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Introduction 

Stratigraphy provides the framework through which geologists interpret the history of the 
Earth. By studying the arrangement and classification of rock layers, we gain insights into 
past environments, the processes that shaped them, and the sequence of events recorded 
in the geological record. This Series introduces you to the foundations of stratigraphy, 
preparing you to appreciate its importance as a cornerstone of geological studies and its 
relevance to the broader course on Principles to Stratigraphy.   

The aim of this Series is to equip you with a clear understanding of the basic principles of 
stratigraphy and to enable you to classify stratigraphic units effectively. By the end of this 
Series, you will be able to explain the significance of stratigraphy, apply its guiding 
principles, and distinguish between the major types of stratigraphic classification.   

We shall commence this Series by exploring the importance and scope of stratigraphy, 
including its definition, historical development, and role in geology. Next, we will examine 
the basic principles of stratigraphy, focusing on laws such as superposition, original 
horizontality, lateral continuity, and faunal succession. Finally, we will wrap up by studying 
stratigraphic classification, where we will consider lithostratigraphic, biostratigraphic, 
chronostratigraphic, and other specialised units. This sequential approach will provide you 
with a strong foundation for the subsequent Series in the course. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to:   

- SLO 1.1 define stratigraphy and explain its importance within the field of geology,   

- SLO 1.2 describe the historical development of stratigraphy and evaluate its role in 
interpreting Earth’s history,   

- SLO 1.3 explain the basic principles of stratigraphy, including superposition, original 
horizontality, lateral continuity, and faunal succession,   

- SLO 1.4 classify stratigraphic units into lithostratigraphic, biostratigraphic, 
chronostratigraphic, and specialised categories, and   

- SLO 1.5 distinguish between different stratigraphic classifications by analysing their 
defining criteria and applications. 
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1. Importance And Scope of Stratigraphy 
 

 

1. Definition of stratigraphy 

Stratigraphy is the branch of geology concerned with the description, correlation, and 
interpretation of layered rocks, known as strata. It provides a framework for understanding 
the chronological sequence of geological events and the environments in which rocks 
were deposited. By studying stratigraphy, geologists can reconstruct Earth’s history, 
interpret past climates, and locate natural resources such as hydrocarbons and minerals.   

 

Fill in the blank: Stratigraphy is the study of _______, which are layers of rock deposited 
over time.   

 

 

Figure 1.1 Simplified stratigraphic column illustrating rock layers.   

 

 

2. Historical development of stratigraphy 

The study of stratigraphy dates back to the seventeenth century, when early naturalists 
such as Nicolaus Steno formulated principles that remain fundamental today. Steno’s 
observations on the layering of rocks laid the foundation for modern stratigraphy. Over 
time, geologists refined these ideas, linking rock layers to fossils and developing the 
concept of the geologic time scale. Stratigraphy has since evolved into a sophisticated 
discipline that integrates field observations, laboratory techniques, and geophysical 
methods.   

 

Fill in the blank: The scientist credited with formulating the earliest principles of 
stratigraphy was ________.   
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Plate 1.1 Nicolaus Steno, pioneer of stratigraphy.   

 

1.1.3 Role of stratigraphy in geology 

Stratigraphy plays a crucial role in geology by providing the basis for interpreting Earth’s 
past. It helps geologists to establish the relative ages of rocks, correlate sequences across 
regions, and reconstruct ancient environments. Stratigraphy is also essential in applied 
fields such as petroleum geology, hydrogeology, and engineering geology, where 
understanding the distribution and properties of rock layers guides exploration and 
development.   

 

Fill in the blank: Stratigraphy allows geologists to establish the ________ ages of rocks and 
correlate sequences across regions.   

Applications of Stratigraphy in Geology 

Stratigraphy is the "language of the Earth," allowing geologists to read the history of our 
planet through its layered rocks. Here are its primary applications: 
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1. Reconstructing Earth's History 

• Geologic Time Scale: By studying the order and content of rock layers (strata), 
geologists have built a chronological framework of Earth’s 4.6-billion-year history. 

• Paleoenvironmental Mapping: Stratigraphy reveals past environments, such as 
ancient deserts, coral reefs, or deep-ocean basins, based on the sediment types 
found in specific layers. 

2. Energy and Resource Exploration 

• Petroleum Geology: Most of the world's oil and gas are found in sedimentary 
basins. Stratigraphy is used to identify "source rocks" (where oil forms), "reservoir 
rocks" (where it is stored), and "seals" (which trap it). 

• Mineral Deposits: Many valuable minerals, such as coal, iron ore, and phosphate, 
occur in specific stratigraphic horizons. 

3. Understanding Evolution 

• Biostratigraphy: By using index fossils within rock layers, scientists can track the 
evolution and extinction of species over millions of years. This helps in correlating 
rock units across different continents. 

4. Natural Hazard Assessment 

• Tectonic History: Stratigraphy helps identify ancient earthquake patterns or 
volcanic eruptions by looking at disrupted or ash-filled layers (tephra). 

• Climate Change: Layers in ice cores and deep-sea sediments provide a high-
resolution record of past climate shifts, helping us predict future trends. 

5. Hydrogeology 

• Aquifer Mapping: Identifying the thickness and continuity of porous rock layers is 
essential for locating and managing groundwater resources. 

 

Box 1.1 Applications of stratigraphy in geology   

 

- Petroleum exploration   

- Hydrogeology and groundwater studies   

- Engineering geology and construction projects   

- Environmental reconstruction   

 

Pilot Questions 1.1 

1. Which branch of geology deals with the study of layered rocks?   
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2. Who is considered the pioneer of stratigraphy?   

3. What is the main purpose of a stratigraphic column?   

4. Name two applied fields where stratigraphy is essential.   

5. Stratigraphy helps geologists establish the _______ ages of rocks. 

 

1.2 Basic Principles of Stratigraphy 

1.2.1 Law of superposition 

The law of superposition states that in any undisturbed sequence of sedimentary rocks, 
the oldest layers lie at the bottom and the youngest layers are found at the top. This 
principle is fundamental because it allows geologists to determine the relative ages of rock 
strata and reconstruct the chronological order of geological events.   

 

Fill in the blank: According to the law of superposition, the _______ layers are found at the 
bottom of a sequence.   

 

 

Figure 1.2 Illustration of the law of superposition.   

 

1.2.2 Principle of original horizontality 

The principle of original horizontality states that layers of sediment are originally deposited 
in a horizontal or nearly horizontal position. If strata are later found tilted or folded, this 
indicates that tectonic forces acted upon them after deposition. This principle helps 
geologists distinguish between primary depositional features and later structural 
modifications.   
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Fill in the blank: Sedimentary layers are originally deposited in a ________ position 
according to the principle of original horizontality.   

 

 

Figure 1.3 Principle of original horizontality illustrated.   

 

1.2.3 Principle of lateral continuity 

The principle of lateral continuity states that layers of sediment initially extend laterally in 
all directions until they thin out or encounter a barrier. This principle allows geologists to 
correlate rock layers across valleys or other erosional features, even when parts of the 
sequence are missing.   

 

Fill in the blank: The principle of lateral continuity explains that strata extend ________ until 
they thin out or meet a barrier.   

 

 

Figure 1.4 Principle of lateral continuity illustrated.   
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1.2.4 Principle of faunal succession 

The principle of faunal succession states that fossil organisms succeed one another in a 
definite and recognizable order through geological time. This principle enables geologists 
to use fossils as tools for dating and correlating rock layers. Fossils provide evidence of 
past life and environments, making them essential for biostratigraphic classification.   

 

Fill in the blank: The principle of faunal succession is based on the orderly sequence of  

___________ preserved in rock layers.   

 

 

Plate 1.2 Fossil assemblages illustrating faunal succession.   

 

Pilot questions 1.2 

1. What does the law of superposition state about the relative ages of rock layers?   

2. According to the principle of original horizontality, how are sedimentary layers 
deposited?   

3. How does the principle of lateral continuity assist in correlating rock layers?   

4. What is the principle of faunal succession based on?   

5. Fossils are essential for which type of stratigraphic classification? 

 

 

2. Stratigraphic Classification 
1. Lithostratigraphic units 
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Lithostratigraphy refers to the subdivision of rock layers based on their lithology, which 
means the physical and mineralogical characteristics of rocks. Lithostratigraphic units are 
defined by observable rock properties such as texture, color, and composition, rather than 
by age. These units include formations, members, and beds, which are used to describe 
and correlate rock sequences across regions.   

 

Fill in the blank: Lithostratigraphy classifies rock layers based on their ______ 
characteristics rather than their age.   

 

 

Figure 1.5 Stratigraphic column illustrating lithostratigraphic units.   

 

 

2. Biostratigraphic units 

Biostratigraphy is the classification of rock layers based on their fossil content. Fossils are 
used as indicators of relative age because they occur in a predictable sequence through 
geological time. Biostratigraphic units, such as biozones, are defined by the presence or 
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absence of particular fossil species. This method is especially useful for correlating rock 
layers across wide geographic areas.   

 

Fill in the blank: Biostratigraphy relies on the presence of ________ to classify and correlate 
rock layers.   

 

 

Plate 1.3 Fossil assemblages used in biostratigraphy.   

 

1.3.3 Chronostratigraphic units 

Chronostratigraphy involves the classification of rock layers according to their age in 
geological time. These units are tied to the geologic time scale and include systems, 
series, and stages. Chronostratigraphic classification allows geologists to place rock 
sequences within a global framework of Earth’s history, making it possible to compare 
events across continents.   

 

Fill in the blank: Chronostratigraphy classifies rock layers according to their _________ in 
geological time.   

 



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

 

Figure 1.6 Chronostratigraphic units linked to the geologic time scale.   

   

3. Magnetostratigraphic and other specialised units 

Magnetostratigraphy is the classification of rock layers based on their record of Earth’s 
magnetic field reversals. Rocks can preserve the orientation of the magnetic field at the 
time of their formation, creating a sequence of normal and reversed polarity zones. These 
polarity zones can be matched globally, providing a powerful tool for correlation. Other 
specialised stratigraphic units include chemostratigraphy, which uses chemical 
signatures, and seismic stratigraphy, which interprets subsurface structures using seismic 
data.   

 

Fill in the blank: Magnetostratigraphy relies on the record of Earth’s ______ preserved in 
rocks.   
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Specialized stratigraphic methods allow geologists to look beyond basic physical layering 
(lithostratigraphy) and fossil content (biostratigraphy) to correlate rock units and 
reconstruct Earth's history with higher precision. These methods are particularly powerful 
when traditional markers are absent or when analyzing subsurface data. 

Summary of Specialized Stratigraphic Methods 

• Magnetostratigraphy works by analyzing the remanent magnetism in fine-grained 
sediments. By matching local magnetic polarity patterns (normal vs. reversed) to 
the established Global Magnetic Polarity Time Scale (GPTS), geologists can pinpoint 
the age of a sequence. 

