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ARC 206: Science in Archaeology (2 Units C: LH 30) 

Course Code: ARC 206 

Course Title: Science in Archaeology 

Course Unit: 2 Units C 

 

Series 1: Contributions Of The Physical And Life Sciences To Archaeology 

Series 2: Site Prospection, Scientific Handling, And Data Analysis 

Series 3: Dating Methods, Interpretation, And Stratigraphy 

Series 4: Ecology, Systems Theory, And Laboratory Analysis 

Series 5: Foundations Of Geoarchaeology, Zooarchaeology, Archaeogenetics, And 

Archaeometry 

 

Series 1 Contributions Of The Physical And Life Sciences To Archaeology 

• Part 1.1 The role of the physical sciences in archaeology 

o 1.1.1 Physics and chemistry in archaeological analysis 

o 1.1.2 Applications of geology and geography 

• Part 1.2 The role of the life sciences in archaeology 

o 1.2.1 Biology and ecology in preservation studies 

o 1.2.2 Microorganisms and macroorganisms in archaeological contexts 

• Part 1.3 Integrating science into archaeological interpretation 

o 1.3.1 Case studies of scientific contributions 

o 1.3.2 Limitations and challenges of scientific approaches 

 



 

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

Introduction 

Archaeology is often thought of as the study of artefacts and ancient sites, yet it is deeply 

enriched by the contributions of the physical and life sciences. Physics, chemistry, biology, and 

ecology provide tools and insights that help archaeologists analyse materials, understand 

preservation, and reconstruct past environments. Without these sciences, many archaeological 

discoveries would remain unexplained or misinterpreted. 

The aim of this Series is to introduce you to the significance of the physical and life sciences in 

archaeology, showing how they support the identification, preservation, and interpretation of 

archaeological resources. 

We shall commence this Series by examining the role of the physical sciences, focusing on how 

physics, chemistry, geology, and geography contribute to archaeological analysis. Next, we will 

explore the role of the life sciences, considering how biology and ecology help explain 

preservation and how organisms affect archaeological remains. Finally, we will conclude by 

integrating these scientific perspectives into archaeological interpretation, using case studies and 

discussing the challenges of applying science in archaeology. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 1.1 explain the contributions of physics and chemistry to archaeological analysis, 

• SLO 1.2 describe the applications of geology and geography in archaeology, 

• SLO 1.3 analyse the role of biology and ecology in the preservation of archaeological 

remains, 

• SLO 1.4 evaluate how microorganisms and macroorganisms affect archaeological 

contexts, 

• SLO 1.5 assess case studies that demonstrate the integration of science into archaeology, 

and 

• SLO 1.6 discuss the limitations and challenges of scientific approaches in archaeology. 
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1.1 The Role Of The Physical Sciences In Archaeology 

1.1.1 Physics and chemistry in archaeological analysis 

Physics is the branch of science concerned with matter, energy, and their interactions. In 

archaeology, physics contributes through techniques such as radiography, magnetometry, and 

ground-penetrating radar, which help detect buried structures without excavation. Chemistry is 

the study of substances, their properties, and reactions. Archaeologists use chemistry to analyse 

artefact composition, identify pigments, and study soil chemistry to detect human activity. 

These sciences allow archaeologists to investigate materials at a microscopic level, revealing 

information about technology, trade, and cultural practices. For example, chemical residue 

analysis can identify ancient food remains, while physics-based dating methods such as 

radiocarbon dating provide chronological frameworks. 

 

Diagram showing applications of physics and chemistry in archaeology (e.g., radiography, 

residue analysis, radiocarbon dating). 

Figure 1.1 Physics and chemistry in archaeological analysis 
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Fill in the blank: Radiocarbon dating is a physics-based method used to establish ______ 

frameworks in archaeology. 

 

1.1.2 Applications of geology and geography 

Geology is the study of the Earth, its materials, and processes. In archaeology, geology helps 

identify raw materials used for tools, such as stone types, and explains site formation processes. 

Soil analysis can reveal whether deposits are natural or cultural. Geography is the study of 

places and spatial relationships. Archaeologists use geography to understand settlement patterns, 

resource distribution, and environmental influences on human activity. 

Together, geology and geography provide context for archaeological finds. Geology explains the 

origin of materials, while geography situates human activity within landscapes. For example, 

geological sourcing can trace obsidian artefacts to their volcanic origins, and geographical 

mapping can show how rivers influenced settlement locations. 

 

Plate showing archaeologists using geological and geographical methods to study landscapes and 

artefacts. 

Plate 1.2 Applications of geology and geography in archaeology 
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Fill in the blank: Geographical mapping can show how ______ influenced settlement locations in 

the past. 

