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ABSTRACT 
Design of 3D seismic models has received much attention over the years, and 
yet relatively little has been presented regarding the optimization of these models 
for implementation by modern acquisition crews. 
 
Our primary goal is to provide designs of sufficient technical merit to image the 
intended targets.  However, along this path we are presented with many choices 
that give approximately equal imaging characteristics but bear great influence on 
the ultimate cost of the project.   
 
Using the concept of cost densities, we offer some guidelines to project 
optimization. 
 
The cost of acquisition of a 3D project can be greatly influenced by the 
arrangement of lines.  We present demonstrations of optimizing layout to attain 
the most efficient patch rolling while minimizing utilization of recording 
equipment.  We show how these considerations may be sensitive to survey 
shape and source type.   
 
Today we are seeing the implementation of much larger 3D programs than ever 
before.  We are often forced to “Zipper” our programs in order to record them 
with a practical amount of field equipment.  We discuss several methods and 
considerations required to optimize this planning.  
 
These aspects of project planning can result in cost variations from tens of 
thousands of dollars in smaller projects to millions of dollars in very large 3D’s.   
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 Equipment Demands

 Patch Movement

 “Zippered” Surveys

 Half-Patch Recording

 Variable Grids

 False Efficiencies
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Line Spacing

      RL  SL  Fold Desired  4
Offset     2  

Max


 

Avoid: SL / RL  =  1.0

SL / RL  >  2.0

SL / RL  <  0.5
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The Fold Equation Assumes a Large Patch …

. . . Sufficient to record all useable offsets

Active
Patch

Rolling the Patch

- “Normal” roll

..\Demonstrations\RollDemo.exe
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11 12
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5 x 180 km = 900 km2

- Not large

10 line patch, 50 m Ri,  
> 1000 channels
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30 x 30 km = 900 km2

- Very large

10 line patch, 50 m Ri,  
> 6000 channels

Rolling the Patch

- “Multi-Swath” roll

..\Demonstrations\RollDemo.exe
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Rolling the Patch

- “Vibroseis” roll

..\Demonstrations\RollDemo.exe

Rolling the Patch

“Vibroseis” roll

- Better

..\Demonstrations\RollDemo.exe
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Patch Analysis
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Sometimes, we are forced to use 
Narrow Aperture Patches

. . . The patch width is not sufficient to record 
all useable traces
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Patch Analysis

25

Patch Analysis
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26

Patch Analysis

27

Patch Analysis
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Patch Analysis
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Line Summary 
- receivers
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Crossline 
Channel 

Summary

Rolling the Patch

- “Zippered” Survey

..\Demonstrations\RollDemo.exe
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“Half-Patch”
and “Ping-Pong” 
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Variable Spacing 
Models
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Full Wave Equation

Geologic Structure model using Tesseral Software
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Model Output - Tesseral
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Normal Orthogonal Grid
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Flared Grid

Dip

Dip
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… With Variable Fold …

Dip

Dip
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… and with Flared Patch

Dip

Dip
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False
Efficiencies
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False Efficiencies

 Double recorded traces by halving 
inexpensive receiver interval …

 … then halve recorded traces by 
doubling expensive source interval

 Net Fold (as gathered in original bins) 
will Remain the same !
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and Polar Offset-Azimuth
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and Polar Offset-Azimuth
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and Polar Offset-Azimuth
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and Polar Offset-Azimuth
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False Efficiencies
 Increase Fold by decreasing receiver interval 

and gathering in original bin size

 This generates non-diverse statistics within the 
over-sized bin as per the previous argument

 Fold is not our key consideration, 
Sampling Diverse Statistics
within each bin is important
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Cost Factors

Active patch lines 14

Receiver point density 24.28 rcvs per km
2

Source point density 13.88 srcs per km
2Receiver line density 1.60 km per km

2

Source line density 1.08 km per km
2
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Most Important Factors:

Preservation of the Wavefield  
– bin size, patch size

Statistical Diversity   
– grid density, aspect ratio

Robustness under Perturbation  
- model type

- skidding and
offsetting 
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But Also :

Minimize Costs

Optimize Operational Efficiency

Minimize Environmental Impact
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MUSTAGH RESOURCES LTD. 
If you desire more information or would 

like a copy of this tutorial, please 
contact Norm Cooper or Yajaira Herrera

phone  (403) 265-5255

fax (403) 265-7921

e:mail   ncooper@mustagh.com

web page   http://www.mustagh.com
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MUSTAGH RESOURCES LTD. 

Or write us at:

400, 604 - 1st Street SW

Calgary, Alberta, Canada

T2P 1M7


