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Seismic interpretation is a cornerstone of hydrocarbon exploration and reservoir
characterization. A crucial element of this process involves the analysis of poststack
seismic attributes, which provide invaluable insights into subsurface geology and
reservoir properties. This handbook of poststack seismic attributes serves as a
comprehensive guide to understanding, interpreting, and applying these powerful tools.
We'll explore various types of attributes, their applications, and the overall benefits they
offer in improving seismic interpretation workflows. Key concepts like amplitude
analysis, frequency analysis, and geometric attributes will be discussed in detail.

Introduction to Poststack Seismic Attributes
Poststack seismic attributes are derived from processed seismic data after the common
midpoint (CMP) stacking process. Unlike prestack attributes, which leverage information
from individual seismic traces before stacking, poststack attributes utilize the stacked
seismic section as their foundation. This makes them computationally less demanding
and easier to handle, although they inherently lose some information present in the
prestack data. The handbook of poststack seismic attributes we’ll discuss focuses on
efficiently extracting meaningful geological information from this readily available data.
These attributes are quantitative measurements that describe various characteristics of
the seismic reflection, offering a richer understanding than simply visualizing the
amplitude variations.

Benefits of Utilizing Poststack Seismic Attributes
The use of poststack seismic attributes offers several significant advantages in seismic
interpretation:

Enhanced Reservoir Characterization: Attributes like instantaneous frequency
and amplitude help delineate reservoir boundaries, identify fluid contacts (e.g.,
gas-water contacts), and assess reservoir heterogeneity. A detailed handbook of
poststack seismic attributes provides specific examples of how these attributes
enhance reservoir description.
Improved Facies Analysis: By analyzing attributes such as coherence and
curvature, interpreters can map stratigraphic features, fault systems, and other
geological structures, improving the overall understanding of subsurface
depositional environments. This is especially useful for identifying subtle
stratigraphic traps.
Faster Interpretation Workflows: Poststack attributes are relatively easy to
compute and visualize, streamlining the interpretation process compared to more
computationally intensive prestack attribute analysis. This efficiency gain is a key
benefit highlighted in many handbooks on poststack seismic attributes.
Reduced Uncertainty: Integrating multiple attributes reduces interpretive
ambiguity and helps build a more robust geological model. The combined use of
amplitude, frequency, and geometric attributes allows for a more comprehensive
understanding of the subsurface.
Improved Prediction of Reservoir Properties: Certain attributes correlate
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directly with petrophysical properties, enabling the prediction of porosity,
permeability, and saturation. For instance, amplitude variations with offset (AVO)
analysis, while technically prestack, often informs poststack attribute
interpretations.

Types and Usage of Poststack Seismic Attributes
Poststack seismic attributes can be broadly classified into several categories:

### Amplitude Attributes

Instantaneous Amplitude: Represents the amplitude of the seismic signal at
each sample point. Variations in instantaneous amplitude often indicate changes
in lithology or fluid content.
Root Mean Square (RMS) Amplitude: Provides an average amplitude over a
specified time window. Useful for identifying strong reflectors.
Relative Acoustic Impedance: An approximation of the acoustic impedance,
indirectly reflecting lithological variations.

### Frequency Attributes

Instantaneous Frequency: Represents the dominant frequency of the seismic
signal at each sample point. Changes in instantaneous frequency often indicate
changes in lithology or the presence of fractures.
Frequency Spectrum: Shows the distribution of frequencies within a specified
time window. Useful for analyzing the bandwidth of the seismic data and
identifying frequency anomalies.

### Geometric Attributes

Coherence: Measures the similarity of seismic traces within a specified window.
Low coherence values often indicate the presence of faults, fractures, or other
discontinuities. This is a highly valuable attribute frequently featured in any
comprehensive handbook of poststack seismic attributes.
Curvature: Measures the rate of change of dip and azimuth. Helpful for
identifying subtle geological features such as channels and folds.
Dip and Azimuth: These attributes indicate the direction and steepness of
geological structures, aiding in fault interpretation and structural mapping.

Practical Applications and Examples
A handbook of poststack seismic attributes would contain numerous case studies
illustrating their applications. For instance, coherence attributes can be used to
effectively map faults and fractures in a reservoir. Instantaneous frequency changes
may highlight the presence of gas pockets, due to the higher frequency response of
gas-saturated sediments. RMS amplitude maps can delineate the boundaries of a
reservoir sand. The combination of these attributes provides a holistic picture
significantly superior to relying solely on the seismic amplitude section.

Conclusion: Maximizing the Value of Poststack
Seismic Attributes
This exploration of a handbook of poststack seismic attributes highlights the significant
value these tools provide in seismic interpretation. Their relatively simple computation,
combined with the wealth of geological information they reveal, makes them an
indispensable asset for geoscientists. By integrating multiple attribute types and
employing advanced visualization techniques, interpreters can significantly reduce
uncertainties, improve reservoir characterization, and ultimately optimize exploration
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and production decisions. The continuous advancement in seismic processing and
interpretation software ensures that the application and utility of poststack seismic
attributes will continue to grow.

FAQ
Q1: What is the difference between prestack and poststack seismic
attributes?

A1: Prestack attributes are calculated from individual seismic traces *before* stacking,
utilizing the full range of offset information. This provides more detailed information but
is computationally more intensive. Poststack attributes are derived from the stacked
seismic data, resulting in a simpler workflow, but some information is lost during the
stacking process. The choice depends on the specific geological problem and
computational resources available.

Q2: How are poststack seismic attributes visualized?