Pilot questions 1.1 

1. What is physics in archaeology concerned with? 

2. Mention one application of chemistry in archaeology. 

3. Why is radiocarbon dating important? 

4. How does geology contribute to archaeology? 

5. What does geography help archaeologists understand? 

 

1.2 The Role Of The Life Sciences In Archaeology 

1.2.1 Biology and ecology in preservation studies 

Biology is the study of living organisms, while ecology examines how organisms interact with 

each other and their environment. In archaeology, these sciences help explain how organic 

remains such as bones, wood, and plant fibres survive or decay over time. For example, bones 

buried in acidic soils may dissolve quickly, while those in dry caves may remain intact for 

thousands of years. 

Ecological factors such as temperature, moisture, and soil composition influence preservation. 

Archaeologists must therefore consider biological and ecological conditions when interpreting 

finds. This knowledge helps them distinguish between natural decay and human activity. 
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Diagram showing how biological and ecological factors affect preservation of bones and plant 

remains. 

Figure 1.3 Biology and ecology in preservation studies 

 

Fill in the blank: Bones buried in acidic soils may ______ quickly, while those in dry caves may 

remain intact. 

 

1.2.2 Microorganisms and macroorganisms in archaeological contexts 

Microorganisms are tiny living organisms such as bacteria and fungi, while macroorganisms 

are larger organisms such as insects, rodents, and plants. Both play significant roles in the 

preservation or destruction of archaeological remains. Microorganisms can break down organic 

materials, causing wood, textiles, and food remains to decay. Macroorganisms may burrow into 

sites, disturb layers, or consume artefacts. 

Archaeologists study these organisms to understand site formation processes and preservation 

challenges. For example, fungal growth on pottery may indicate burial conditions, while rodent 
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burrows can explain disturbances in stratigraphy. Recognising these influences allows 

archaeologists to interpret sites more accurately. 

 

Plate showing examples of microorganisms and macroorganisms affecting archaeological 

remains (fungal growth, insect damage, rodent burrows). 

Plate 1.4 Microorganisms and macroorganisms in archaeological contexts 

 

 Fill in the blank: Microorganisms such as bacteria and fungi can break down ______ materials, 

causing them to decay. 

Pilot questions 1.2 

1. What is biology concerned with in archaeology? 

2. How does ecology influence preservation of remains? 

3. Mention one condition that helps bones survive for thousands of years. 

4. What are microorganisms, and how do they affect archaeological remains? 

5. Give one example of how macroorganisms disturb archaeological sites. 

 



 

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

1.3 Integrating Science Into Archaeological Interpretation 

1.3.1 Case studies of scientific contributions 

Scientific methods have transformed archaeology by providing new ways of analysing and 

interpreting evidence. For example, archaeometry, which applies physical and chemical 

techniques to artefacts, has revealed the composition of pottery and metals, helping 

archaeologists trace trade networks. Similarly, zooarchaeology, the study of animal remains, has 

shed light on diet, domestication, and environmental adaptation. 

Case studies demonstrate how science enriches archaeological interpretation. For instance, 

isotopic analysis of human bones can reveal migration patterns, while pollen analysis provides 

insights into ancient vegetation and climate. These examples show that science does not replace 

archaeology but strengthens it by adding precision and depth. 

 

Diagram showing examples of scientific contributions to archaeology (pottery analysis, isotopic 

studies, pollen analysis). 

Figure 1.5 Case studies of scientific contributions to archaeology 
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Fill in the blank: Isotopic analysis of human bones can reveal ancient ______ patterns. 

1.3.2 Limitations and challenges of scientific approaches 

While science has greatly advanced archaeology, it also presents challenges. Limitations include 

the cost of laboratory analysis, the need for specialised training, and the risk of damaging fragile 

artefacts during testing. Some techniques, such as radiocarbon dating, require careful calibration 

and may produce results that need cautious interpretation. 

Another challenge is the danger of over-reliance on scientific data without considering cultural 

and historical contexts. Archaeology is not only about measurements but also about human 

stories. Therefore, scientific approaches must be balanced with traditional archaeological 

methods to ensure holistic interpretation. 

Box 1.6 Limitations and challenges of scientific approaches in archaeology  

Challenge The Practical Limitation Impact on Research 

Cost 

High fees for lab processing 

(e.g., AMS dating) and 

expensive specialized 

equipment. 

Economic Barrier: Smaller projects or 

researchers in developing nations may lack 

the budget to access cutting-edge 

technology. 

Training 

Requires archaeologists to have 

advanced knowledge in 

chemistry, physics, or biology. 

Skill Gap: Creates a dependency on outside 

specialists, potentially leading to a 

disconnect between the "lab results" and the 

"field reality." 
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Challenge The Practical Limitation Impact on Research 

Calibration 

Scientific dates (like $^{14}C$) 

must be corrected against 

known curves to be accurate. 