• Chemostratigraphy utilizes geochemical "fingerprints"—such as the ratio of 
Strontium isotopes (^{87}Sr/^{86}Sr) or Carbon/Oxygen variations—to identify 
specific temporal excursions. This is especially useful for correlating rocks across 
different sedimentary basins where lithology varies. 

• Seismic Stratigraphy is a fundamental tool for basin analysis. It involves analyzing 
seismic reflection data to identify seismic sequences (packages of strata bounded 
by unconformities) and facies, providing a 3D view of the depositional history and 
architecture of the subsurface. 

Box 1.2 Specialised stratigraphic methods   

 

- Magnetostratigraphy: based on magnetic polarity reversals   

- Chemostratigraphy: based on chemical signatures   

- Seismic stratigraphy: based on seismic reflection patterns   

 

Pilot questions 1.3 

1. What physical characteristics are used to define lithostratigraphic units?   

2. Which type of stratigraphy relies on fossils for classification?   

3. Chronostratigraphy places rock layers within what global framework?   

4. What does magnetostratigraphy use to classify rock layers?   

5. Name two specialised stratigraphic methods apart from magnetostratigraphy. 

 

Series Summary 

This Series has introduced you to the foundations and classification of stratigraphy, 
highlighting its importance as a key branch of geology that helps us interpret Earth’s 
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history. We began by examining the definition, scope, and relevance of stratigraphy, 
followed by a study of its historical development and role in geological investigations. 
Then, we explored the basic principles that guide stratigraphic analysis, including the laws 
of superposition, original horizontality, lateral continuity, and faunal succession. Finally, 
we considered the different types of stratigraphic classification, ranging from 
lithostratigraphic and biostratigraphic units to chronostratigraphic and specialised 
methods such as magnetostratigraphy.   

By working through these Parts, you should now be able to define stratigraphy and explain 
its significance, describe its historical development, apply the basic principles to interpret 
rock sequences, and classify stratigraphic units using appropriate criteria. In line with the 
Series Learning Outcomes, you are equipped to analyse the foundations of stratigraphy 
and distinguish between its classifications, providing a strong base for the more advanced 
topics that will follow in subsequent Series. 

 

Glossary of Terms 

Biostratigraphy: The classification of rock layers based on their fossil content, using fossils 
as indicators of relative age and correlation across regions.   

 

Chronostratigraphy: The subdivision of rock layers according to their age in geological 
time, linked to the geologic time scale.   

 

Faunal succession: The principle that fossil organisms succeed one another in a definite 
and recognizable order, allowing fossils to be used for dating and correlating rock layers.   

 

Lithology: The physical and mineralogical characteristics of rocks, such as texture, colour, 
and composition, used to define lithostratigraphic units.   

 

Lithostratigraphy: The classification of rock layers based on lithology, focusing on 
observable rock properties rather than age.   

 

Magnetostratigraphy: The classification of rock layers based on their record of Earth’s 
magnetic field reversals, preserved as normal and reversed polarity zones.   

 

Original horizontality: The principle that sedimentary layers are originally deposited in a 
horizontal or nearly horizontal position.   

 

Stratigraphy: The branch of geology concerned with the description, correlation, and 
interpretation of layered rocks, known as strata.   
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Superposition: The principle that in an undisturbed sequence of sedimentary rocks, the 
oldest layers lie at the bottom and the youngest at the top.   

 

Lateral continuity: The principle that sedimentary layers initially extend laterally in all 
directions until they thin out or encounter a barrier. 

 

Concept Check Questions [Series 1] 

Objective Questions 

1. Which principle states that the oldest rock layers lie at the bottom of a sequence? 
(Linked to SLO 1.3)   

2. Stratigraphy is primarily concerned with the study of . (Linked to SLO 1.1)   

3. Which type of stratigraphy uses fossils to classify rock layers? (Linked to SLO 1.4)   

4. The principle of original horizontality explains that strata are deposited in a  position. 
(Linked to SLO 1.3)   

5. Chronostratigraphy classifies rock layers according to their  in geological time. (Linked 
to SLO 1.4)   

 

Short-Answer Questions 

1. Define stratigraphy and explain its importance in geology. (Linked to SLO 1.1)   

2. Describe the contribution of Nicolaus Steno to the development of stratigraphy. (Linked 
to SLO 1.2)   

3. Explain how the principle of lateral continuity assists geologists in correlating rock 
layers. (Linked to SLO 1.3)   

4. Distinguish between lithostratigraphic and chronostratigraphic units. (Linked to SLO 1.4, 
SLO 1.5)   

5. State one specialised stratigraphic method apart from magnetostratigraphy and explain 
its basis. (Linked to SLO 1.5)   

 

Long-Answer Questions 

1. Analyse the four basic principles of stratigraphy and discuss how they collectively help 
geologists reconstruct Earth’s history. (Linked to SLO 1.3)   
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2. Evaluate the strengths and limitations of biostratigraphy compared to 
chronostratigraphy in correlating rock layers. (Linked to SLO 1.4, SLO 1.5)   

3. Discuss the historical development of stratigraphy, highlighting its evolution from 
Steno’s principles to modern specialised methods. (Linked to SLO 1.2, SLO 1.5)   

Answers to Concept Check Questions [Series 1] 

Objective Questions 

1. Law of superposition.   

2. Strata (layered rocks).   

3. Biostratigraphy.   

4. Horizontal.   

5. Age.   

 

Short-Answer Questions 

1. Stratigraphy is the study of layered rocks (strata). It is important because it provides a 
framework for interpreting Earth’s history, reconstructing past environments, and 
correlating rock sequences.   

2. Nicolaus Steno formulated the earliest principles of stratigraphy, including 
superposition, original horizontality, and lateral continuity, which remain fundamental 
today.   

3. The principle of lateral continuity explains that strata extend laterally until they thin out 
or meet a barrier. This helps geologists correlate layers across valleys or erosional gaps.   

4. Lithostratigraphic units are defined by physical rock properties, while 
chronostratigraphic units are defined by age and linked to the geologic time scale.   

5. Chemostratigraphy is a specialised method that classifies rock layers based on 
chemical signatures preserved in the strata.   

 

Long-Answer Questions 

1. Analyse the four basic principles of stratigraphy and discuss how they collectively help 
geologists reconstruct Earth’s history.   

- Basic response: The principles of superposition, original horizontality, lateral continuity, 
and faunal succession provide a framework for determining relative ages, depositional 
environments, and fossil sequences. Together, they allow geologists to reconstruct the 
chronological order of events.   
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- Value-added response: Beyond the basics, these principles underpin modern 
stratigraphic techniques such as biostratigraphy and chronostratigraphy. They also 
support applied fields like petroleum geology and environmental reconstruction, making 
them essential for both academic and practical investigations.   

 

2. Evaluate the strengths and limitations of biostratigraphy compared to 
chronostratigraphy in correlating rock layers.   

- Basic response: Biostratigraphy uses fossils to correlate layers, which is effective across 
wide regions, while chronostratigraphy ties layers to absolute time.   

- Value-added response: Biostratigraphy can be limited by preservation bias and fossil 
absence, whereas chronostratigraphy requires precise dating techniques. Combining both 
methods often yields more reliable correlations, especially in complex geological 
settings.   

 

3. Discuss the historical development of stratigraphy, highlighting its evolution from 
Steno’s principles to modern specialised methods.   

- Basic response: Stratigraphy began with Steno’s principles in the seventeenth century 
and developed into a discipline that uses fossils and time scales for classification.   

- Value-added response: Modern stratigraphy integrates specialised methods such as 
magnetostratigraphy, chemostratigraphy, and seismic stratigraphy. These advances allow 
geologists to correlate sequences globally and apply stratigraphy in resource exploration 
and environmental studies. 

 

Answers to Pilot Questions [Series 1] 

Pilot Questions 1.1 

1. Stratigraphy.   

2. Nicolaus Steno.   

3. To show the arrangement and relative ages of rock layers.   

4. Petroleum exploration and hydrogeology (among others).   

5. Relative.   

 

Pilot questions 1.2 

1. The oldest layers are at the bottom and the youngest at the top.   

2. In a horizontal or nearly horizontal position.   
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3. By showing that strata extend laterally until they thin out or meet a barrier.   

4. The orderly sequence of fossils.   

5. Biostratigraphic classification.   

 

Pilot questions 1.3 

1. Texture, color, and composition.   

2. Biostratigraphy.   

3. The geologic time scale.   

4. Magnetic polarity reversals.   

5. Chemostratigraphy and seismic stratigraphy. 

 

References and Attributions [Series 1] 

General References   

- Steno, N. (1669). De solido intra solidum naturaliter contento dissertationis prodromus. 
Florence: Ex Typographia sub signo Stellae.   

- Gradstein, F. M., Ogg, J. G., Schmitz, M. D., & Ogg, G. M. (2012). The Geologic Time Scale 
2012. Elsevier.   

- Boggs, S. (2012). Principles of Sedimentology and Stratigraphy (5th ed.). Pearson 
Education.   

 

Illustrations   

Figure 1.1 Simplified stratigraphic column illustrating rock layers.   

- AI-generated using prompt: “Generate a diagram of a simplified stratigraphic column with 
labelled rock layers.”   

- Suggested OER source: “stratigraphic column diagram open educational resource 
geology.”   

 

Plate 1.1 Nicolaus Steno, pioneer of stratigraphy.   

- Public domain image available via Wikimedia Commons.   

- Suggested OER source: “Nicolaus Steno portrait geology history open educational 
resource.”   
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Box 1.1 Applications of stratigraphy in geology.   

- AI-generated using prompt: “Generate a text box summarising applications of 
stratigraphy in geology.”   

- Suggested OER source: “applications of stratigraphy geology open educational 
resource.”   

 

Figure 1.2 Illustration of the law of superposition.   

- AI-generated using prompt: “Generate a diagram of sedimentary rock layers showing 
oldest at the bottom and youngest at the top.”   

- Suggested OER source: “law of superposition diagram geology open educational 
resource.”   

 

Figure 1.3 Principle of original horizontality illustrated.   

- AI-generated using prompt: “Generate a diagram showing horizontal sedimentary layers 
tilted by tectonic forces.”   

- Suggested OER source: “principle of original horizontality diagram geology OER.”   

 

Figure 1.4 Principle of lateral continuity illustrated.   

- AI-generated using prompt: “Generate a diagram showing continuous sedimentary layers 
across a valley with erosion.”   

- Suggested OER source: “principle of lateral continuity diagram geology OER.”   

 

Plate 1.2 Fossil assemblages illustrating faunal succession.   

- AI-generated using prompt: “Generate an image showing fossil assemblages in 
stratigraphic layers.”   

- Suggested OER source: “principle of faunal succession fossil assemblages geology 
OER.”   

 

Figure 1.5 Stratigraphic column illustrating lithostratigraphic units.   

- AI-generated using prompt: “Generate a diagram of a stratigraphic column showing 
formations, members, and beds.”   

