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3D Multi3D Multi--Component Acquisition DesignComponent Acquisition Design

 Active channels per VP: Active channels per VP: 11521152
 Active Receiver Lines: Active Receiver Lines: 18, 9 on either side of VP18, 9 on either side of VP
 Channels per line: Channels per line: 64, Single 3C digital phones64, Single 3C digital phones
 Receiver Interval:Receiver Interval: 165 ft165 ft
 Receiver Line Interval:Receiver Line Interval: 495 ft495 ft
 Energy Source:Energy Source: 22--60,000# Vibrators60,000# Vibrators
 Source Interval:Source Interval: 165 ft165 ft
 Source Line Interval:Source Line Interval: 660 ft660 ft
 Total receivers:Total receivers: 38313831
 Total Sources:Total Sources: 28112811
 Subsurface Image/VP:Subsurface Image/VP: 3.11 sq mi (10,331 ft x 8,415 ft)3.11 sq mi (10,331 ft x 8,415 ft)
 Maximum offset:Maximum offset: 13,324 ft13,324 ft
 Production Sweep:Production Sweep: 66--150 Hz, 3dB, 2x40 sec, 3 sec listen 150 Hz, 3dB, 2x40 sec, 3 sec listen 
 Total Acquisition Time:Total Acquisition Time: 38 days (~73 VP38 days (~73 VP’’s/day)s/day)



3D Multi3D Multi--Component Acquisition Field LayoutComponent Acquisition Field Layout
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Representative Field RecordRepresentative Field Record



 Field Record Field Record –– Frequency AnalysisFrequency Analysis



Gravity Data to Estimate Near Surface Density / VelocityGravity Data to Estimate Near Surface Density / Velocity

Courtesy Lockhart Geophysical / Allen Cogbill – Geophysical Software



Estimated Near Surface Densities / VelocitiesEstimated Near Surface Densities / Velocities



Noble Energy MergeNoble Energy Merge--Refraction StaticsRefraction Statics
Refractor Velocity               Weathering ThicknessRefractor Velocity               Weathering Thickness



Forward ModelingForward Modeling



Model Profile IndexModel Profile Index



Forward Modeling Forward Modeling -- VelocityVelocity



Forward Modeling Forward Modeling –– Amplitude / VelocityAmplitude / Velocity



Arbitrary Profile Arbitrary Profile –– Real DataReal Data



Dual Processing ComparisonsDual Processing Comparisons

 FairfieldNodalFairfieldNodal  Echo GeophysicalEcho Geophysical



 Fairfield Fairfield –– KC TimeKC Time  Echo Echo –– KC TimeKC Time



Ff KC Time Ff KC Time –– KC Depth KC Depth –– Echo KC TimeEcho KC Time



 Cherokee TimeCherokee Time  Miss Unconformity TimeMiss Unconformity Time



 Miss Uncf Time Miss Uncf Time  Arbuckle TimeArbuckle Time



Shallow Shallow –– Deep Structural /Stratigraphic LinkagesDeep Structural /Stratigraphic Linkages

 FairfieldNodalFairfieldNodal  Echo GeophysicalEcho Geophysical



Shallow Shallow –– Deep Stratigraphic LinkageDeep Stratigraphic Linkage



Miss Uncf Miss Uncf –– Time vs AmplitudeTime vs Amplitude



Miss Uncf Depth Converted  Structure vs TimeMiss Uncf Depth Converted  Structure vs Time



Miss Miss TDepthTDepth –– Time Time -- ProfileProfile



Volumetric Curvature AnalysisVolumetric Curvature Analysis

 Susan Nissen, Chuck Susan Nissen, Chuck BlumentrittBlumentritt / / GeotextureGeotexture

 Independent of Horizon PickingIndependent of Horizon Picking

 ‘‘aa’’ Parameter Controls Detail Parameter Controls Detail 
(Higher (Higher ‘‘aa’’ = Finer Detail)= Finer Detail)



Most Negative Curvature Extracted Along Mississippian Unconformity

( = 0.4) ( = 0.6) ( = 0.8)



Mississippian Time & Most Negative CurvatureMississippian Time & Most Negative Curvature

Courtesy of 
Susan Nissen 
Geotexture



Most Negative Curvature Most Negative Curvature –– Arbuckle TimeArbuckle Time

Courtesy of 
Susan Nissen 
Geotexture



Miss Time vs MissMiss Time vs Miss--Arbk Curvature OverlayArbk Curvature Overlay

Courtesy of Susan Nissen / Geotexture



Most Negative Curvature ( = 0.6)
Arbuckle unconformity Mississippian unconformity 360 ms (approx. Howard)

Courtesy of Susan Nissen / Geotexture



GeomodelingGeomodeling

 Jason Rush, Kansas Geological SurveyJason Rush, Kansas Geological Survey
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 Jason Rush, Kansas Geological SurveyJason Rush, Kansas Geological Survey
 Seeking Highly Accurate Porosity VolumeSeeking Highly Accurate Porosity Volume
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 Jason Rush, Kansas Geological SurveyJason Rush, Kansas Geological Survey
 Seeking Highly Accurate Porosity VolumeSeeking Highly Accurate Porosity Volume
 Will Integrate Well Control, Seismic Will Integrate Well Control, Seismic 



Seismic vs GeomodelSeismic vs Geomodel



Porosity Model BuildingPorosity Model Building



Geomodel BasisGeomodel Basis
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 Well drilling in immediate future to include coring the entire Well drilling in immediate future to include coring the entire 
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 Impedance Inversion to assist and feed GeomodelImpedance Inversion to assist and feed Geomodel



Thank YouThank You