Interpretive Risk: If calibration curves are 

not refined for specific regions, it can lead to 

chronological errors of decades or even 

centuries. 

Cultural 

Context 

Science can be "reductionist," 

treating sacred remains as mere 

biological samples. 

Ethical Friction: May overlook the spiritual 

or social importance of a site, leading to 

tension with Indigenous or descendant 

communities. 

 

Fill in the blank: Radiocarbon dating requires careful ______ to ensure accurate results. 

Pilot questions 1.3 

1. What is archaeometry, and how does it contribute to archaeology? 

2. Mention one example of how zooarchaeology supports archaeological interpretation. 

3. What can pollen analysis reveal about past environments? 

4. List two limitations of scientific approaches in archaeology. 

5. Why must scientific methods be balanced with cultural and historical contexts? 

 

Series Summary 

This Series highlighted the importance of the physical and life sciences in archaeology, showing 

how they provide essential tools and perspectives for studying past human activity. Its purpose 
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was to demonstrate how disciplines such as physics, chemistry, geology, biology, and ecology 

contribute to the identification, preservation, and interpretation of archaeological resources. 

We began by exploring the role of the physical sciences, focusing on applications of physics, 

chemistry, geology, and geography in archaeological analysis. Then we examined the role of the 

life sciences, considering how biology and ecology influence preservation and how 

microorganisms and macroorganisms affect archaeological contexts. Finally, we integrated these 

scientific perspectives into archaeological interpretation, using case studies to illustrate 

contributions and discussing the limitations and challenges of scientific approaches. By 

completing this Series, you should now be able to explain how physical sciences support 

archaeological analysis, describe the role of life sciences in preservation, evaluate the impact of 

organisms on remains, and assess both the contributions and limitations of science in 

archaeology, as outlined in the Series Learning Outcomes. 

 

Glossary Of Terms 

• Archaeometry: The application of physical and chemical techniques to analyse 

archaeological materials. 

• Biology: The study of living organisms, applied in archaeology to understand 

preservation of organic remains. 

• Chemistry: The study of substances and their properties, used in archaeology to analyse 

artefacts and soils. 

• Ecology: The study of interactions between organisms and their environment, relevant to 

preservation studies. 

• Geography: The study of places and spatial relationships, used in archaeology to 

understand settlement patterns. 

• Geology: The study of Earth’s materials and processes, applied to sourcing raw materials 

and site formation. 



 

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

• Microorganisms: Tiny organisms such as bacteria and fungi that can break down organic 

archaeological remains. 

• Macroorganisms: Larger organisms such as insects, rodents, and plants that disturb or 

consume archaeological deposits. 

• Physics: The study of matter and energy, used in archaeology for techniques such as 

radiography and dating. 

• Stratigraphy: The study of layered deposits, important for understanding site formation 

and chronology. 

• Zooarchaeology: The study of animal remains in archaeology, used to reconstruct diet 

and environment. 
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Concept Check Questions 1 

Objective questions 

1. Radiocarbon dating is a physics-based method used to establish ______ frameworks. 

(Linked to SLO 1.1) 

2. Geology helps archaeologists identify raw materials used for ______. (Linked to SLO 

1.2) 

3. Bones buried in acidic soils may ______ quickly. (Linked to SLO 1.3) 

4. Microorganisms such as fungi can break down ______ materials. (Linked to SLO 1.4) 

5. The Harris Matrix was developed in 1973 by Dr. Edward ______. (Not applicable here, 

but included for cross-reference consistency) 

Short-answer questions 

6. Mention two applications of chemistry in archaeology. (Linked to SLO 1.1) 

7. How does geography contribute to archaeology? (Linked to SLO 1.2) 

8. What ecological factors influence preservation of remains? (Linked to SLO 1.3) 

9. Give one example of how macroorganisms disturb archaeological sites. (Linked to SLO 

1.4) 

10. What is archaeometry, and how does it support archaeological interpretation? (Linked to 

SLO 1.5) 

Long-answer questions 

11. Explain how physics and chemistry contribute to archaeological analysis. (Linked to SLO 

1.1) 

12. Analyse the role of biology and ecology in preservation of archaeological remains. 

(Linked to SLO 1.3) 

13. Evaluate the impact of microorganisms and macroorganisms on archaeological contexts. 

(Linked to SLO 1.4) 
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14. Discuss the limitations and challenges of scientific approaches in archaeology. (Linked to 

SLO 1.6) 

Answers To Concept Check Questions 1 

Objective questions 

1. Chronological 

2. Tools 

3. Dissolve 

4. Organic 

5. Harris (cross-reference, not Series 1 content) 

Short-answer questions 

6. Residue analysis and pigment identification. 

7. It helps explain settlement patterns and environmental influences. 

8. Temperature, moisture, and soil composition. 

9. Rodent burrows disturbing stratigraphy. 

10. Archaeometry applies scientific techniques to artefacts, revealing composition and trade 

networks. 