- Suggested OER source: “lithostratigraphic units stratigraphic column diagram geology 
OER.”   
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Plate 1.3 Fossil assemblages used in biostratigraphy.   

- AI-generated using prompt: “Generate an image showing fossil assemblages used to 
define biostratigraphic zones.”   

- Suggested OER source: “biostratigraphy fossil assemblages geology OER.”   

 

Figure 1.6 Chronostratigraphic units linked to the geologic time scale.   

- AI-generated using prompt: “Generate a diagram showing chronostratigraphic units 
aligned with the geologic time scale.”   

- Suggested OER source: “chronostratigraphy geologic time scale diagram OER.”   

 

Box 1.2 Specialised stratigraphic methods.   

- AI-generated using prompt: “Generate a text box summarising specialised stratigraphic 
methods.”   

- Suggested OER source: “specialised stratigraphic methods magnetostratigraphy 
chemostratigraphy seismic stratigraphy OER.”   
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2.1 Principles of Stratigraphic Analysis   

- 2.1.1 Concept of stratigraphic analysis   
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- 2.1.2 Parameters used in stratigraphic studies   

- 2.1.3 Importance of principles in interpreting rock sequences   

 

2.2 Techniques of Stratigraphic Analysis   

- 2.2.1 Field techniques: measuring sections, logging, and sampling   

- 2.2.2 Laboratory techniques: petrographic, palaeontological, and geochemical methods   

- 2.2.3 Geophysical techniques: seismic, magnetic, and radiometric applications   

 

2.3 Applications of Stratigraphic Analysis   

- 2.3.1 Correlation of rock units   

- 2.3.2 Reconstruction of depositional environments   

- 2.3.3 Resource exploration and basin analysis   

 

Introduction 

In the last Series, we explored the foundations and classification of stratigraphy, focusing 
on its principles and the ways rock layers can be organized. Building on that knowledge, this 
Series takes you further into the practical side of stratigraphy, where principles are applied 
through analytical techniques. Stratigraphic analysis is essential because it allows 
geologists to move beyond definitions and classifications, using systematic methods to 
interpret rock sequences, correlate units, and reconstruct past environments.   

The aim of this Series is to introduce you to the principles that guide stratigraphic analysis 
and to equip you with the techniques needed to apply these principles effectively in both 
field and laboratory settings. By the end of this Series, you will be able to demonstrate how 
stratigraphic analysis is conducted and explain its applications in geological studies.   

We shall commence this Series by examining the principles of stratigraphic analysis, 
including the concept, parameters, and importance of these guiding ideas. Next, we will 
move on to techniques of stratigraphic analysis, where we will consider field methods such 
as measuring and logging sections, laboratory approaches including petrographic and 
palaeontological studies, and geophysical techniques like seismic and radiometric 
applications. Finally, we will wrap up by exploring the applications of stratigraphic analysis, 
focusing on correlation, depositional environment reconstruction, and resource 
exploration. This progression will provide you with both the theoretical and practical tools 
needed to engage confidently with stratigraphic studies. 

 

Series Learning Outcomes 
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Upon completing this Series, you should be able to:   

- SLO 2.1 define the concept of stratigraphic analysis and explain the parameters used in 
stratigraphic studies,   

- SLO 2.2 analyze the importance of stratigraphic principles in interpreting rock sequences,   

- SLO 2.3 demonstrate field techniques such as measuring sections, logging, and sampling,   

- SLO 2.4 apply laboratory techniques including petrographic, palaeontological, and 
geochemical methods to stratigraphic studies,   

- SLO 2.5 evaluate geophysical techniques such as seismic, magnetic, and radiometric 
applications in stratigraphic analysis, and   

- SLO 2.6 interpret the applications of stratigraphic analysis in correlation, depositional 
environment reconstruction, and resource exploration. 

 

2.1 Principles of Stratigraphic Analysis 

2.1.1 Concept of stratigraphic analysis 

Stratigraphic analysis refers to the systematic study of rock layers (strata) to interpret their 
sequence, composition, and relationship across space and time. It provides geologists with 
tools to reconstruct depositional environments, establish relative ages, and correlate rock 
units across regions. The concept is central to geology because it transforms raw 
observations of rock layers into meaningful interpretations of Earth’s history.   

 

Fill in the blank: Stratigraphic analysis is the systematic study of _______ to interpret their 
sequence and relationships.   
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Figure 2.1 Concept of stratigraphic analysis illustrated through a stratigraphic section.   

 

2.1.2 Parameters used in stratigraphic studies 

Stratigraphic studies rely on several parameters, which are measurable or observable 
features of rock layers. These include thickness, lithology, fossil content, sedimentary 
structures, and geophysical signatures. By examining these parameters, geologists can 
identify depositional trends, correlate sequences, and infer geological processes.   

 

Fill in the blank: The thickness, lithology, and fossil content of strata are examples of 
________ used in stratigraphic studies.   

 

Parameter Description 

Accommodation 

The space available for sediment to accumulate, governed by the 
balance of subsidence (tectonic sinking) and eustatic sea-level 
change. 
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Parameter Description 

Sediment Supply 
The rate and volume of sediment delivered to a basin, controlled by 
climate, tectonics, and source area topography. 

Lithology 
The physical and mineralogical characteristics of the rock (e.g., 
sandstone, limestone, grain size), indicating depositional environment. 

Facies 
A body of rock with distinctive characteristics (lithological or fossil 
content) reflecting its original depositional conditions. 

Chronology 

The temporal framework established through biostratigraphy (fossils), 
magnetostratigraphy (magnetic reversals), or absolute radiometric 
dating. 

Bounding 
Surfaces 

Significant unconformities or surfaces that mark interruptions in the 
geological record (e.g., sequence boundaries, maximum flooding 
surfaces). 

  

Box 2.1 Key parameters in stratigraphic analysis   

- Thickness of strata   

- Lithology (rock type and composition)   

- Fossil content   

- Sedimentary structures   

- Geophysical signatures   

 

2.1.3 Importance of principles in interpreting rock sequences 

The principles of stratigraphic analysis are important because they provide consistency and 
reliability in geological interpretation. By applying these principles, geologists can 
distinguish between depositional features and post-depositional changes, establish 
relative ages, and reconstruct the sequence of geological events. This makes stratigraphic 



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

analysis a powerful tool not only for academic research but also for applied fields such as 
petroleum exploration, basin analysis, and environmental geology.   

 

Fill in the blank: Stratigraphic principles provide _______ and reliability in geological 
interpretation.   

 

   

Plate 2.1 Field application of stratigraphic principles.   

Pilot questions 2.1 

1. What is stratigraphic analysis concerned with?   

2. Name three parameters used in stratigraphic studies.   

3. Why are stratigraphic principles important in interpreting rock sequences?   

4. Stratigraphic analysis transforms raw observations of rock layers into  interpretations.   

5. Which applied field benefits from stratigraphic analysis in resource exploration? 

 

2.2 Techniques of Stratigraphic Analysis 

2.2.1 Field techniques: measuring sections, logging, and sampling 
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Field techniques are the starting point of stratigraphic analysis, as they involve direct 
observation and recording of rock layers in their natural setting. Measuring stratigraphic 
sections allows geologists to determine the thickness and sequence of strata. Stratigraphic 
logging refers to the systematic recording of lithology, sedimentary structures, and fossil 
content within a section. Sampling involves collecting representative rock or fossil 
specimens for further laboratory analysis. These methods provide the raw data upon which 
all subsequent interpretations are built.   

 

Fill in the blank: Stratigraphic logging is the systematic recording of ________, sedimentary 
structures, and fossil content.   

 

 

Figure 2.2 Field techniques in stratigraphic analysis.   

 

2.2.2 Laboratory techniques: petrographic, palaeontological, and geochemical methods 

Laboratory techniques provide detailed insights into the composition and history of rock 
layers. Petrographic analysis involves examining thin sections of rocks under a microscope 
to identify minerals and textures. Palaeontological analysis focuses on fossils, helping to 
establish biostratigraphic units and reconstruct past environments. Geochemical methods 
measure the chemical composition of rocks, including isotopic ratios, which can be used to 
date strata or trace environmental changes. Together, these techniques refine and extend 
the observations made in the field.   
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Fill in the blank: Petrographic analysis involves examining thin sections of rocks under a 
__________ to identify minerals and textures.   

 

 

Plate 2.2 Thin section of rock under a petrographic microscope.   

 

2.2.3 Geophysical techniques: seismic, magnetic, and radiometric applications 

Geophysical techniques use physical properties of rocks to investigate stratigraphy beyond 
what is visible at the surface. Seismic stratigraphy interprets subsurface structures using 
seismic reflection data, which is especially valuable in petroleum exploration. Magnetic 
methods detect variations in Earth’s magnetic field preserved in rocks, forming the basis of 
magnetostratigraphy. Radiometric dating measures the decay of radioactive isotopes to 
determine absolute ages of strata. These techniques allow geologists to correlate 
sequences across large regions and place them within a global time framework.   

 

Fill in the blank: Radiometric dating measures the decay of radioactive ________ to 
determine absolute ages of strata.   
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Figure 2.3 Seismic stratigraphy illustrated through reflection profiles.   

 

Pilot questions 2.2 

1. What is the purpose of measuring stratigraphic sections in the field?   

2. Define stratigraphic logging.   

3. Which laboratory technique involves studying thin sections of rocks under a 
microscope?   

4. How does palaeontological analysis contribute to stratigraphic studies?   

5. What is the main application of seismic stratigraphy?   

6. Radiometric dating provides ______ ages of strata. 

 

 

2.3 Applications of Stratigraphic Analysis 

2.3.1 Correlation of rock units 
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Correlation in stratigraphy refers to the process of matching rock layers from different 
locations to establish their equivalence in age or depositional history. Geologists use 
lithological characteristics, fossil content, and geophysical data to achieve correlation. This 
process is vital for constructing regional and global geological frameworks, as it allows 
scientists to trace the continuity of strata across valleys, basins, and even continents.   

 

Fill in the blank: Correlation in stratigraphy is the process of matching rock layers from 
different ______ to establish equivalence.   

 

 

Figure 2.4 Correlation of rock units across valleys.   

 

2.3.2 Reconstruction of depositional environments 

Depositional environments are the settings in which sediments accumulate, such as rivers, 
lakes, deserts, or marine basins. Stratigraphic analysis helps reconstruct these 
environments by examining lithology, sedimentary structures, and fossil assemblages. For 
example, cross-bedding may indicate river channels, while marine fossils suggest 
deposition in oceanic settings. Reconstructing depositional environments provides insights 
into past climates, tectonic activity, and ecological conditions.   
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Fill in the blank: Cross-bedding in sedimentary rocks often indicates deposition in ________ 
channels.   

 

 

Plate 2.3 Sedimentary structures used to reconstruct depositional environments.   

