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In the world of geology, the ability to accurately interpret subsurface structures is essential for everything from oil 

and gas exploration to environmental assessment and civil engineering. Applied Subsurface Geological 

Mapping with Structural Methods, 2nd Editionby Daniel J. Tearpock and Richard E. Bischke is a cornerstone

text that bridges theory and practice, offering a detailed, hands �on approach to mapping the hidden world beneath

our feet. This article explores the book’s content, authorship, key concepts, and practical applications, while also

providing guidance on how to get the most out of this invaluable resource.

Why This Book Matters to Geoscientists and Engineers

Subsurface geological mapping is a complex discipline that requires a blend of field experience, analytical skills,

and a deep understanding of structural geology. The 2nd edition of this book refines and expands upon the first

edition’s solid foundation, incorporating the latest advances in data acquisition, interpretation techniques, and

software tools. Whether you are a student, a field geologist, or a senior engineer, the book’s systematic approach

to structural methods makes it an essential reference for:

•  Identifying fault systems, folds, and fracture networks.

•  Reconstructing geological history in three dimensions.

•  Assessing reservoir potential and risk.

•  Designing safe foundations and underground structures.

•  Integrating multidisciplinary data sets for robust decision �making.

By focusing on practical applications, the authors help readers move beyond textbook concepts and into real �world

scenarios where accurate mapping can make the difference between a successful project and costly setbacks.

Meet the Authors: Daniel J. Tearpock and Richard E. Bischke

Both authors bring a wealth of experience to the table. Daniel J. Tearpock is a seasoned field geologist with

extensive experience in hydrocarbon exploration and a reputation for translating complex structural concepts into

clear, actionable insights. Richard E. Bischke, on the other hand, has a strong background in geotechnical

engineering and has worked on large �scale infrastructure projects across North America. Their complementary

expertise ensures that the book addresses both the geological and engineering perspectives necessary for

comprehensive subsurface analysis.

Their collaboration results in a balanced treatment of theory and practice, enriched by real �world examples from

diverse geological settings such as the Appalachian Basin, the Gulf of Mexico, and the Canadian Shield.

Key Themes Covered in the 2nd Edition

The book is organized into six major sections, each building upon the last to create a coherent narrative of

subsurface mapping. Below is a breakdown of the primary themes and what you can expect to learn from each.



1. Foundations of Structural Geology

This section lays the groundwork by revisiting the fundamental principles of structural geology. Topics include:

•  Stress and strain mechanics – Understanding how forces shape the Earth’s crust.

•  Types of deformation features – From bedding planes to complex fold structures.

•  Geological mapping conventions – Standard symbols, scales, and terminologies.

•  Data quality assessment – Evaluating the reliability of field observations.

2. Field Techniques for Subsurface Data Collection

Accurate mapping begins with high �quality data. This section covers:

1.  Use of geophysical tools such as seismic reflection, ground �penetrating radar, and magnetics.

2.  Integration of well logs and core data.

3.  Best practices for drilling data acquisition and hole logging.

4.  Field data management – Organizing, digitizing, and storing information.

3. Structural Interpretation Methods

Here, the authors dive deep into the analytical techniques that transform raw data into meaningful geological

models:

•  Construction of cross �sections and isopach maps.

•  Use of strain charts to quantify deformation.

•  Application of principal component analysis (PCA) for orientation data.

•  Modeling fault geometry and fracture networks.

4. Three �Dimensional Geological Modeling

Moving from two �dimensional representations to full 3D models is essential for modern exploration. Topics include:

•  Software tools – An overview of popular platforms such as Petrel, Leapfrog, and GeoGraphix.

•  Data integration techniques – Merging seismic, drilling, and surface data.

•  Visualization strategies – From wireframe models to volumetric rendering.

•  Model validation – Using cross �validation and statistical tests.

5. Applications in Exploration and Engineering

This section demonstrates how the structural methods described can be applied to various industries:

•  Oil &amp; gas reservoir characterization – Identifying sweet spots and migration pathways.

•  Mineral exploration – Targeting ore bodies using structural controls.

•  Geotechnical engineering – Assessing slope stability, tunneling hazards, and foundation design.

