
www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
1

Rock Physics



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
2

Gas

Down dip wet sand

Gas
Gas

Where is the Gas?

Pre-stack Time Migrated Stack



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
3

Gas

Down dip wet sand

Gas
Gas

The stack is a function of:

Lithology

Porosity

Fluids

Pre-stack Time Migrated Stack

Where is the Gas?



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
4

Petrophysics, Logs

Nphi



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
5

Nphi

This log is a function of:

Lithology

Porosity

Fluids

Petrophysics, Logs



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
6

Nphi             Rhob

Petrophysics, Logs

Nphi



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
7

Nphi             Rhob          Nphi/Rhob

Petrophysics, Logs

Nphi



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
8

Nphi             Rhob          Nphi/Rhob  Lith/Phi/Fluids

Petrophysics, Logs

Nphi



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
9

Nphi             Rhob          Nphi/Rhob  Lith/Phi/Fluids

Petrophysics, Logs

Nphi



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
10

Nphi             Rhob          Nphi/Rhob  Lith/Phi/Fluids          GR

Petrophysics, Logs

Nphi



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
11

Nphi             Rhob

Petrophysics, Logs

Nphi



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
12

Nphi             Rhob

Lithology/Fluid

Petrophysics, Logs

Nphi



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
13

Nphi             Rhob

Porosity

Petrophysics, Logs

Nphi



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
14

Nphi             Rhob Lith/Phi/Fluids
Lithology/Fluids

Porosity

Petrophysics, Logs



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
15

Gas

Down dip wet sand

Gas
Gas

Where is the Gas?

Pre-stack Time Migrated Stack



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
16

Amplitude Variations 

with Offset,

AVO



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
17

Recording
System

Seismic  Sources

t2

t3

Geophone
Array

t1

Location 

of gather

Offset

CMP Gather

t2

t3

t1

The PSTM CDP Gather

In the PSTM CDP gather, at any given time, each offset samples the 

same subsurface point but does so at different angles.
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Results of:
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AVO Type Tendencies
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Examples

Depositional Facies
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Lithology/Fluid and AVO Types
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LithSeis Data, Section Views

Lithology AVO Type

4

Lithology Color Bar

50

15

0

-15

-50

G

P

G

12

3

4

5

-5

-3

-2

-1

AVO Type Color Bar

P

-4 5

4

3

2

1

-1

-2

-3

-4

-5



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
70

4

Lithology Color Bar

50

15

0

-15

-50

G

P

Lithology/Fluid Response, Surface



www.e-seis.com Copyright  2002-2010 eSeis, Inc.  All rights reserved. 
71

AVO Type Response, Surface
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Conclusion

Think in terms of

Lithology, Porosity

and fluids

not 

wiggles and 

impedances and 

instantaneous 

attributes.