 

2.3.3 Resource exploration and basin analysis 

Stratigraphic analysis is widely applied in resource exploration, particularly in petroleum 
geology, hydrogeology, and mineral prospecting. By studying the distribution and properties 
of rock layers, geologists can identify reservoirs, aquifers, and ore deposits. Basin analysis 
involves integrating stratigraphic data with tectonic and geophysical information to 
understand the evolution of sedimentary basins. This helps predict where resources are 
most likely to be found and guides exploration strategies.   

 

Fill in the blank: Basin analysis integrates stratigraphic data with _______ and geophysical 
information to understand basin evolution.   
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Field Primary Application 

Petroleum 
Identifying source rocks, reservoir quality (porosity/permeability), and 
structural or stratigraphic traps for oil and gas accumulation. 

Hydrogeology 

Mapping aquifers and confining units (aquitards) to characterize 
groundwater flow, recharge zones, and potential contaminant transport 
pathways. 

Mineral 
Exploration 

Locating stratabound deposits (e.g., sedimentary-hosted base metals or 
uranium) that are restricted to specific, favorable depositional facies. 

Geothermal 
Evaluating the architecture of porous reservoirs and impermeable caps 
to assess heat storage and fluid circulation potential. 

Carbon Storage 
Assessing the capacity and integrity of geological formations to safely 
sequester CO_2 by identifying long-term storage seals. 

 

Box 2.2 Applications of stratigraphic analysis in resource exploration   

 

- Petroleum reservoir identification   

- Groundwater aquifer mapping   

- Mineral prospecting   

- Basin evolution studies   

 

Pilot questions 2.3 

1. What does correlation in stratigraphy aim to establish between rock layers?   

2. Which sedimentary structure is often used to identify river channel deposition?   

3. How does fossil content help reconstruct depositional environments?   

4. Name two applied fields that benefit from stratigraphic analysis in resource exploration.   
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5. Basin analysis integrates stratigraphic data with tectonic and _______ information. 

 

Series Summary 

This Series has focused on the principles and techniques of stratigraphic analysis, building 
on the foundations established earlier. Its purpose has been to show how stratigraphy 
moves from theory into practice, equipping you with the skills to interpret rock sequences 
and apply analytical methods in both academic and applied contexts.   

We began by examining the principles of stratigraphic analysis, considering its concept, 
parameters, and importance in geological interpretation. Then, we explored techniques of 
stratigraphic analysis, including field methods such as measuring and logging sections, 
laboratory approaches like petrographic and palaeontological studies, and geophysical 
applications such as seismic and radiometric methods. Finally, we looked at applications 
of stratigraphic analysis, focusing on correlation, depositional environment reconstruction, 
and resource exploration. In line with the Series Learning Outcomes, you should now be able 
to define and explain the principles of stratigraphic analysis, demonstrate field and 
laboratory techniques, evaluate geophysical methods, and interpret the applications of 
stratigraphy in geological studies. 

 

Glossary of Terms 

Basin analysis: The study of sedimentary basins by integrating stratigraphic, tectonic, and 
geophysical data to understand their evolution and resource potential.   

 

Correlation: The process of matching rock layers from different locations to establish their 
equivalence in age or depositional history.   

 

Depositional environments: The natural settings where sediments accumulate, such as 
rivers, lakes, deserts, or marine basins.   

 

Field techniques: Methods used directly at rock outcrops, including measuring sections, 
stratigraphic logging, and sampling.   

 

Geochemical methods: Laboratory techniques that analyze the chemical composition of 
rocks, often used to trace environmental changes or date strata.   

 

Geophysical techniques: Methods that use physical properties of rocks, such as seismic 
reflection, magnetic polarity, or radiometric dating, to study stratigraphy.   
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Laboratory techniques: Analytical methods applied to rock and fossil samples, including 
petrographic, palaeontological, and geochemical studies.   

 

Magnetostratigraphy: A stratigraphic method that classifies rock layers based on their 
record of Earth’s magnetic field reversals.   

 

Parameters: Observable or measurable features of rock layers, such as thickness, lithology, 
fossil content, sedimentary structures, and geophysical signatures.   

 

Petrographic analysis: The study of thin sections of rocks under a microscope to identify 
minerals and textures.   

 

Palaeontological analysis: The examination of fossils within rock layers to establish 
biostratigraphic units and reconstruct past environments.   

 

Radiometric dating: A geophysical technique that measures the decay of radioactive 
isotopes to determine the absolute age of rock layers.   

 

Seismic stratigraphy: The interpretation of subsurface rock structures using seismic 
reflection data, often applied in petroleum exploration.   

 

Stratigraphic analysis: The systematic study of rock layers to interpret their sequence, 
composition, and relationships across space and time.   

 

Stratigraphic logging: The systematic recording of lithology, sedimentary structures, and 
fossil content within a stratigraphic section. 

 

Concept Check Questions [Series 2] 

Objective Questions 

1. Stratigraphic analysis is the systematic study of _____ to interpret their sequence and 
relationships. (Linked to SLO 2.1)   

2. Which parameter refers to the physical and mineralogical characteristics of rocks? 
(Linked to SLO 2.1)   

3. Stratigraphic logging involves recording lithology, sedimentary structures, and ______ 
content. (Linked to SLO 2.3)   
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4. Petrographic analysis is carried out using a  microscope. (Linked to SLO 2.4)   

5. Radiometric dating provides  ages of strata. (Linked to SLO 2.5)   

 

Short-Answer Questions 

1. Define stratigraphic analysis and explain its importance. (Linked to SLO 2.1)   

2. List three parameters commonly used in stratigraphic studies. (Linked to SLO 2.1)   

3. Describe the purpose of measuring stratigraphic sections in the field. (Linked to SLO 2.3)   

4. Explain how palaeontological analysis contributes to stratigraphic studies. (Linked to SLO 
2.4)   

5. State one application of seismic stratigraphy in resource exploration. (Linked to SLO 2.5)   

6. How does basin analysis integrate stratigraphic data with other geological information? 
(Linked to SLO 2.6)   

 

Long-Answer Questions 

1. Analyse the importance of stratigraphic principles in interpreting rock sequences. (Linked 
to SLO 2.2)   

2. Demonstrate how field, laboratory, and geophysical techniques complement one another 
in stratigraphic analysis. (Linked to SLO 2.3, SLO 2.4, SLO 2.5)   

3. Evaluate the applications of stratigraphic analysis in correlation, depositional 
environment reconstruction, and resource exploration. (Linked to SLO 2.6)   

 

Answers to Concept Check Questions [Series 2] 

Objective Questions 

1. Rock layers (strata).   

2. Lithology.   

3. Fossil content.   

4. Petrographic microscope.   

5. Absolute.   

 

Short-Answer Questions 
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1. Stratigraphic analysis is the systematic study of rock layers to interpret their sequence, 
composition, and relationships. It is important because it provides consistency and 
reliability in geological interpretation.   

2. Thickness, lithology, and fossil content.   

3. Measuring stratigraphic sections helps determine the thickness and sequence of strata, 
providing the framework for correlation and interpretation.   

4. Palaeontological analysis uses fossils to establish biostratigraphic units and reconstruct 
past environments.   

5. Seismic stratigraphy is used to interpret subsurface structures, particularly in petroleum 
exploration.   

6. Basin analysis combines stratigraphic data with tectonic and geophysical information to 
understand basin evolution and predict resource distribution.   

 

Long-Answer Questions 

1. Analyze the importance of stratigraphic principles in interpreting rock sequences.   

- Basic response: Stratigraphic principles such as superposition, original horizontality, 
lateral continuity, and faunal succession provide a framework for determining relative ages 
and depositional features. They ensure consistency in geological interpretation.   

- Value-added response: Beyond the basics, these principles underpin advanced 
techniques like biostratigraphy and chronostratigraphy. They also support applied fields 
such as petroleum geology and environmental reconstruction, making them essential for 
both academic and industrial applications.   

 

2. Demonstrate how field, laboratory, and geophysical techniques complement one another 
in stratigraphic analysis.   

- Basic response: Field techniques provide raw data, laboratory techniques refine 
observations, and geophysical methods extend analysis to subsurface layers. Together, 
they create a complete picture of stratigraphy.   

- Value-added response: Outstanding learners may highlight how integration of these 
techniques allows for multi-scale analysis, from microscopic mineral identification to 
basin-wide correlation. This synergy enhances accuracy in resource exploration and 
environmental studies.   

 

3. Evaluate the applications of stratigraphic analysis in correlation, depositional 
environment reconstruction, and resource exploration.   
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- Basic response: Stratigraphic analysis enables correlation of rock units, reconstruction of 
depositional environments, and identification of resources such as petroleum reservoirs 
and aquifers.   

- Value-added response: Learners may extend this by discussing how basin analysis 
integrates stratigraphy with tectonics and geophysics, guiding exploration strategies and 
contributing to sustainable resource management. 

 

Answers to Pilot Questions [Series 2] 

Pilot questions 2.1 

1. Rock layers (strata).   

2. Thickness, lithology, and fossil content.   

3. Consistency.   

4. Meaningful interpretations.   

5. Petroleum exploration.   

 

Pilot questions 2.2 

1. To determine the thickness and sequence of strata.   

2. The systematic recording of lithology, sedimentary structures, and fossil content.   

3. Petrographic analysis.   

4. It helps establish biostratigraphic units and reconstruct past environments.   

5. Petroleum exploration.   

6. Absolute.   

 

Pilot questions 2.3 

1. Equivalence in age or depositional history.   

2. River.   

3. Fossils indicate past environments and relative ages.   

4. Petroleum geology and hydrogeology.   

5. Tectonic. 
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Illustrations   

Figure 2.1 Concept of stratigraphic analysis illustrated through a stratigraphic section.   

- AI-generated using prompt: “Generate a diagram of a stratigraphic section with labelled 
layers and correlation lines.”   

- Suggested OER source: “stratigraphic analysis diagram geology open educational 
resource.”   

 

Box 2.1 Key parameters in stratigraphic analysis.   

- AI-generated using prompt: “Generate a text box summarising key parameters used in 
stratigraphic analysis.”   

- Suggested OER source: “parameters of stratigraphic analysis geology OER.”   

 

Plate 2.1 Field application of stratigraphic principles.   

- AI-generated using prompt: “Generate an image of geologists conducting stratigraphic 
analysis at a rock outcrop.”   

- Suggested OER source: “field stratigraphic analysis geology outcrop OER.”   

 

Figure 2.2 Field techniques in stratigraphic analysis.   

- AI-generated using prompt: “Generate a diagram of a geologist measuring and logging a 
stratigraphic section at an outcrop.”   

- Suggested OER source: “stratigraphic logging field techniques geology diagram OER.”   

 

Plate 2.2 Thin section of rock under a petrographic microscope.   

- AI-generated using prompt: “Generate an image of a thin section of rock viewed under a 
petrographic microscope.”   
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- Suggested OER source: “petrographic thin section microscope geology OER.”   

 

Figure 2.3 Seismic stratigraphy illustrated through reflection profiles.   

- AI-generated using prompt: “Generate a diagram showing seismic reflection profiles used 
to interpret subsurface stratigraphy.”   

