
HighHigh--efforteffort
seismic acquisitionseismic acquisition

David C. Henley, Malcolm Bertram,   David C. Henley, Malcolm Bertram,   
Kevin Hall, Henry Bland, Eric Gallant, Kevin Hall, Henry Bland, Eric Gallant, 

and Gary Margraveand Gary Margrave



OutlineOutline

IntroductionIntroduction——what is what is ““highhigh--efforteffort”” seismic seismic 
acquisition?acquisition?
The Longview experimentThe Longview experiment
Processing strategyProcessing strategy
ResultsResults
ConclusionsConclusions



HighHigh--effort seismic acquisitioneffort seismic acquisition

SingleSingle geophone per stationgeophone per station
SmallSmall geophone geophone station incrementstation increment
(2.5 m)(2.5 m)
SmallSmall source interval                            source interval                            
(5 m)(5 m)
OneOne channel per geophone                channel per geophone                
(lots of boxes and connections)(lots of boxes and connections)



The Longview experimentThe Longview experiment

2D2D seismic line seismic line 937.5 m937.5 m long, east of long, east of 
Longview, AlbertaLongview, Alberta
376376 single phone stationssingle phone stations
2.5 m2.5 m geophone intervalgeophone interval
5 m5 m source intervalsource interval
SourceSource——minimini--vibrator, vibrator, 4 sweeps4 sweeps per VP,  per VP,  
8 seconds8 seconds per sweep, per sweep, 1010--200 Hz200 Hz
Total acquisition timeTotal acquisition time——10 hours10 hours



Processing strategyProcessing strategy

Create new Create new pseudopseudo--surveyssurveys corresponding to corresponding to 5m, 5m, 
10m, 20m, and 40m10m, 20m, and 40m receiver arrays receiver arrays 
Use Use radial trace filteringradial trace filtering to attenuate coherent noise, to attenuate coherent noise, 
using only using only visiblevisible information information on shot displays. on shot displays. 
Apply Apply Gabor deconvolutionGabor deconvolution to shot gathersto shot gathers
Apply Apply Gabor deconvolutionGabor deconvolution in the in the radial trace radial trace 
domaindomain to all gathersto all gathers
Determine Determine NMONMO velocities and velocities and residual staticsresidual statics on 2.5 on 2.5 
m data set, apply to m data set, apply to allall data setsdata sets
StackStack all data setsall data sets
Apply postApply post--stack stack Kirchhoff migrationKirchhoff migration
Compare Compare migrated imagesmigrated images
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Shot number 291, full resolution 2.5 m station interval



0

1.0

2.0

se
c

-475 m 462 m
Source-receiver offset

Shot number 291, 5 m simulated station interval
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Shot number 291, 10 m simulated station interval
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Shot number 291, 20 m simulated station interval
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Shot number 291, 40 m simulated station interval
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Shot number 291, 2.5 m station interval, radial filtered, 1 pass 
XT domain Gabor decon, 1 pass RT domain Gabor decon
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Shot number 291, 10 m station interval, radial filtered, 1 pass 
XT domain Gabor decon, 1 pass RT domain Gabor decon
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Unmigrated stack for full resolution 2.5  m station interval
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Unmigrated stack for simulated 10 m station interval
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Migrated stack for full resolution 2.5  m station interval, 
showing the position of two zoom views to follow.

View 2

View 1
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Migrated stack for full resolution 2.5 m station interval 
view 1
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Migrated stack for simulated 10 m station interval
view 1
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Migrated stack for full resolution 2.5 m station interval
view 2
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Migrated stack for simulated 10 m station interval
view 2



ConclusionsConclusions

Lateral and vertical Lateral and vertical resolutionresolution can be can be 
improvedimproved by by ““highhigh--efforteffort”” acquisitionacquisition
Source and receiver Source and receiver arraysarrays are are no substituteno substitute
for multifor multi--channel channel filteringfiltering
““HighHigh--efforteffort”” acquisition involves acquisition involves no additional no additional 
geophone plantinggeophone planting, but does require , but does require more more 
recorder channels, cables, boxes, recorder channels, cables, boxes, andand
recording and connection timerecording and connection time
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