Long-answer questions 

11. Basic response: Physics provides dating and detection methods, chemistry analyses 

artefact composition.   Value-added response: Together they reveal technological 

practices, trade, and cultural behaviours. 

12. Basic response: Biology and ecology explain survival or decay of remains.   

Value-added response: They also help distinguish natural decay from human activity, 

improving interpretation. 
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13. Basic response: Microorganisms cause decay, macroorganisms disturb deposits.   

Value-added response: Studying them clarifies site formation processes and 

preservation challenges. 

14. Basic response: Limitations include cost, training, and calibration issues.   

Value-added response: Over-reliance on science without cultural context can distort 

interpretation, so balance is essential. 

Answers To Pilot Questions 1 

Part 1.1 

1. Matter, energy, and their interactions. 

2. Residue analysis. 

3. It provides chronological frameworks. 

4. Identifying raw materials and site formation. 

5. Settlement patterns and environmental influences. 

Part 1.2 

1. The study of living organisms. 

2. Ecology influences preservation through environmental conditions. 

3. Dry caves. 

4. Tiny organisms such as bacteria and fungi. 

5. Rodent burrows. 

Part 1.3 

1. The application of physical and chemical techniques to artefacts. 

2. Zooarchaeology reveals diet and domestication. 

3. Ancient vegetation and climate. 

4. Cost and need for specialised training. 
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5. To ensure holistic interpretation of human activity. 
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ARC206 Series 2 Site Prospection, Scientific Handling, And Data Analysis 

• Part 2.1 Site prospection techniques 

o 2.1.1 Non-intrusive methods of prospection 

o 2.1.2 Intrusive methods of prospection 

• Part 2.2 Scientific handling of archaeological data 

o 2.2.1 Collection and preservation of samples 

o 2.2.2 Ethical considerations in handling data 

• Part 2.3 Data analysis in archaeology 

o 2.3.1 Quantitative and qualitative approaches 

o 2.3.2 Interpretation and presentation of results 

 

Introduction 

Archaeological discoveries do not happen by chance; they are the result of careful planning, 

prospection, and scientific handling of evidence. Site prospection allows archaeologists to locate 

potential sites, while scientific handling ensures that materials are collected and preserved 

responsibly. Data analysis then transforms raw information into meaningful interpretations of 

past human activity. 

The aim of this Series is to equip you with knowledge of site prospection methods, the principles 

of scientific handling, and the approaches used in analysing archaeological data. 

We shall commence this Series by examining site prospection techniques, focusing on both 

non-intrusive and intrusive methods. Next, we will explore the scientific handling of 

archaeological data, considering how samples are collected, preserved, and managed ethically. 

Finally, we will conclude with data analysis, where we will discuss quantitative and qualitative 

approaches and how results are interpreted and presented. 

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

• SLO 2.1 describe non-intrusive methods of site prospection, 

• SLO 2.2 explain intrusive methods of site prospection, 

• SLO 2.3 demonstrate how to collect and preserve archaeological samples, 

• SLO 2.4 evaluate ethical considerations in handling archaeological data, 

• SLO 2.5 apply quantitative and qualitative approaches to data analysis, and 

• SLO 2.6 interpret and present archaeological results effectively. 

 

2.1 Site Prospection Techniques 

2.1.1 Non-intrusive methods of prospection 

Non-intrusive methods are techniques used to locate and study archaeological sites without 

disturbing the ground. These include field walking, where archaeologists systematically survey 

the surface for artefacts, and aerial photography, which reveals crop marks and soil differences 

that indicate buried features. Other methods include geophysical surveys, such as magnetometry 

and ground-penetrating radar, which detect subsurface structures. 

Non-intrusive methods are valuable because they preserve the integrity of sites while providing 

important information about their extent and potential significance. They are often used as the 

first step before excavation. 
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Diagram showing examples of non-intrusive prospection methods (field walking, aerial 

photography, geophysical survey). 

Figure 2.1 Non-intrusive methods of site prospection 

 

Fill in the blank: Non-intrusive methods are valuable because they preserve the ______ of sites 

while providing information. 

 

2.1.2 Intrusive methods of prospection 

Intrusive methods involve disturbing the ground to obtain direct evidence of archaeological 

deposits. These include test pits, which are small exploratory excavations, and trial trenches, 

which expose stratigraphy and features across a site. Core sampling is another technique, where 

soil samples are extracted to study deposits without full excavation. 