- Suggested OER source: “seismic stratigraphy reflection profiles geology OER.”   

 

Figure 2.4 Correlation of rock units across valleys.   

- AI-generated using prompt: “Generate a diagram showing correlation of rock units across 
valleys using lithology and fossils.”   

- Suggested OER source: “stratigraphic correlation diagram geology OER.”   

 

Plate 2.3 Sedimentary structures used to reconstruct depositional environments.   

- AI-generated using prompt: “Generate an image showing cross-bedding and ripple marks 
in sandstone.”   

- Suggested OER source: “sedimentary structures cross-bedding ripple marks geology 
OER.”   

 

Box 2.2 Applications of stratigraphic analysis in resource exploration.   

- AI-generated using prompt: “Generate a text box summarising applications of stratigraphic 
analysis in resource exploration.”   

- Suggested OER source: “applications of stratigraphic analysis petroleum hydrogeology 
basin analysis OER.”   

 

 

 

Course code: GEY 207 

Course title: Principles of Stratigraphy  

Units: 2 Units  

List of Series 

Series 1: Foundations and Classification of Stratigraphy   
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Series 2: Principles and Techniques of Stratigraphic Analysis   

Series 3: Geologic Time Scale and Applications   

Series 4: Facies Concept, Walthers Law, and Basin Stratigraphy   

Series 5: Correlation, Facies Mapping, and Stratigraphic Cross-Sections 

 

3.1 Foundations of the geologic time scale   

- 3.1.1 Concept and development of the geologic time scale   

- 3.1.2 Principles used in establishing the time scale   

- 3.1.3 Major divisions of geologic time (eons, eras, periods, epochs)   

 

3.2 Methods of dating and correlation   

- 3.2.1 Relative dating techniques (stratigraphic principles, fossil succession)   

- 3.2.2 Absolute dating techniques (radiometric methods, isotopic analysis)   

- 3.2.3 Integrating relative and absolute dating for correlation   

 

3.3 Applications of the geologic time scale   

- 3.3.1 Interpreting Earth’s history and evolutionary patterns   

- 3.3.2 Resource exploration and basin development   

- 3.3.3 Environmental and climate reconstructions   

 

Introduction 

In the last Series, we explored the principles and techniques of stratigraphic analysis, 
learning how geologists study rock layers and apply analytical methods to interpret Earth’s 
history. Building on that foundation, this Series turns to the geologic time scale, the 
framework that organizes Earth’s 4.6 billion years into meaningful divisions. Understanding 
the geologic time scale is essential because it allows us to place stratigraphic observations 
within a broader temporal context, linking rock sequences to global events such as mass 
extinctions, climate shifts, and evolutionary milestones.   

The aim of this Series is to introduce you to the structure and development of the geologic 
time scale and to equip you with the skills needed to apply dating methods and use the time 
scale in interpreting Earth’s history and resources.   

We shall commence this Series by examining the foundations of the geologic time scale, 
including its concept, development, and major divisions. Next, we will move on to methods 
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of dating and correlation, where we will consider relative techniques such as fossil 
succession alongside absolute methods like radiometric dating. Finally, we will wrap up by 
exploring the applications of the geologic time scale, focusing on how it is used to interpret 
Earth’s history, guide resource exploration, and reconstruct past environments and 
climates. This progression will provide you with both the theoretical understanding and 
practical tools to apply the geologic time scale confidently in geological studies. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to:   

- SLO 3.1 define the concept of the geologic time scale,   

- SLO 3.2 explain the principles used in establishing the geologic time scale,   

- SLO 3.3 identify the major divisions of geologic time including eons, eras, periods, and 
epochs,   

- SLO 3.4 describe relative dating techniques such as stratigraphic principles and fossil 
succession,   

- SLO 3.5 demonstrate how absolute dating techniques, including radiometric methods, are 
applied to determine ages of strata,   

- SLO 3.6 analyze how relative and absolute dating methods are integrated for correlation,   

- SLO 3.7 apply the geologic time scale to interpret Earth’s history and evolutionary 
patterns,   

- SLO 3.8 evaluate the role of the geologic time scale in resource exploration and basin 
development, and   

- SLO 3.9 interpret environmental and climate reconstructions using the geologic time scale. 

 

3.1 Foundations of the Geologic Time Scale 

3.1.1 Concept and development of the geologic time scale 

The geologic time scale is a chronological framework that organizes Earth’s 4.6 billion years 
into divisions based on significant geological and biological events. It provides a 
standardized way for geologists to describe the timing and relationships of rock layers and 
the history of life. The development of the geologic time scale began in the 17th and 18th 
centuries with early observations of rock strata and fossils, and it was refined in the 19 th 
century through the work of pioneers such as William Smith and Charles Lyell. Today, it is 
continually updated using both relative and absolute dating methods.   
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Fill in the blank: The geologic time scale is a chronological framework that organizes Earth’s 
_________ years into divisions.   

 

 

Figure 3.1 Simplified geologic time scale.   

3.1.2 Principles used in establishing the time scale 

The geologic time scale is built upon several principles of stratigraphy, which provide the 
foundation for relative dating. These include the law of superposition (younger layers are 
deposited above older ones), the principle of original horizontality (sediments are initially 
deposited in horizontal layers), and the principle of faunal succession (fossil assemblages 
succeed one another in a predictable order). These principles allow geologists to establish 
the relative ages of rock layers before applying absolute dating techniques.   

 

Fill in the blank: The law of superposition states that younger layers are deposited _____ 
older ones.   

 

 

• Principle of Superposition: In an undeformed sequence of sedimentary rocks, each 
layer is older than the one above it and younger than the one below it. 

• Principle of Original Horizontality: Layers of sediment are generally deposited in a 
horizontal position. If strata are folded or tilted, the deformation must have occurred 
after the rocks were formed. 

• Principle of Lateral Continuity: Sedimentary layers extend outward in all directions 
until they eventually thin out or encounter a barrier. This allows for the correlation of 
separated rock outcrops. 
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• Principle of Cross-Cutting Relationships: Any geologic feature (such as a fault or 
an igneous intrusion) that cuts through another body of rock must be younger than 
the rock it affects. 

• Principle of Inclusions: Fragments of one rock unit that have been enclosed within 
another must be older than the "host" rock. 

• Principle of Faunal Succession: Fossil organisms succeed one another in a definite 
and determinable order; therefore, any time period can be recognized by its fossil 
content. 

Box 3.1 Key stratigraphic principles used in the geologic time scale   

- Law of superposition   

- Principle of original horizontality   

- Principle of lateral continuity   

- Principle of faunal succession   

3.1.3 Major divisions of geologic time (eons, eras, periods, epochs) 

The geologic time scale is divided into hierarchical units. The largest units are eons, which 
are subdivided into eras. Eras are further divided into periods, and periods into epochs. Each 
division reflects major geological or biological events, such as mass extinctions or 
significant evolutionary changes. For example, the Phanerozoic Eon includes the Paleozoic, 
Mesozoic, and Cenozoic Eras, each marked by distinct fossil records and tectonic activity.   

 

Fill in the blank: The Phanerozoic Eon is subdivided into the Paleozoic, __________, and 
Cenozoic Eras.   

 

Unit of 
Time 

Description 
Common 
Examples 

Significant Markers 

Eon 

The largest formal unit of 
geologic time, often 
spanning half a billion years 
or more. 

Phanerozoic, 
Proterozoic, 
Archean 

Major shifts in the planet's 
atmospheric composition 
or the emergence of visible 
life. 
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Unit of 
Time 

Description 
Common 
Examples 

Significant Markers 

Era 

Subdivisions of eons based 
on profound changes in the 
global fossil record. 

Mesozoic (Middle 
Life), Paleozoic, 
Cenozoic 

Mass extinction events and 
the rise of dominant groups 
(e.g., the "Age of Reptiles"). 

Period 

The standard unit of geologic 
time; periods are 
characterized by specific 
rock systems. 

Jurassic, 
Cretaceous, 
Cambrian 

Distinctive assemblages of 
fossils and regional 
stratigraphic sequences. 

Epoch 

Smaller divisions of periods, 
most commonly used to 
detail the Cenozoic Era. 

Holocene, 
Pleistocene, 
Miocene 

Significant but shorter-term 
shifts in climate, such as 
glacial and interglacial 
cycles. 

 

Table 3.1 Hierarchical divisions of the geologic time scale   

 

Pilot questions 3.1 

1. What is the geologic time scale used for?   

2. Name two pioneers who contributed to the development of the geologic time scale.   

3. State the law of superposition.   

4. Which principle explains that sediments are initially deposited in horizontal layers?   

5. List the hierarchical divisions of the geologic time scale in order from largest to smallest. 

 

3.2 Methods of Dating and Correlation 

3.2.1 Relative dating techniques (stratigraphic principles, fossil succession) 

Relative dating refers to methods that determine the chronological order of rock layers 
without assigning specific numerical ages. The key principles include the law of 
superposition (younger layers lie above older ones), the principle of original horizontality 
(sediments are deposited horizontally), and the principle of faunal succession (fossil 
assemblages occur in a predictable sequence). Fossils are especially important in relative 
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dating, as they allow geologists to establish biostratigraphic zones and correlate strata 
across regions.   

 

Fill in the blank: The principle of faunal succession states that fossil assemblages occur in 
a predictable __________.   

 

 

Figure 3.2 Relative dating through fossil succession.   

 

3.2.2 Absolute dating techniques (radiometric methods, isotopic analysis) 

Absolute dating assigns numerical ages to rocks and fossils, often expressed in millions of 
years. The most widely used method is radiometric dating, which measures the decay of 
radioactive isotopes such as uranium, potassium, or carbon. Another approach is isotopic 
analysis, which examines stable isotope ratios to infer environmental conditions and refine 
age estimates. These techniques provide precise ages that complement relative dating, 
allowing geologists to place events within a global time framework.   

 

Fill in the blank: Radiometric dating measures the decay of radioactive _______ to determine 
numerical ages of rocks.   
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Plate 3.2 Laboratory application of radiometric dating.   

 

3.2.3 Integrating relative and absolute dating for correlation 

Correlation becomes most powerful when relative and absolute dating methods are 
combined. Relative dating establishes the sequence of events, while absolute dating 
provides numerical ages. Together, they allow geologists to correlate rock units across 
regions and even continents. For example, fossil succession may indicate that two rock 
layers are of similar age, and radiometric dating can confirm their numerical age. This 
integration ensures accuracy and consistency in constructing the geologic time scale.   

 

Fill in the blank: Relative dating establishes the sequence of events, while absolute dating 
provides _________ ages.   

 

Integrating Relative and Absolute Dating 

While relative dating provides the "when" in relation to other events, absolute dating 
(radiometric) provides the "how long ago" in numerical years. The modern Geologic Time 
Scale is a product of integrating these two approaches to build a high-resolution chronicle 
of Earth’s history. 

