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Seismc interpretation is a cornerstone of hydrocarbon
expl oration and reservoir characterization. A crucial

el enent of this process involves the anal ysis of poststack
seismc attributes, which provide invaluable insights into
subsurface geol ogy and reservoir properties. This handbook
of poststack seismc attributes serves as a conprehensive
gui de to understanding, interpreting, and applying these
powerful tools. We'Il explore various types of attributes,
their applications, and the overall benefits they offer in
I nproving seismc interpretation workflows. Key concepts

| i ke anplitude anal ysis, frequency anal ysis, and geonetric
attributes will be discussed in detail.
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| ntroduction to Poststack Seismc
Attri butes

Post stack seismc attributes are derived from processed
seismc data after the conmon m dpoint (CWP) stacking
process. Unlike prestack attributes, which |everage

i nformati on fromindividual seismc traces before stacking,
poststack attributes utilize the stacked seism c section as
their foundation. This nakes them conputationally |ess
demandi ng and easier to handle, although they inherently

| ose sone information present in the prestack data. The
handbook of poststack seismc attributes we’ll discuss
focuses on efficiently extracting neani ngful geol ogi cal
information fromthis readily avail abl e data. These
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attributes are quantitative neasurenents that describe
various characteristics of the seismc reflection, offering
a richer understanding than sinply visualizing the anplitude
vari ations.

Benefits of Uilizing Poststack Seismc
Attributes

The use of poststack seismic attributes offers several
significant advantages in seismc interpretation:

e Enhanced Reservoir Characterization: Attributes like
I nst ant aneous frequency and anplitude help delineate
reservoir boundaries, identify fluid contacts (e.g.,
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gas-water contacts), and assess reservoir heterogeneity.
A detail ed handbook of poststack seismc attributes
provi des specific exanples of how these attributes
enhance reservoir description.

| mproved Faci es Analysis: By analyzing attributes such
as coherence and curvature, interpreters can nap
stratigraphic features, fault systens, and ot her

geol ogi cal structures, inproving the overall
under st andi ng of subsurface depositional environnents.
This is especially useful for identifying subtle
stratigraphic traps.

Faster Interpretation Wrkflows: Poststack attributes
are relatively easy to conpute and visualize,
streamining the interpretation process conpared to nore
conputationally intensive prestack attribute anal ysis.
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This efficiency gain is a key benefit highlighted in
many handbooks on poststack seismc attributes.

Reduced Uncertainty: Integrating nultiple attributes
reduces interpretive anbiguity and helps build a nore
robust geol ogi cal nodel. The conbi ned use of anplitude,
frequency, and geonetric attributes allows for a nore
conpr ehensi ve under st andi ng of the subsurface.

| nproved Prediction of Reservoir Properties: Certain
attributes correlate directly with petrophysi cal
properties, enabling the prediction of porosity,
perneability, and saturation. For instance, anplitude
variations with offset (AVO analysis, while technically
prestack, often infornms poststack attribute

i nterpretations.



Handbook O Poststack Seismc Attributes

Types and Usage of Poststack Seismc
Attri butes

Post stack seismc attributes can be broadly classified into
several categories:

### Anplitude Attributes

e | nst ant aneous Anplitude: Represents the anplitude of the
seismc signal at each sanple point. Variations in
I nstant aneous anplitude often indicate changes in
lithology or fluid content.

e Root Mean Square (RMS) Anplitude: Provides an average
anplitude over a specified tinme window. Useful for
i dentifying strong refl ectors.



Handbook O Poststack Seismc Attributes

e Rel ative Acoustic | npedance: An approximation of the
acoustic inpedance, indirectly reflecting lithol ogical
vari ations.

### Frequency Attributes

e | nst ant aneous Frequency: Represents the dom nant
frequency of the seism c signal at each sanple point.
Changes in instantaneous frequency often indicate
changes in lithology or the presence of fractures.

e Frequency Spectrum Shows the distribution of
frequencies within a specified tinme w ndow Useful for
anal yzing the bandw dth of the seismc data and
i dentifying frequency anomali es.