Intrusive methods provide more detailed information than non-intrusive techniques, but they 

must be used carefully to avoid unnecessary damage. They are often employed after 

non-intrusive surveys suggest the presence of significant remains. 
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Plate showing archaeologists conducting intrusive prospection methods (test pits, trial trenches, 

core sampling). 

Plate 2.2 Intrusive methods of site prospection 

 

Fill in the blank: Intrusive methods provide more detailed information but must be used carefully 

to avoid unnecessary ______. 

Pilot questions 2.1 

1. What are non-intrusive methods of prospection? 

2. Mention two examples of non-intrusive techniques. 

3. Why are non-intrusive methods valuable in archaeology? 
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4. What are intrusive methods of prospection? 

5. Give one example of an intrusive technique used in archaeology. 

 

2.2 Scientific Handling Of Archaeological Data 

2.2.1 Collection and preservation of samples 

Collection refers to the careful gathering of artefacts, ecofacts, and samples during excavation or 

survey. Archaeologists must ensure that each item is properly labelled, recorded, and stored to 

maintain its context. Preservation involves protecting these materials from deterioration, using 

methods such as controlled storage environments, chemical treatments, or digital documentation. 

Proper handling ensures that samples remain useful for future analysis. For example, organic 

remains may require refrigeration, while fragile artefacts such as pottery fragments must be 

cushioned and stored in acid-free materials. 

 

Diagram showing collection and preservation steps (labelling, recording, storage, preservation 

methods). 

Figure 2.3 Collection and preservation of archaeological samples 
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Fill in the blank: Organic remains may require ______ to prevent deterioration during storage. 

 

2.2.2 Ethical considerations in handling data 

Ethics in archaeology refers to the principles guiding responsible behaviour in the collection, 

preservation, and use of data. Ethical considerations include respecting cultural heritage, 

avoiding unnecessary destruction of sites, and ensuring transparency in reporting. Archaeologists 

must also consider the rights of local communities and stakeholders when handling sensitive 

materials. 

For example, human remains require respectful treatment, and artefacts should not be removed 

from their country of origin without proper authorisation. Ethical handling ensures that 

archaeology contributes positively to knowledge while protecting cultural values. 

Box 2.4 Ethical principles in archaeological data handling  

Ethical 

Principle 
Core Requirement Impact on Data Management 

Respect 

Treating data related to 

human remains and sacred 

sites with cultural sensitivity. 

Privacy & Dignity: Restricting the public 

circulation of sensitive images (e.g., burial 

photos) out of respect for descendant 

communities. 

Transparency 

Clearly documenting how 

data was collected, stored, and 

who has the right to access it. 

Scientific Integrity: Ensuring that "raw 

data" is available for peer review while 

maintaining clear metadata regarding its 

provenance. 
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Ethical 

Principle 
Core Requirement Impact on Data Management 

Community 

Involvement 

Engaging descendant groups 

in decisions about how their 

data is used and shared. 

Co-Stewardship: Moving toward 

"Indigenous Data Sovereignty," where 

communities have a say in the digital life 

of their ancestors' heritage. 

 

Fill in the blank: Human remains require ______ treatment when collected and preserved in 

archaeology. 

Pilot questions 2.2 

1. What does collection of samples involve in archaeology? 

2. Mention one method used to preserve fragile artefacts. 

3. Why is proper handling of samples important? 

4. What does ethics in archaeology refer to? 

5. Give one example of an ethical consideration in handling archaeological data. 

 

2.3 Data Analysis In Archaeology 

2.3.1 Quantitative and qualitative approaches 

Quantitative analysis refers to the use of numerical data to study archaeological finds. 

Examples include measuring artefact dimensions, counting frequencies of pottery types, or using 

statistical methods to identify patterns. Qualitative analysis focuses on descriptive and 

interpretive aspects, such as examining stylistic features of artefacts, understanding cultural 

symbolism, or reconstructing social practices. 
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Both approaches complement each other. Quantitative methods provide measurable evidence, 

while qualitative methods add cultural meaning. For instance, counting animal bones can show 

dietary patterns, while qualitative study of cut marks reveals butchery practices. 

Diagram comparing quantitative and qualitative approaches in archaeology. Figure 2.5 

Quantitative and qualitative approaches in archaeology 

 

Fill in the blank: Quantitative analysis provides measurable evidence, while qualitative analysis 

adds cultural ______. 

 

2.3.2 Interpretation and presentation of results 

Interpretation in archaeology involves making sense of analysed data to reconstruct past human 

behaviour. This may include identifying settlement patterns, trade networks, or social structures. 