The Synthesis Process 
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Geologists rely on the Principle of Faunal Succession and stratigraphic superposition to 
organize layers into a sequence. However, these methods cannot, by themselves, tell us 
exactly how many years ago an event occurred. To bridge this gap, geologists use the 
following integration techniques: 

• Bracketing: Absolute dates are often obtained from igneous rocks (such as volcanic 
ash layers or dikes) found within or between sedimentary sequences. By dating the 
igneous material, geologists can establish a "minimum" and "maximum" age for the 
fossils in the sedimentary layers above and below. 

• Calibration: Radiometric dating is used to "calibrate" the fossil record. Once a 
specific fossil zone is bracketed by precise absolute dates in one location, that data 
can be applied to correlate strata worldwide, even where radiometric material is 
absent. 

• Global Boundary Stratotype Sections and Points (GSSP): These are the 
internationally agreed-upon reference points that define the base of a geologic unit. 
They are selected based on a combination of biostratigraphy (fossils) and high-
precision radiometric dating. 

Why Integration Matters 

Without absolute dating, we would know the sequence of events but not their duration or 
the rate of evolutionary change. Without relative dating, we would have thousands of 
scattered dates without a cohesive story. Together, they allow us to calculate the duration 
of periods (e.g., the length of the Cretaceous) and the speed of extinction events, providing 
a quantitative framework for understanding the history of life on Earth. 

 

Box 3.2 Integration of dating methods in correlation   

- Relative dating: sequence of events   

- Absolute dating: numerical ages   

- Combined approach: regional and global correlation   

 

Pilot questions 3.2 

1. What does relative dating determine about rock layers?   

2. Which principle explains that younger layers lie above older ones?   

3. What is measured in radiometric dating?   

4. How does isotopic analysis contribute to absolute dating?   

5. Why is integrating relative and absolute dating important for correlation? 
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3.3 Applications of the Geologic Time Scale 

3.3.1 Interpreting Earth’s history and evolutionary patterns 

The geologic time scale provides a framework for interpreting Earth’s long history, including 
the evolution of life and major geological events. By placing rock layers and fossil records 
within this chronological system, geologists can trace evolutionary patterns, identify mass 
extinctions, and understand how life has changed through time. For example, the transition 
from the Mesozoic to the Cenozoic Era marks the extinction of dinosaurs and the rise of 
mammals.   

 

Fill in the blank: The transition from the Mesozoic to the Cenozoic Era marks the extinction 
of ________.   

 

 

Figure 3.3 Evolutionary milestones illustrated on the geologic time scale.   

 

3.3.2 Resource exploration and basin development 

The geologic time scale is widely applied in resource exploration, particularly in petroleum 
geology, hydrogeology, and mineral prospecting. By correlating rock units and dating strata, 
geologists can identify reservoirs, aquifers, and ore deposits. In addition, basin 
development studies integrate stratigraphic and tectonic data to understand how 
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sedimentary basins evolved over time, which helps predict where resources are most likely 
to be found.   

 

Fill in the blank: Basin development studies integrate stratigraphic and ________ data to 
understand basin evolution.   

 

Applications of the Geologic Time Scale in Resource Exploration 

Petroleum & Basin Analysis 

• Source Rock Maturation: Geologic time, combined with burial history, determines 
the temperature and pressure conditions required to convert organic matter into 
hydrocarbons. 

• Timing of Events: Exploration requires a "working petroleum system." The geologic 
time scale allows geologists to verify that the timing of source rock maturation, 
migration, and trap formation occurred in the correct sequence to successfully 
capture petroleum. 

• Reservoir Correlation: It helps correlate reservoir-quality rock layers across 
different wells, even when they are separated by large distances, ensuring a 
consistent understanding of the basin architecture. 

Hydrogeology 

• Aquifer Mapping: By identifying specific rock units (stratigraphy), hydrogeologists 
can map the extent, connectivity, and age of aquifers, which is vital for sustainable 
groundwater management and understanding flow dynamics. 

• Recharge History: Understanding the depositional timing of confining layers 
(aquitards) helps determine how long groundwater has been stored and its 
vulnerability to surface contamination. 

Mineral Exploration 

• Metallogenic Provinces: Many ore deposits are associated with specific geological 
events (e.g., magmatism, hydrothermal activity) that occurred during specific 
periods. The time scale helps focus exploration efforts on areas with the correct age 
of host rocks. 

Box 3.3 Applications of the geologic time scale in resource exploration   

 

- Petroleum reservoir identification   

- Groundwater aquifer mapping   

- Mineral prospecting   
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- Basin evolution studies   

 

3.3.3 Environmental and climate reconstructions 

The geologic time scale also plays a key role in environmental and climate reconstructions, 
which involve using stratigraphic and isotopic data to infer past climates and ecological 
conditions. For instance, oxygen isotope ratios in marine sediments can reveal changes in 
global temperatures, while fossil assemblages can indicate shifts in ecosystems. These 
reconstructions help scientists understand long-term climate cycles and provide context 
for present-day environmental changes.   

 

Fill in the blank: Oxygen isotope ratios in marine sediments can reveal changes in global 
_________.   

 

 

Plate 3.3 Marine sediment cores for climate reconstruction.   

 

Pilot questions 3.3 

1. What does the geologic time scale help geologists interpret about Earth’s history?   

2. Which event marks the transition from the Mesozoic to the Cenozoic Era?   
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3. Name two applied fields that use the geologic time scale in resource exploration.   

4. What type of data is integrated with stratigraphy in basin development studies?   

5. How can oxygen isotope ratios in marine sediments be used in climate reconstructions? 

 

Series Summary 

This Series has introduced you to the geologic time scale, the essential framework for 
organizing Earth’s 4.6 billion years of history. Its purpose has been to show how geologists 
use this chronological system to interpret rock sequences, date events, and apply the time 
scale in both academic and applied contexts.   

We began with the foundations of the geologic time scale, examining its concept, 
development, and the principles that underpin it, before identifying the major divisions such 
as eons, eras, periods, and epochs. We then moved on to methods of dating and correlation, 
considering relative techniques like fossil succession alongside absolute approaches such 
as radiometric dating, and how these are integrated for accuracy. Finally, we explored 
applications of the geologic time scale, including interpreting Earth’s history and 
evolutionary patterns, guiding resource exploration and basin development, and 
reconstructing past climates. In line with the Series Learning Outcomes, you should now be 
able to define and explain the geologic time scale, apply dating methods, analyse 
correlations, and evaluate its applications in geological studies and environmental 
reconstructions. 

 

Glossary of Terms 

Absolute dating: A method that assigns numerical ages to rocks or fossils, often using 
radiometric techniques.   

 

Correlation: The process of matching rock layers from different locations to establish their 
equivalence in age or depositional history.   

 

Depositional environments: Natural settings where sediments accumulate, such as rivers, 
lakes, deserts, or marine basins.   

 

Epoch: A subdivision of a geologic period, representing shorter intervals of time.   

 

Era: A subdivision of a geologic eon, marked by major geological or biological events.   

 

Eon: The largest division of geologic time, spanning billions of years.   
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Faunal succession: The principle that fossil assemblages succeed one another in a 
predictable order through time.   

 

Geologic time scale: A chronological framework that organises Earth’s 4.6 billion years into 
divisions based on significant geological and biological events.   

 

Isotopic analysis: A technique that examines stable isotope ratios in rocks to infer 
environmental conditions and refine age estimates.   

 

Law of superposition: The principle that in undisturbed rock layers, younger strata lie above 
older ones.   

 

Original horizontality: The principle that sediments are initially deposited in horizontal 
layers.   

 

Period: A subdivision of a geologic era, lasting tens of millions of years.   

 

Radiometric dating: An absolute dating method that measures the decay of radioactive 
isotopes to determine the numerical age of rocks.   

 

Relative dating: A method that determines the chronological order of rock layers without 
assigning specific numerical ages.   

 

Resource exploration: The application of geological methods, including stratigraphy and the 
geologic time scale, to locate petroleum reservoirs, aquifers, and mineral deposits.   

 

Stratigraphic principles: Foundational rules used to interpret rock layers, including 
superposition, original horizontality, lateral continuity, and faunal succession.   

 

Stratigraphy: The study of rock layers (strata) and their relationships in time and space.   

 

Time divisions: The hierarchical units of the geologic time scale, including eons, eras, 
periods, and epochs. 

 

Concept Check Questions [Series 3] 

Objective Questions 
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1. The geologic time scale organises Earth’s history into divisions based on 
significant  events. (Linked to SLO 3.1)   

2. Which principle states that younger rock layers lie above older ones? (Linked to SLO 3.2)   

3. The Phanerozoic Eon is subdivided into the Paleozoic, Mesozoic, and  Eras. (Linked to SLO 
3.3)   

4. Radiometric dating measures the decay of radioactive . (Linked to SLO 3.5)   

5. Relative dating establishes the sequence of events, while absolute dating provides  ages. 
(Linked to SLO 3.6)   

 

Short-Answer Questions 

1. Define the geologic time scale. (Linked to SLO 3.1)   

2. Explain the principle of faunal succession. (Linked to SLO 3.2)   

3. Identify the hierarchical divisions of geologic time from largest to smallest. (Linked to SLO 
3.3)   

4. Describe one example of a relative dating technique. (Linked to SLO 3.4)   

5. State one application of isotopic analysis in absolute dating. (Linked to SLO 3.5)   

6. How does integrating relative and absolute dating improve correlation? (Linked to SLO 
3.6)   

7. Give one example of how the geologic time scale is used to interpret evolutionary 
patterns. (Linked to SLO 3.7)   

8. Mention one way the geologic time scale supports resource exploration. (Linked to SLO 
3.8)   

9. What type of data from marine sediments can be used to reconstruct past climates? 
(Linked to SLO 3.9)   

 

Long-Answer Questions 

1. Analyse the importance of the geologic time scale in organising Earth’s history. (Linked to 
SLO 3.1, SLO 3.3)   

2. Demonstrate how relative and absolute dating techniques complement one another in 
correlation. (Linked to SLO 3.4, SLO 3.5, SLO 3.6)   

3. Evaluate the applications of the geologic time scale in evolutionary studies, resource 
exploration, and climate reconstructions. (Linked to SLO 3.7, SLO 3.8, SLO 3.9)   
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Answers to Concept Check Questions [Series 3] 

Objective Questions 

1. Geological and biological.   

2. Law of superposition.   

3. Cenozoic.   

4. Isotopes.   

5. Numerical.   

Short-Answer Questions 

1. The geologic time scale is a chronological framework that organises Earth’s 4.6 billion 
years into divisions based on major geological and biological events.   

2. The principle of faunal succession states that fossil assemblages succeed one another in 
a predictable order through time.   

3. Eon → Era → Period → Epoch.   

4. Relative dating example: Using fossil succession to establish the order of rock layers.   

5. Isotopic analysis can be used to refine age estimates and infer past environmental 
conditions.   

6. Integration ensures accuracy by combining sequence information with numerical ages, 
allowing regional and global correlation.   