•  Environmental geology – Mapping contaminant pathways and groundwater flow.

6. Case Studies and Real �World Examples

The book concludes with a series of case studies that illustrate the entire workflow from data acquisition to

decision �making. Each case study includes:

•  Project background and objectives.

•  Data sources and processing steps.

•  Interpretation challenges and solutions.

•  Outcomes and lessons learned.

These real �world examples reinforce the practical value of the techniques and provide a blueprint for tackling similar

projects.



Structural Methods Explained in Plain Language

One of the strengths of the 2nd edition is its emphasis on clarity. The authors break down complex structural

methods into digestible concepts, often using analogies and visual aids. Below are a few key methods explained in

everyday terms.

Fault Tracing and Mapping

Faults are essentially fractures where one block of rock has moved relative to another. To map them:

•  Identify offset bedding or rock type changes in the field.

•  Record the dip, strike, and sense of movement using a compass and clinometer.

•  Plot the data on a map and create a fault trace that shows the fault’s path.

•  Use geophysical data to confirm the fault’s extent below the surface.

Fold Analysis

Folds are bends in layered rock that can be simple (anticlines and synclines) or complex (stacked folds). The book

teaches:

1.  How to determine the fold axis using orientation data.

2.  Constructing fold cross �sections to visualize the internal geometry.

3.  Applying strain analysis to infer the deformation history.

Strain Chart Interpretation

Strain charts plot the orientations of planar and linear features to reveal the dominant deformation direction. By

reading a strain chart, geologists can:

•  Identify the principal stress directions.

•  Quantify the magnitude of deformation.

•  Correlate structural features across a region.

Practical Applications: From Data to Decisions

Beyond the theoretical foundations, the book excels at showing how to apply structural methods in practice. Here’s

a step �by �step overview of a typical workflow in an oil &amp; gas exploration context.

1.  Data Acquisition – Collect seismic data, well logs, and surface observations.

2.  Pre �Processing – Filter noise, correct for time �depth conversion, and align data sets.

3.  Structural Interpretation – Identify key structural features such as anticlines, fault traps, and fracture zones.

4.  3D Modeling – Build a volumetric model that integrates all data layers.

5.  Reservoir Assessment – Estimate porosity, permeability, and fluid saturation.

6.  Risk Analysis – Evaluate drilling hazards, potential for blowouts, and environmental impacts.

7.  Decision Making – Use the model to decide where to drill, what casing to use, and how to manage 

production.

In civil engineering, a similar workflow informs decisions about foundation depth, tunnel alignment, and slope

stability. The book’s detailed guidance on each step ensures that professionals can adapt the methodology to their

specific project requirements.

Case Studies Highlighting the Book’s Impact

To illustrate the real �world utility of the techniques covered, the book presents several case studies. Here are brief



summaries of two notable examples.

Case Study 1: Appalachian Basin Fault Trap Exploration

In this study, the authors applied fault �trap mapping techniques to identify potential hydrocarbon reservoirs. By

integrating seismic data with well logs, they identified a set of low �dip faults that created favorable trap geometries.

The 3D model helped refine drilling locations, reducing non �productive time by 15%.

Case Study 2: Tunnel Construction in the Canadian Shield

Engineers faced a complex fracture network beneath a proposed tunnel. Using the structural methods outlined in

the book, they mapped the fracture orientation and density, allowing them to design a tunnel alignment that

minimized excavation risks. The project was completed on schedule and under budget.

How to Get the Most Out of This Book

While the book is comprehensive, readers can enhance their learning experience by combining the text with

supplementary resources:

•  Software Tutorials – Many of the structural methods require GIS or 3D modeling software. Pair the book’s 

instructions with online tutorials for tools like Petrel or Leapfrog.

•  Field Trips and Workshops – Seek out local geological societies or university programs that offer hands �on 

training.

•  Peer Discussions – Engage with colleagues to discuss interpretation challenges and solutions.

•  Online Forums – Communities such as Geology Stack Exchange and Oil &amp; Gas Forum provide practical 

advice and real �world insights.

By actively applying the concepts in your own projects, you’ll reinforce the knowledge and gain confidence in

structural mapping techniques.

Comparing the 2nd Edition to Other Resources
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