A2: Poststack attributes are typically visualized as maps or sections. These can be
displayed as grayscale images, color-coded maps, or using other visualization
techniques such as 3D visualizations. Modern seismic interpretation software offers
various options for customizing the visualization based on the specific attribute and the
geological context.

Q3: What are some limitations of using poststack seismic attributes?

A3: While powerful, poststack attributes are subject to limitations. The stacking process
can attenuate or even mask subtle features present in the prestack data. The resolution
is limited by the seismic wavelet and the processing parameters. Careful interpretation,
considering the limitations of the data, is essential.

Q4: How can I choose the appropriate attribute for a specific geological
problem?

A4: The selection of appropriate attributes depends on the specific geological question
being addressed. For example, coherence is ideal for mapping faults, while
instantaneous frequency can help identify lithological changes. A detailed handbook of
poststack seismic attributes will provide guidance on attribute selection based on
specific geological targets.

Q5: What software packages are commonly used for poststack attribute
analysis?

A5: Several industry-standard software packages, including Petrel, Kingdom, and
SeisSpace, offer extensive capabilities for poststack attribute analysis, visualization,
and interpretation. These packages often include a comprehensive library of attributes
and sophisticated visualization tools.

Q6: How important is the quality of the seismic data for accurate attribute
analysis?

A6: The accuracy and reliability of poststack attribute analysis are directly dependent
on the quality of the underlying seismic 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 implications of poststack attribute analysis?

A7: Future developments will likely focus on integrating machine learning and artificial
intelligence techniques to enhance the automation and interpretation of poststack
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attributes. Improved algorithms and visualization techniques will further enhance the
resolution and interpretability of these powerful tools. The development of more robust
and comprehensive handbooks of poststack seismic attributes will also play a crucial
role in disseminating this knowledge and promoting best practices.

Delving into the Depths: A Comprehensive Guide to
the Handbook of Poststack Seismic Attributes
Seismic data interpretation is the cornerstone of modern hydrocarbon exploration and
extraction. But raw seismic data is, frankly, unintelligible. It's a jumble of reflections and
refractions that needs careful processing and clever interpretation to reveal its hidden
secrets. This is where poststack seismic attributes enter the frame. A "Handbook of
Poststack Seismic Attributes" would be an invaluable guide for geoscientists seeking to
obtain maximum information from their seismic data. This article explores the power of
such a handbook and the numerous ways it can enhance our comprehension of the
subsurface.

Poststack seismic attributes are computed from seismic data after the essential step of
stacking. Stacking integrates multiple seismic traces to enhance the signal-to-noise
ratio, producing a cleaner image of the subsurface. Attributes, then, are quantitative
measurements derived from these stacked data, giving a wealth of extra data about
geology, porosity, and tectonic features.

A comprehensive handbook would systematically arrange these attributes into classes,
easing their understanding and use. For instance, one section might focus on geometric
attributes, such as amplitude, frequency, and phase, which characterize the form of
seismic reflections. Another chapter could cover textural attributes, like entropy and
variance, which assess the roughness of the seismic data. A third part might explore
seismic attributes related to energy, such as instantaneous attributes, which provide
specific data about the variations in amplitude over distance.

The handbook should also feature real-world examples and applications that
demonstrate how these attributes can be used in various subsurface environments. For
instance, the use of acoustic impedance, a crucial attribute calculated from seismic
amplitude and velocity, can help in the detection of oil and gas rocks. Similarly, the
analysis of frequency attributes can help in identifying fractures, whereas the
application of curvature attributes can assist in mapping faults and folds.

Beyond individual attributes, a robust handbook would explore the potent synergy
generated by combining multiple attributes. This integrated analysis, often achieved
through techniques like factor analysis or neural systems, can enhance the correctness
and resolution of geological assessments. This is similar to a detective piecing together
clues from various sources to resolve a case.

The functional benefits of such a handbook are significant. It will equip geoscientists
with the knowledge and techniques needed to obtain the maximum information from
their seismic data, resulting in enhanced reservoir characterization, refined
hydrocarbon discovery, and optimized production strategies. Furthermore, such a
handbook would function as a important educational guide for students and
professionals alike, advancing the advancement of the discipline.

In summary, a "Handbook of Poststack Seismic Attributes" represents a vital guide for
the modern geoscientist. By logically arranging and explaining the many seismic
attributes available, along with real-world examples and complex techniques, the
handbook would significantly boost the productivity and precision of seismic evaluation,
ultimately leading in enhanced exploration and production outcomes.

Frequently Asked Questions (FAQs):
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1. Q: What is the difference between prestack and poststack seismic
attributes? A: Prestack attributes are calculated from seismic data *before* stacking,
while poststack attributes are calculated *after* stacking. Prestack attributes often
provide higher resolution but are more computationally intensive. Poststack attributes
are generally easier to calculate and interpret.

2. Q: Can I use a handbook of poststack seismic attributes without a strong
background in geophysics? A: While a background in geophysics is helpful, a well-
written handbook should describe the concepts in an accessible manner, using
straightforward language and numerous figures to help understanding.

3. Q: What software is compatible with poststack seismic attribute analysis? A:
Many commercial and open-source software packages support poststack seismic
attribute analysis. These include, but are not limited to, Seismic Unix and others. The
handbook should ideally discuss the interaction with common software packages.

4. Q: How can I stay up-to-date on the latest developments in poststack
seismic attributes? A: Stay updated of new developments by reading relevant
scientific literature, attending seminars, and engaging with the petroleum community
through online forums.
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