7. Example: The geologic time scale shows the extinction of dinosaurs at the end of the 
Mesozoic and the rise of mammals in the Cenozoic.   

8. It helps identify petroleum reservoirs and aquifers by correlating rock units and dating 
strata.   

9. Oxygen isotope ratios.   

 

Long-Answer Questions 

1. Analyse the importance of the geologic time scale in organising Earth’s history.   

- Basic response: The geologic time scale provides a structured way to divide Earth’s 4.6 
billion years into meaningful units, helping geologists interpret rock sequences and 
evolutionary events.   

- Value-added response: Beyond organising history, it allows scientists to correlate global 
events, track mass extinctions, and integrate geological and biological data, making it a 
universal framework for Earth sciences.   
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2. Demonstrate how relative and absolute dating techniques complement one another in 
correlation.   

- Basic response: Relative dating establishes the order of events, while absolute dating 
provides numerical ages. Together, they improve accuracy in correlating rock layers.   

- Value-added response: Outstanding learners may highlight how fossil succession can 
suggest equivalence between strata, and radiometric dating can confirm their ages. This 
integration supports global correlations and enhances basin analysis.   

 

3. Evaluate the applications of the geologic time scale in evolutionary studies, resource 
exploration, and climate reconstructions.   

- Basic response: The geologic time scale helps interpret evolutionary patterns, guides 
resource exploration, and reconstructs past climates.   

- Value-added response: Learners may extend this by discussing how basin development 
studies integrate stratigraphy with tectonics, how isotope data reveal long-term climate 
cycles, and how these applications provide context for modern environmental challenges. 

 

Answers to Pilot Questions [Series 3] 

Pilot questions 3.1 

1. Earth’s 4.6 billion years.   

2. William Smith and Charles Lyell.   

3. Younger layers are deposited above older ones.   

4. Principle of original horizontality.   

5. Eon → Era → Period → Epoch.   

 

Pilot questions 3.2 

1. The chronological order of rock layers.   

2. Law of superposition.   

3. Radioactive isotopes.   

4. It refines age estimates and infers past environmental conditions.   

5. It ensures accuracy and consistency in correlating rock units.   

 

Pilot questions 3.3 



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

1. Earth’s history, including evolutionary patterns and geological events.   

2. The extinction of dinosaurs.   

3. Petroleum geology and hydrogeology.   

4. Tectonic data.   

5. Global temperatures. 

 

References and Attributions [Series 3] 

General References   

- Boggs, S. (2012). Principles of Sedimentology and Stratigraphy (5th ed.). Pearson 
Education.   

- Gradstein, F. M., Ogg, J. G., Schmitz, M. D., & Ogg, G. M. (2012). The Geologic Time Scale 
2012. Elsevier.   

- Nichols, G. (2009). Sedimentology and Stratigraphy (2nd ed.). Wiley-Blackwell.   

- Stanley, S. M. (2009). Earth System History (3rd ed.). W. H. Freeman and Company.   

 

Illustrations   

Figure 3.1 Simplified geologic time scale.   

- AI-generated using prompt: “Generate a diagram of the geologic time scale with labelled 
eons, eras, periods, and epochs.”   

- Suggested OER source: “geologic time scale diagram geology OER.”   

 

Box 3.1 Key stratigraphic principles used in the geologic time scale.   

- AI-generated using prompt: “Generate a text box summarising key stratigraphic principles 
used in establishing the geologic time scale.”   

- Suggested OER source: “principles of stratigraphy geology OER.”   

Table 3.1 Hierarchical divisions of the geologic time scale.   

- AI-generated using prompt: “Generate a table showing hierarchical divisions of the 
geologic time scale with examples.”   

- Suggested OER source: “geologic time scale divisions eons eras periods epochs OER.”   

 

Figure 3.2 Relative dating through fossil succession.   
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- AI-generated using prompt: “Generate a diagram showing fossil succession used to 
correlate rock layers in different sections.”   

- Suggested OER source: “relative dating fossil succession stratigraphy diagram OER.”   

 

Plate 3.2 Laboratory application of radiometric dating.   

- AI-generated using prompt: “Generate an image of laboratory equipment used for 
radiometric dating of rocks.”   

- Suggested OER source: “radiometric dating laboratory equipment geology OER.”   

 

Box 3.2 Integration of dating methods in correlation.   

- AI-generated using prompt: “Generate a text box summarising integration of relative and 
absolute dating methods in correlation.”   

- Suggested OER source: “integration of relative and absolute dating correlation geology 
OER.”   

 

Figure 3.3 Evolutionary milestones illustrated on the geologic time scale.   

- AI-generated using prompt: “Generate a diagram showing evolutionary milestones such as 
the rise of mammals and extinction of dinosaurs across the geologic time scale.”   

- Suggested OER source: “geologic time scale evolutionary milestones diagram OER.”   

 

Box 3.3 Applications of the geologic time scale in resource exploration.   

- AI-generated using prompt: “Generate a text box summarising applications of the geologic 
time scale in resource exploration.”   

- Suggested OER source: “applications of geologic time scale petroleum hydrogeology basin 
analysis OER.”   

 

Plate 3.3 Marine sediment cores for climate reconstruction.   

- AI-generated using prompt: “Generate an image of marine sediment cores used to 
reconstruct past climate conditions.”   

- Suggested OER source: “marine sediment cores climate reconstruction geology OER.”   
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Course code: GEY 207 

Course title: Principles of Stratigraphy  

Units: 2 Units  
 

List of Series 

Series 1: Foundations and Classification of Stratigraphy   

Series 2: Principles and Techniques of Stratigraphic Analysis   

Series 3: Geologic Time Scale and Applications   

Series 4: Facies Concept, Walthers Law, and Basin Stratigraphy   

Series 5: Correlation, Facies Mapping, and Stratigraphic Cross-Sections 

 

4.1 Facies and the facies concept   

- 4.1.1 Definition of facies   

- 4.1.2 Types of facies (lithofacies, biofacies, etc.)   

- 4.1.3 Facies models and interpretation   

 

4.2 Walther’s Law of facies succession   

- 4.2.1 Statement and explanation of Walther’s Law   

- 4.2.2 Applications of Walther’s Law in stratigraphy   

- 4.2.3 Limitations and considerations   

 

4.3 Basin stratigraphy and applications   

- 4.3.1 Basin types and their stratigraphic characteristics   

- 4.3.2 Stratigraphic architecture of basins   

- 4.3.3 Applications in resource exploration and environmental reconstruction   
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Introduction 

In the last Series, we examined the geologic time scale and its applications, learning how 
Earth’s vast history is organized and how dating methods are used to correlate rock layers. 
Building on that foundation, this Series introduces you to the facies concept, Walther’s 
Law, and basin stratigraphy, which are central to interpreting depositional environments 
and understanding how sedimentary successions develop. These ideas are crucial for 
linking local observations of rock layers to broader basin-scale processes, making them 
highly relevant to both academic geology and applied fields such as petroleum exploration 
and environmental reconstruction.   

The aim of this Series is to equip you with the knowledge and skills to define facies, explain 
Walther’s Law, and apply basin stratigraphy in geological interpretation and resource 
studies.   

We shall commence this Series by exploring the facies concept, where we will define 
facies, examine different types such as lithofacies and biofacies, and consider how facies 
models are used in interpretation. Next, we will move on to Walther’s Law of Facies 
Succession, discussing its statement, applications, and limitations in stratigraphic 
analysis. Finally, we will wrap up by studying basin stratigraphy, focusing on basin types, 
their stratigraphic architecture, and practical applications in resource exploration and 
environmental reconstruction. This progression will provide you with a clear understanding 
of how facies and basin analysis integrate to explain the dynamic history of sedimentary 
successions. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to:   

- SLO 4.1 define the concept of facies,   

- SLO 4.2 distinguish between different types of facies such as lithofacies and biofacies,   

- SLO 4.3 analyse facies models to interpret depositional environments,   

- SLO 4.4 explain Walther’s Law of facies succession,   

- SLO 4.5 apply Walther’s Law to stratigraphic interpretation,   

- SLO 4.6 evaluate the limitations and considerations of Walther’s Law,   

- SLO 4.7 classify basin types and describe their stratigraphic characteristics,   

- SLO 4.8 analyze the stratigraphic architecture of sedimentary basins, and   

- SLO 4.9 apply basin stratigraphy to resource exploration and environmental 
reconstruction. 
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4.1 Facies and the Facies Concept 

4.1.1 Definition of facies 

The term facies refer to the set of characteristics of a rock unit that reflects its depositional 
environment. These characteristics may include lithology, fossil content, sedimentary 
structures, and color. In simple terms, a facies is a description of a rock body that tells us 
about the conditions under which it was formed. The facies concept is central to 
stratigraphy because it allows geologists to interpret past environments and reconstruct 
the history of sedimentary basins.   

 

Fill in the blank: A facies is a description of a rock body that reflects its ________ 
environment.   

 

 

Figure 4.1 Facies distribution in a depositional environment.   

 

4.1.2 Types of facies (lithofacies, biofacies, etc.) 

Facies can be classified into different types depending on the features being studied. 
Lithofacies are defined by physical and mineralogical characteristics such as grain size, 
composition, and sedimentary structures. Biofacies are identified based on fossil content 
and biological assemblages preserved in the rock. Other specialized facies include 
electrofacies, which are recognized using geophysical well logs, and seismic facies, which 
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are interpreted from seismic reflection data. Each type of facies provides unique insights 
into depositional conditions.   

 

Fill in the blank: Lithofacies are defined by physical and mineralogical characteristics, 
while biofacies are identified by ________ content.   

 

Facies Type Defining Characteristics Examples 

Lithofacies 

Defined by physical and 
petrological characteristics, 
including grain size, mineralogy, 
color, texture, and sedimentary 
structures. 

Cross-bedded quartz sandstone; 
Oolitic limestone; Laminated black 
shale. 

Biofacies 

Defined by fossil content and 
biological assemblages, reflecting 
paleoecological conditions like 
water depth, salinity, or climate. 

Coral reef facies (containing reef-
building corals); Shelly limestone 
facies (rich in brachiopods); 
Palynofacies (assemblages of pollen 
and spores). 

Seismic 
Facies 

Defined by the reflection patterns 
observed in seismic data, such as 
amplitude, frequency, continuity, 
and external geometry. 

Chaotic reflection facies (often 
associated with mass transport 
deposits); Continuous parallel facies 
(indicating uniform, stratified 
deposition). 

Metamorphic 
Facies* 

Defined by specific mineral 
assemblages that form under 
distinct pressure and 
temperature regimes during 
metamorphism. 

Greenschist facies (low-grade 
metamorphism); Amphibolite facies 
(medium-to-high grade). 

 

Table 4.1 Types of facies and their defining characteristics   
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4.1.3 Facies models and interpretation 

A facies model is a conceptual representation of how different facies are distributed within 
a depositional system. These models help geologists predict the lateral and vertical 
relationships between facies. For example, in a deltaic system, facies may range from 
coarse channel sandstones to fine-grained offshore mudstones. By interpreting facies 
models, geologists can reconstruct depositional environments and anticipate the 
distribution of resources such as hydrocarbons or aquifers.   