Presentation of results refers to how findings are communicated, such as through reports, 

publications, exhibitions, or digital platforms. 

Effective interpretation requires linking data to broader archaeological questions, while 

presentation ensures that knowledge is shared with both academic audiences and the public. For 
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example, statistical charts may be used in reports, while reconstructed artefacts may be displayed 

in museums. 

 

Plate showing archaeologists presenting results through reports, charts, and museum displays. 

Plate 2.6 Interpretation and presentation of archaeological results 

 

Fill in the blank: Effective interpretation requires linking data to broader archaeological ______. 

Pilot questions 2.3 

1. What is quantitative analysis in archaeology? 

2. Mention one example of qualitative analysis. 

3. Why are quantitative and qualitative approaches complementary? 

4. What does interpretation in archaeology involve? 

5. Give one way archaeological results can be presented. 
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Series Summary 

This Series focused on the processes that guide archaeologists in locating, handling, and 

analysing evidence. Its purpose was to show how site prospection, scientific handling, and data 

analysis work together to ensure that archaeological investigations are systematic, reliable, and 

ethically conducted. 

We began by examining site prospection techniques, distinguishing between non-intrusive 

methods such as field walking and geophysical surveys, and intrusive methods such as test pits 

and trial trenches. Then we explored the scientific handling of archaeological data, considering 

both the collection and preservation of samples and the ethical principles that guide responsible 

practice. Finally, we discussed data analysis, looking at quantitative and qualitative approaches 

and how results are interpreted and presented. By completing this Series, you should now be able 

to describe prospection methods, demonstrate proper handling of samples, evaluate ethical 

considerations, apply analytical approaches, and interpret and present archaeological findings, as 

outlined in the Series Learning Outcomes. 

 

Glossary Of Terms 

• Collection: The careful gathering of artefacts, ecofacts, and samples during excavation or 

survey. 

• Core sampling: A technique where soil samples are extracted to study deposits without 

full excavation. 

• Ethics: Principles guiding responsible behaviour in archaeology, including respect for 

heritage and transparency. 

• Field walking: A non-intrusive method where archaeologists survey the surface for 

artefacts. 

• Geophysical survey: A non-intrusive method using instruments such as magnetometers 

or ground-penetrating radar to detect subsurface features. 
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• Intrusive methods: Prospection techniques that involve disturbing the ground, such as 

test pits and trial trenches. 

• Non-intrusive methods: Prospection techniques that do not disturb the ground, such as 

aerial photography and geophysical surveys. 

• Preservation: Protecting archaeological materials from deterioration through controlled 

storage or treatments. 

• Quantitative analysis: The use of numerical data to study archaeological finds. 

• Qualitative analysis: The descriptive and interpretive study of artefacts and cultural 

practices. 

 

Concept Check Questions 2 

Objective questions 

1. Field walking is an example of a ______ method of prospection. (Linked to SLO 2.1) 

2. Test pits are classified as ______ methods of prospection. (Linked to SLO 2.2) 

3. Organic remains may require ______ to prevent deterioration. (Linked to SLO 2.3) 

4. Ethics in archaeology refers to principles guiding ______ behaviour. (Linked to SLO 2.4) 

5. Quantitative analysis uses ______ data to study archaeological finds. (Linked to SLO 2.5) 

Short-answer questions 

6. Mention two examples of non-intrusive prospection methods. (Linked to SLO 2.1) 

7. Give one example of an intrusive prospection technique. (Linked to SLO 2.2) 

8. Why is proper handling of samples important in archaeology? (Linked to SLO 2.3) 

9. Mention one ethical consideration in handling archaeological data. (Linked to SLO 2.4) 

10. What does interpretation in archaeology involve? (Linked to SLO 2.6) 

Long-answer questions 
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11. Explain the difference between non-intrusive and intrusive prospection methods. (Linked 

to SLO 2.1, SLO 2.2) 

12. Analyse the importance of ethical considerations in archaeological data handling. (Linked 

to SLO 2.4) 

13. Evaluate how quantitative and qualitative approaches complement each other in 

archaeological analysis. (Linked to SLO 2.5) 

14. Discuss how interpretation and presentation of results contribute to archaeological 

knowledge. (Linked to SLO 2.6) 

Answers To Concept Check Questions 2 

Objective questions 

1. Non-intrusive 

2. Intrusive 

3. Refrigeration 

4. Responsible 

5. Numerical 

Short-answer questions 

6. Field walking and aerial photography. 

7. Trial trenches. 

8. It ensures samples remain useful for future analysis. 

9. Respectful treatment of human remains. 

10. Making sense of analysed data to reconstruct past human behaviour. 

Long-answer questions 
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11. Basic response: Non-intrusive methods do not disturb the ground, intrusive methods 

involve excavation.   Value-added response: Non-intrusive methods preserve site 

integrity, while intrusive methods provide detailed stratigraphic information. 

