
Practical exercises

3D pre-stack seismic 
reflectivity analysis for 

interpreters



Å Exercise 1 ïoffset gather visualization and near offset stack generation

Å Exercise 2 ïconvert migrated offset gathers to angle gathers and create angle stacks; compare raw and final angle gathers

Å Exercise 3 ïobserve and describe how amplitude varies with angle for a given event

Å Exercise 4 ïexpected AVA response modelling based on log data

Å Exercise 5 ïAVA analysis 1

♫ Generate 4 final angle stacks

♫ Amplitude extraction on angle stacks & full stack

♫ Create 10-fold partial pre-stack gathers

♫ Compare with 1 deg angle gathers

♫ Extract windowed attributes on angle stacks (+/-8 ms max neg, max pos, RMS), observe patterns

♫ Arbline through feeder ïview on angle stacks, flat-spot

♫ Pre-stack well-tie

♫ Building models from well-logs

Å Exercise 6 ïAVA analysis 2

♫ Compute intercept & gradient from mapped amplitude; cross-plot; describe class

♫ Compute Chi 25, 50 maps

♫ Pre-stack spectral decomposition
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Exercise 1

3

ÅVisualise raw migrated offset gathers and create a near offset stack

ÅWhat artefacts can be seen in the data?

ÅHow might these impact our amplitudes?
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Open the Odin_QAI project
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From the top level menu:

Å Select Project 

1. > Open Project

2. > Odin_QAI

3. > config_PreStackPro.xml

4. > Open
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Load raw migrated offset gathers into memory

5

From the top level menu:

Å Select Project 

1. > File Manageré

2. Check the check box for 

ñRaw_offset_gathers_25x25mò under Seismic Data

3. Click the ñLoad selected volume(s)ò icon

4. > Select
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Display gathers and open a Map View
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1
2

1. LMB click and drag raw 

gathers into a Gather View

2. Double click on the Map 

View icon

3. In the Map View, open the 

Horizon drop-down menu 

and toggle on the Top 

Rogaland event

3
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Synchronise views
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1

3

1. Click the ñsynchronise 

viewersò icon in the Gather 

View

2. LMB click in the Map View 

and toggle on ñEnableò, then 

LMB click anywhere on the 

map

2

3. Click the ñsynchronise 

viewersò icon in the Map 

View

4. LMB click in the Gather View 

and toggle on ñEnableò, then 

LMB click anywhere on the 

gathers

4
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Interrogate the raw gather volume
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1. Double click at any location on the map to view gathers at that location

2. Switch between IL and XL views

3. Use the mouse wheel with the cursor on the horizontal axis to zoom in and out horizontally

4. Use the mouse wheel with the cursor on the vertical axis to zoom in and out vertically

5. Use the mouse wheel with the cursor in the gather window to zoom all
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Whatôs in the data?
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1

1. Turn on the Top Rogaland horizon in the gather view

What can you see in the data that might affect seismic 

amplitudes in he interval above and below our reference 

horizon?
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Create a raw near offset stack
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1
From the top level menu:

Å Select Processing

1. > Stack | Mute 

2. Ctrl LMB click in the offset gather 

where you would like to apply the mute 

(everything to the right is muted out)

3. LMB click and drag the mute point 

across the gather and see the impact 

on the resulting stack; choose your 

final near offset mute

4. > Calculate

How does the stack change as you move 

the mute to the right (higher offsets)?  

Why do you think that is?
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Create an amplitude map from the raw stack
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1
2

1. RMB click on the new stack 

volume in the Data Pool and click 

ñRenameò

2. Type in ñRaw_NO_Stackò

3. From the top level menu, select 

Interpretation-Processing

4. > Create Mapsé

3

4

5. Ensure that Input Volume is 

ñRaw_NO_Stackò, horizon is Top 

Rogaland and the ñAmplitudeò 

box is ticked

6. > Calculate

7. RMB click on the new map 

object and rename 

ñAmpl_Raw_NO_Stackò
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View the near offset stack amplitude map
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1

1. LMB drag and drop the amplitude map from the Data Pool 

into the Map View

What observations can you make from 

the amplitude map?

Event polarity?

Amplitude variations?
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Exercise 2

13

ÅConvert raw migrated offset gathers to angle gathers & create raw angle stacks 

ÅOverlay angle maps on raw offset gathers ð what angle ranges are impacted by artefacts in the data?

Å Do amplitudes vary significantly with angle?

ÅCompare angle stacks in section view

ÅLoad final migrated offset gathers & convert from offset to angle
ÅCompare raw and final angle gathers
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Offset-to-angle conversion
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1

From the top level menu

Select Interpretation-Processing

1. > Offset to Angleé

2. Click the select Interval Velocity icon

2

3

3. Select ñPL5735_smoothed_interval_velocitiesò

4. > Select

5. Select ñAngle Gathersò and ñAngle Mapò outputs

6. Select 0-60ϲ angle range, 1ϲ step

7. > Calculate
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View angle map on offset gathers
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1

2

1. RMB click and rename the 2 new 

volumes in the Data Pool to 

ñRaw_angle_gathersò and ñAngle 

Mapò

2. LMB click and drag the Angle Map 

into the Overlays box in the 

Gather View

What data issues can be seen 

below 35ϲ?

Below 45ϲ?

Beyond 45ϲ?

1
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Create raw angle stacks

16
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From the top level menu:

Å Select Processing

1. > Partial Stacking

2. Select Raw_angle_gathers as input and 

ñPseudo PreStackò as output

3. Click the Green + icon

4. Toggle on ñAdd N sub-stacksò and add 4 

sub-stacks from 5-45ϲ
5. Click ñOKò

6. Click ñCalculateò

7. RMB and rename new 

volume 

ñRaw_angle_stacksò
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View raw angle stacks

17

1. LMB drag & drop 

ñRaw_angle_stacksò into a 

new Stack View

2. Scroll through the angle 

stacks

Do amplitudes vary from angle 

stack to angle stack?

What other differences can 

you observe?
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Load final offset gathers
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From the top level menu:

Å Select Project 

1. > File Manageré

2. Check the check box for 

ñFinal_offset_gathers_25x25mò

3. Click the ñLoad selected volume(s)ò icon

4. > Select
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Offset-to-angle conversion
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1
From the top level menu

Select Interpretation-Processing

1. > Offset to Angleé

2. Set the input volume to 

ñFinal_offset_gathers_25x25mò

3. Output Angle Gathers from 0-60ϲ
4. > Calculate

5. RMB & rename the new volume in the 

Data Pool ñFinal_angle_gathersò
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Compare raw and final angle gathers
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1. LMB drag & drop the ñRaw_angle_gathersò 

into a new Gather View

2. LMB drag and drop the ñFinal_angle_gathersò 

into the same Gather View
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