H#it#t Geonetric Attri butes
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e Coherence: Measures the simlarity of seismc traces
within a specified window Low coherence values often
i ndicate the presence of faults, fractures, or other
discontinuities. This is a highly valuable attribute
frequently featured in any conprehensi ve handbook of
poststack seism c attributes.

e Curvature: Measures the rate of change of dip and
azinmuth. Hel pful for identifying subtle geol ogical
features such as channels and fol ds.

e Dip and Azinuth: These attributes indicate the direction
and st eepness of geol ogical structures, aiding in fault
interpretation and structural mapping.

Practical Applications and Exanpl es
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A handbook of poststack seismc attributes would contain
numer ous case studies illustrating their applications. For

i nstance, coherence attributes can be used to effectively
map faults and fractures in a reservoir. |nstantaneous
frequency changes may hi ghlight the presence of gas pockets,
due to the higher frequency response of gas-saturated

sedi nents. RVS anplitude nmaps can delineate the boundaries
of a reservoir sand. The conbi nation of these attributes
provides a holistic picture significantly superior to
relying solely on the seismc anplitude section.

Concl usi on: Maxi m zi ng the Val ue of
Post stack Seism c Attri butes

10
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This exploration of a handbook of poststack seismc
attributes highlights the significant val ue these tools
provide in seismc interpretation. Their relatively sinple
conput ati on, conbined with the wealth of geol ogi cal

i nformati on they reveal, makes them an indi spensabl e asset
for geoscientists. By integrating nmultiple attribute types
and enpl oyi ng advanced vi sual i zation techni ques,
interpreters can significantly reduce uncertainties, inprove
reservoir characterization, and ultimtely optim ze

expl oration and production decisions. The conti nuous
advancenent in seism c processing and interpretation
software ensures that the application and utility of
poststack seismc attributes will continue to grow.

FAQ

11
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QL: What is the difference between prestack and poststack
seismc attributes?

Al: Prestack attributes are calculated fromindividual
seismc traces *before* stacking, utilizing the full range
of offset information. This provides nore detailed
informati on but is conputationally nore intensive. Poststack
attributes are derived fromthe stacked seism c data,
resulting in a sinpler workflow, but sonme information is

| ost during the stacking process. The choi ce depends on the
speci fic geol ogi cal problem and conputati onal resources
avai |l abl e.

@: How are poststack seismic attributes visualized?

12
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A2: Poststack attributes are typically visualized as maps or
sections. These can be displayed as grayscal e i nages, color-
coded maps, or using other visualization techniques such as
3D visualizations. Mddern seismc interpretation software

of fers various options for custom zing the visualization
based on the specific attribute and the geol ogi cal context.

@3: What are sone |limtations of using poststack seismc
attributes?

A3: Wiile powerful, poststack attributes are subject to
limtations. The stacking process can attenuate or even nask
subtl e features present in the prestack data. The resol ution
is limted by the seisnm c wavel et and the processing
parameters. Careful interpretation, considering the
limtations of the data, is essential.

13
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. How can | choose the appropriate attribute for a
speci fi c geol ogi cal problen?

A4: The selection of appropriate attributes depends on the
speci fic geol ogi cal question being addressed. For exanpl e,
coherence is ideal for mapping faults, while instantaneous
frequency can help identify lithol ogical changes. A detail ed
handbook of poststack seismc attributes will provide

gui dance on attribute selection based on specific geol ogi cal
t argets.

b: What software packages are commonly used for poststack
attribute anal ysi s?

A5: Several industry-standard software packages, i ncluding
Petrel, Kingdom and Sei sSpace, offer extensive capabilities

14
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for poststack attribute analysis, visualization, and
I nterpretation. These packages often include a conprehensive
library of attributes and sophisticated visualization tools.

Q: How inportant is the quality of the seismc data for
accurate attribute anal ysis?

A6: The accuracy and reliability of poststack attribute
analysis are directly dependent on the quality of the
underlying seismc data. Noise, poor signal-to-noise ratio,
and processing artifacts can significantly affect the
results. Careful pre-processing and quality control are
crucial for obtaining meaningful results.

Q7: What are the future inplications of poststack attribute
anal ysi s?

15
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A7: Future devel opnents will likely focus on integrating
machine |l earning and artificial intelligence techniques to
enhance the autonmation and interpretation of poststack
attributes. Inproved algorithnms and visualization techniques
wi |l further enhance the resolution and interpretability of
t hese powerful tools. The devel opnent of nore robust and
conpr ehensi ve handbooks of poststack seismc attributes wll
also play a crucial role in dissemnating this know edge and
pronoti ng best practices.