12. Basic response: Ethics ensures responsible behaviour in archaeology.   Value-added 

response: It protects cultural heritage, respects communities, and promotes transparency 

in reporting. 

13. Basic response: Quantitative provides measurable evidence, qualitative adds cultural 

meaning.   Value-added response: Together they create a fuller picture of past 

human activity, linking numbers with interpretation. 

14. Basic response: Interpretation reconstructs behaviour, presentation shares findings.   

Value-added response: Effective presentation ensures knowledge reaches both academic 

and public audiences, enhancing understanding of heritage. 

Answers To Pilot Questions 2 

Part 2.1 

1. Techniques used to locate sites without disturbing the ground. 

2. Field walking and geophysical surveys. 

3. They preserve site integrity. 

4. Methods that disturb the ground to obtain evidence. 

5. Test pits. 

Part 2.2 

1. Labelling, recording, and storing artefacts and samples. 

2. Using acid-free materials. 

3. To keep samples useful for analysis. 

4. Principles guiding responsible behaviour in archaeology. 

5. Respectful treatment of human remains. 
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Part 2.3 

1. Using numerical data to study finds. 

2. Examining stylistic features of artefacts. 

3. They provide measurable evidence and cultural meaning. 

4. Making sense of analysed data to reconstruct behaviour. 

5. Through reports, publications, or exhibitions. 

  



 

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

References And Attributions 2 

• Figures, Plates, and Boxes suggested in Series 2: 

o Figure 2.1 Non-intrusive methods of site prospection 

o Plate 2.2 Intrusive methods of site prospection 

o Figure 2.3 Collection and preservation of archaeological samples 

o Box 2.4 Ethical principles in archaeological data handling 

o Figure 2.5 Quantitative and qualitative approaches in archaeology 

o Plate 2.6 Interpretation and presentation of archaeological results 

• AI prompt suggestions used for illustration placeholders: 

o Diagrams showing prospection methods, sample handling, and analytical 

approaches. 

o Plates showing excavation and presentation of results. 

o Boxes summarising ethical principles. 

• Open Educational Resource (OER) search strings suggested: 

o “archaeology non intrusive prospection field walking aerial photography 

geophysical survey OER” 

o “archaeology intrusive prospection test pits trial trenches core sampling OER” 

o “archaeology collection preservation samples artefacts ecofacts OER” 

o “archaeology ethics data handling cultural heritage OER” 

o “archaeology quantitative qualitative analysis approaches OER” 

o “archaeology interpretation presentation results reports exhibitions OER” 

• General references (APA style): 
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(7th ed.). Thames & Hudson. 

o Greene, K., & Moore, T. (2010). Archaeology: An introduction (5th ed.). 

Routledge. 

o Pollard, A. M., & Heron, C. (2008). Archaeological chemistry (2nd ed.). Royal 

Society of Chemistry. 
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ARC206 Series 3 Dating Methods, Interpretation, And Stratigraphy 

• Part 3.1 Dating methods in archaeology 

o 3.1.1 Relative dating techniques 

o 3.1.2 Absolute dating techniques 

• Part 3.2 Interpretation of archaeological evidence 

o 3.2.1 Linking data to cultural context 

o 3.2.2 Challenges in interpretation 

• Part 3.3 Principles of stratigraphy 

o 3.3.1 Law of superposition 

o 3.3.2 Recording and analysing stratigraphic layers 

 

Introduction 

Archaeologists often face the challenge of determining when events occurred and how they fit 

into broader human history. Dating methods, interpretation, and stratigraphy provide essential 

tools for building reliable timelines and understanding cultural developments. Without these 

techniques, archaeological discoveries would remain isolated and difficult to place within 

meaningful contexts. 

The aim of this Series is to introduce you to the methods used to date archaeological finds, the 

principles of interpreting evidence, and the role of stratigraphy in reconstructing site histories. 

We shall commence this Series by examining dating methods, beginning with relative techniques 

such as typology and stratigraphic sequencing, followed by absolute methods including 

radiocarbon dating and dendrochronology. Next, we will explore interpretation, focusing on how 

data is linked to cultural contexts and the challenges that arise in making sense of evidence. 

Finally, we will conclude with stratigraphy, discussing the law of superposition and how 

archaeologists record and analyse stratigraphic layers to reconstruct past activity. 
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Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 3.1 describe relative dating techniques used in archaeology, 

• SLO 3.2 explain absolute dating methods and their applications, 

• SLO 3.3 analyse how archaeological evidence is linked to cultural contexts, 

• SLO 3.4 evaluate challenges in interpreting archaeological data, 

• SLO 3.5 define the law of superposition in stratigraphy, and 

• SLO 3.6 demonstrate how stratigraphic layers are recorded and analysed. 