 

Fill in the blank: A facies model is a conceptual representation of how different facies are 
________ within a depositional system.   

 

Facies Type Primary Defining Characteristics Examples 

Lithofacies 

Defined by physical/chemical 
properties: grain size, composition, 
bedding, and texture. 

Conglomerate, cross-bedded 
sandstone, shale. 

Biofacies 
Defined by fossil content, faunal/floral 
assemblages, and biological markers. 

Reef-forming coral assemblages, 
Globigerina ooze. 

Seismic 
Facies 

Defined by seismic reflection patterns: 
geometry, amplitude, frequency, and 
continuity. 

Chaotic reflection patterns 
(slumps), parallel continuous 
reflections (stratified). 

 

Box 4.1 Examples of depositional facies models   

- Deltaic facies model   

- Fluvial facies model   

- Reef facies model   

- Deep marine facies model   

 

Pilot questions 4.1 

1. What does the term facies describe in geology?   

2. Name two types of facies and their defining characteristics.   
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3. What is a facies model used for?   

4. Give one example of a depositional facies model. 

 

Series Summary 

This Series has focused on the facies concept, Walther’s Law, and basin stratigraphy, all of 
which are fundamental tools for interpreting depositional environments and reconstructing 
sedimentary successions. Its purpose has been to show how these concepts help 
geologists connect local rock observations to broader basin-scale processes, making 
them highly relevant to both academic studies and applied fields such as petroleum 
exploration and environmental reconstruction.   

We began by defining facies and distinguishing between types such as lithofacies and 
biofacies, before considering how facies models are used to interpret depositional 
environments. We then moved on to Walther’s Law of facies succession, examining its 
statement, applications, and limitations in stratigraphic analysis. Finally, we explored 
basin stratigraphy, looking at basin types, their stratigraphic architecture, and practical 
applications in resource exploration and environmental studies. In line with the Series 
Learning Outcomes, you should now be able to define and classify facies, explain and 
apply Walther’s Law, evaluate its limitations, and analyze basin stratigraphy for both 
theoretical interpretation and practical applications. 

 

Glossary of Terms 

Basin stratigraphy: The study of how sedimentary layers are arranged and developed within 
a basin, used to understand basin evolution and locate resources.   

 

Biofacies: A type of facies identified by the fossil content and biological assemblages 
preserved in a rock unit.   

 

Electrofacies: Facies recognised using geophysical well log responses, such as gamma-
ray or resistivity logs.   

 

Facies: The set of observable characteristics of a rock unit, including composition, fossils, 
and structures, that reflects its depositional environment.   

 

Facies model: A conceptual representation showing how different facies are distributed 
within a depositional system, used to predict their relationships.   
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Lithofacies: A type of facies defined by physical and mineralogical features such as grain 
size, composition, and sedimentary structures.   

 

Seismic facies: Facies interpreted from seismic reflection patterns, often used to 
understand subsurface stratigraphy.   

 

Walther’s Law of facies succession: A principle stating that the vertical succession of 
facies reflects the lateral changes in depositional environments, provided there are no 
breaks in sedimentation. 

 

Concept Check Questions [Series 4] 

Objective Questions 

1. Facies are defined as the set of characteristics of a rock unit that reflect its _________ 
environment. (Linked to SLO 4.1)   

2. Which type of facies is identified by fossil content and biological assemblages? (Linked 
to SLO 4.2)   

3. Walther’s Law states that vertical facies successions reflect ________ changes in 
depositional environments. (Linked to SLO 4.4)   

4. Which type of facies is recognized using seismic reflection patterns? (Linked to SLO 
4.2)   

5. Basin stratigraphy is primarily concerned with the arrangement of _______ layers within a 
basin. (Linked to SLO 4.7)   

 

Short-Answer Questions 

1. Define facies in geology. (Linked to SLO 4.1)   

2. Distinguish between lithofacies and biofacies. (Linked to SLO 4.2)   

3. Explain the purpose of facies models in stratigraphic interpretation. (Linked to SLO 4.3)   

4. State Walther’s Law of facies succession. (Linked to SLO 4.4)   

5. Give one practical application of Walther’s Law in stratigraphy. (Linked to SLO 4.5)   

6. Identify one limitation of Walther’s Law. (Linked to SLO 4.6)   

7. Classify two types of sedimentary basins and describe their stratigraphic 
characteristics. (Linked to SLO 4.7)   

8. How does basin stratigraphy contribute to resource exploration? (Linked to SLO 4.9)   
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Long-Answer Questions 

1. Analyze the importance of facies models in reconstructing depositional environments. 
(Linked to SLO 4.3)   

2. Demonstrate how Walther’s Law can be applied in stratigraphic correlation, and discuss 
its limitations. (Linked to SLO 4.5, SLO 4.6)   

3. Evaluate the role of basin stratigraphy in geological interpretation and applied studies 
such as petroleum exploration and environmental reconstruction. (Linked to SLO 4.7, SLO 
4.8, SLO 4.9)   

 

 

Answers to Concept Check Questions [Series 4] 

Objective Questions 

1. Depositional.   

2. Biofacies.   

3. Lateral.   

4. Seismic facies.   

5. Sedimentary.   

 

Short-Answer Questions 

1. Facies describe the characteristics of a rock unit that reflect its depositional 
environment.   

2. Lithofacies are defined by physical and mineralogical features such as grain size and 
composition, while biofacies are identified by fossil content and biological assemblages.   

3. Facies models provide a conceptual framework to predict the lateral and vertical 
distribution of facies within a depositional system.   

4. Walther’s Law states that the vertical succession of facies reflects the lateral changes in 
depositional environments, provided there are no breaks in sedimentation.   

5. Walther’s Law can be applied to correlate rock layers across regions by linking vertical 
sequences to lateral depositional changes.   

6. One limitation is that it only applies where sedimentation is continuous, without 
unconformities.   
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7. Rift basins often show coarse-grained deposits near fault margins, while foreland basins 
contain thick successions of fine-grained sediments derived from adjacent mountain 
belts.   

8. Basin stratigraphy helps identify petroleum reservoirs, aquifers, and mineral deposits by 
analyzing sedimentary architecture.   

 

Long-Answer Questions 

1. Analyze the importance of facies models in reconstructing depositional environments.   

- Basic response: Facies models are important because they show how different facies are 
distributed in a depositional system, allowing geologists to reconstruct past 
environments.   

- Value-added response: Beyond reconstruction, facies models also help predict resource 
distribution, guide exploration strategies, and integrate sedimentological data with basin 
analysis for more comprehensive geological interpretations.   

 

2. Demonstrate how Walther’s Law can be applied in stratigraphic correlation, and discuss 
its limitations.   

- Basic response: Walther’s Law is applied by linking vertical facies successions to lateral 
depositional changes, helping geologists correlate strata across regions. Its limitation is 
that it only works where sedimentation is continuous.   

- Value-added response: Advanced learners may note that Walther’s Law is particularly 
useful in deltaic and coastal systems, but its application must consider tectonic activity, 
erosion, and unconformities, which can disrupt facies successions.   

 

3. Evaluate the role of basin stratigraphy in geological interpretation and applied studies 
such as petroleum exploration and environmental reconstruction.   

- Basic response: Basin stratigraphy is essential for understanding how sedimentary layers 
are arranged, which aids in geological interpretation and resource exploration.   

- Value-added response: Outstanding learners may highlight that basin stratigraphy not 
only supports petroleum exploration but also informs groundwater studies, environmental 
reconstructions, and hazard assessments. It integrates tectonic, sedimentological, and 
stratigraphic data to provide a holistic view of basin evolution. 

 

Answers to Pilot Questions [Series 4] 

Pilot questions 4.1 
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1. A facies describes the characteristics of a rock unit that reflect its depositional 
environment.   

2. Lithofacies are defined by physical and mineralogical features, while biofacies are 
identified by fossil content.   

3. A facies model is used to predict the distribution and relationships of facies within a 
depositional system.   

4. Examples include deltaic, fluvial, reef, and deep marine facies models.   

 

Pilot questions 4.2 

1. Walther’s Law states that vertical facies successions reflect lateral changes in 
depositional environments, provided there are no breaks in sedimentation.   

2. It is applied in stratigraphy to correlate rock layers by linking vertical sequences to 
lateral depositional changes.   

3. One limitation is that it only applies where sedimentation is continuous, without 
unconformities.   

4. An example of application is in deltaic systems, where vertical facies successions mirror 
lateral shifts in depositional environments.   

 

Pilot questions 4.3 

1. Basin stratigraphy examines how sedimentary layers are arranged and developed within 
a basin.   

2. Rift basins and foreland basins are two types, each with distinct stratigraphic 
characteristics.   

3. Basin stratigraphy helps identify petroleum reservoirs, aquifers, and mineral deposits.   

4. It also supports environmental reconstruction by revealing past depositional and 
climatic conditions. 
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Illustrations   

Figure 4.1 Facies distribution in a depositional environment.   

- AI-generated using prompt: “Generate a diagram showing facies types across a coastal 
depositional environment including beach, lagoon, and reef.”   

- Suggested OER source: “facies distribution depositional environment diagram geology 
OER.”   

 

Table 4.1 Types of facies and their defining characteristics.   

- AI-generated using prompt: “Generate a table showing types of facies with their defining 
characteristics and examples.”   

- Suggested OER source: “types of facies lithofacies biofacies seismic facies geology 
OER.”   

 

Box 4.1 Examples of depositional facies models.   

- AI-generated using prompt: “Generate a text box summarising examples of depositional 
facies models such as deltaic, fluvial, reef, and deep marine.”   

- Suggested OER source: “depositional facies models geology OER.”   

 

Figure 4.2 Walther’s Law of facies succession illustrated.   

- AI-generated using prompt: “Generate a diagram showing vertical facies succession 
reflecting lateral changes in depositional environments.”   

- Suggested OER source: “Walther’s Law facies succession diagram geology OER.”   

 

Box 4.2 Applications of Walther’s Law in stratigraphy.   

- AI-generated using prompt: “Generate a text box summarising applications of Walther’s 
Law in stratigraphy.”   

- Suggested OER source: “applications of Walther’s Law stratigraphy geology OER.”   

 

Figure 4.3 Basin types and stratigraphic architecture.   

- AI-generated using prompt: “Generate a diagram showing different basin types and their 
stratigraphic architecture.”   

- Suggested OER source: “basin types stratigraphic architecture geology OER.”   
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Box 4.3 Applications of basin stratigraphy in resource exploration.   

- AI-generated using prompt: “Generate a text box summarising applications of basin 
stratigraphy in petroleum exploration and environmental reconstruction.”   

- Suggested OER source: “basin stratigraphy petroleum exploration environmental 
reconstruction OER.”   
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