Delving into the Depths: A Conprehensive
Qui de to the Handbook of Poststack
Seismc Attributes

16
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Seismic data interpretation is the foundation of nodern

hydr ocar bon expl orati on and extraction. But raw seism c data
is, frankly, chaotic. It's a mxture of reflections and
refractions that needs thorough processing and brilliant
interpretation to unlock its hidden secrets. This is where
poststack seismc attributes enter the picture. A "Handbook
of Poststack Seismic Attributes" would be an inval uabl e

gui de for geoscientists seeking to obtain maxi num val ue from
their seismc data. This article explores the potential of
such a handbook and the nunerous ways it can enhance our
know edge of the subsurface.

Post stack seismic attributes are derived fromseismc data
after the critical step of stacking. Stacking merges
multiple seismc traces to enhance the signal-to-noise
ratio, yielding a inproved i mage of the subsurface.

17
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Attributes, then, are neasurable neasurenents derived from
these stacked data, giving a wealth of extra data about
l'ithology, fluid content, and tectonic features.

A conpr ehensi ve handbook woul d systematically structure
these attributes into classes, sinplifying their
under st andi ng and use. For instance, one section m ght
concentrate on geonetric attributes, such as anplitude,
frequency, and phase, which characterize the configuration
of seismc reflections. Another section could cover textural
attributes, like entropy and variance, which quantify the
conplexity of the seismic data. A third section m ght
explore seismc attributes related to intensity, such as

I nstant aneous attributes, which provide precise insights
about the fluctuations in anplitude over space.

18
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The handbook shoul d al so contain applicabl e exanpl es and
case studies that denonstrate how these attri butes can be
used in various geol ogical settings. For illustration, the
application of acoustic inpedance, a crucial attribute
derived fromseismc anplitude and velocity, can aid in the
detection of reservoir rocks. Simlarly, the analysis of
frequency attributes can assist in detecting fractures,
whereas the use of curvature attributes can help in mapping
faults and fol ds.

Beyond individual attributes, a robust handbook woul d

i nvestigate the powerful synergy generated by conbining
multiple attributes. This integrated analysis, often

achi eved through techni ques |ike principal conponent

anal ysis or neural nets, can boost the precision and
resolution of geological interpretations. This is simlar to

19
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a detective piecing together clues fromnultiple sources to
crack a case.

The practical benefits of such a handbook are consi derabl e.
It will equip geoscientists with the understandi ng and

t echni ques needed to derive the maxi muminsight fromtheir
seismc data, leading in better reservoir definition, nore
accurate hydrocarbon di scovery, and optim zed production
strategi es. Furthernore, such a handbook would function as a
val uabl e educational guide for students and practitioners
ali ke, fostering the progress of the discipline.

In summary, a "Handbook of Poststack Seisnmic Attributes”
represents a essential resource for the nodern geoscientist.
By systematically arrangi ng and descri bi ng the nunerous
seismc attributes available, along with real -world exanpl es

20
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and advanced techni ques, the handbook woul d consi derably

I nprove the productivity and accuracy of seismc
interpretation, ultimately culmnating in better exploration
and production outcones.

Frequently Asked Questions (FAQs):

1. Q Wat is the difference between prestack and poststack
seismc attributes? A: Prestack attributes are cal cul ated
fromseismc data *before* stacking, while poststack
attributes are calcul ated *after* stacking. Prestack
attributes often provide higher resolution but are nore
conputationally intensive. Poststack attributes are
generally easier to calculate and anal yze.

21
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2. Q Can | use a handbook of poststack seismc attributes
w t hout a strong background in geophysics? A. Wile a
background i n geophysics is advantageous, a well-witten
handbook shoul d descri be the concepts in an accessible
manner, using clear | anguage and nany figures to help
under st andi ng.

3. Q What software is conpatible with poststack seismc
attribute anal ysis? A Many commerci al and open-source
sof t ware packages support poststack seismc attribute
anal ysis. These include, but are not limted to, Seismc
Uni x and ot hers. The handbook should ideally nmention the
i ntegration with common software packages.

4. Q How can | stay up-to-date on the | atest devel opnents
in poststack seismc attributes? A- Stay inforned of new

22
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devel opments by nonitoring relevant scientific literature,
attendi ng neetings, and engaging wth the geophysics
comunity through publications.
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