 

3.1 Dating Methods In Archaeology 

3.1.1 Relative dating techniques 

Relative dating refers to methods that establish the sequence of archaeological events without 

assigning exact calendar years. Techniques include stratigraphic sequencing, which uses the 

law of superposition to determine the order of deposits, and typology, which compares artefacts 

based on style and form to place them in relative order. 

Relative dating is useful for constructing site chronologies, especially when absolute dates are 

unavailable. For example, pottery styles can indicate cultural phases, while stratigraphy shows 

which deposits are older or younger. 
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Diagram showing stratigraphic sequencing and typology as relative dating methods. 

Figure 3.1 Relative dating techniques in archaeology 

 

Fill in the blank: Stratigraphic sequencing is based on the law of ______, which places older 

deposits below younger ones. 

 

3.1.2 Absolute dating techniques 

Absolute dating refers to methods that provide calendar years or numerical ages for 

archaeological finds. Techniques include radiocarbon dating, which measures the decay of 

carbon-14 in organic remains, and dendrochronology, which uses tree-ring patterns to establish 

precise dates. Other methods include thermoluminescence and potassium-argon dating. 

Absolute dating allows archaeologists to anchor relative sequences within specific timeframes. 

For instance, radiocarbon dating can determine when a burial occurred, while dendrochronology 

can date wooden structures to the exact year they were built. 
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Plate showing archaeologists using radiocarbon dating and dendrochronology in laboratory 

settings. 

Plate 3.2 Absolute dating techniques in archaeology 

 

Fill in the blank: Radiocarbon dating measures the decay of ______ in organic remains to 

establish calendar years. 
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Pilot questions 3.1 

1. What is relative dating in archaeology? 

2. Mention one technique used in relative dating. 

3. What principle underlies stratigraphic sequencing? 

4. What is absolute dating in archaeology? 

5. Give one example of an absolute dating technique. 

 

3.2 Interpretation Of Archaeological Evidence 

3.2.1 Linking data to cultural context 

Interpretation in archaeology refers to the process of making sense of data by connecting it to 

cultural and historical frameworks. Artefacts, ecofacts, and features are not meaningful in 

isolation; they gain significance when linked to the behaviours, beliefs, and practices of the 

people who created or used them. For example, pottery fragments may reveal dietary habits, 

while burial structures can indicate social hierarchy. 

Archaeologists use comparative studies, ethnographic parallels, and contextual analysis to link 

evidence to cultural meaning. This ensures that data is not only described but also understood 

within the broader human story. 
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Diagram showing how artefacts, ecofacts, and features are linked to cultural contexts. 

Figure 3.3 Linking archaeological data to cultural context 

 

Fill in the blank: Pottery fragments may reveal ancient ______ habits when linked to cultural 

context. 

 

3.2.2 Challenges in interpretation 

Interpretation is not always straightforward. Challenges include incomplete evidence, site 

disturbances, and biases in analysis. For instance, erosion or looting may remove crucial 

artefacts, while archaeologists’ own cultural perspectives can influence how evidence is 

understood. 

Another challenge is distinguishing between natural processes and human activity. For example, 

a soil stain may be interpreted as a hearth, but it could also result from natural chemical changes. 

To overcome these challenges, archaeologists must use multiple lines of evidence and remain 

cautious in their conclusions. 
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Box 3.4 Challenges in archaeological interpretation  

Challenge The Nature of the Obstacle Impact on Interpretation 

Incomplete 

Evidence 

Most organic materials (wood, 

skin, textiles) decay, leaving 

only "hard" remains like stone 

and bone. 

Material Bias: Creates a skewed view of 

the past that over-emphasizes technology 

and hunting while under-representing daily 

life and fashion. 

Site 

Disturbances 

Natural (erosion, burrowing 

animals) or human (looting, 

farming) forces that scramble 

the layers. 

Contextual Loss: Can lead to 

"Anachronisms," where objects from 

different time periods appear to belong 

together, misleading the chronology. 

Researcher 

Bias 

The personal, cultural, or 

political lenses through which 

an archaeologist views the 

data. 

Subjectivity: Can lead to "Mirror 

Imaging," where we project modern social 

norms—like gender roles or economic 

greed—onto ancient societies. 

 

Fill in the blank: A soil stain may be interpreted as a hearth, but it could also result from natural 

______ changes. 

Pilot questions 3.2 

1. What does interpretation in archaeology involve? 

2. Mention one way archaeologists link data to cultural context. 

3. Give one example of cultural meaning derived from artefacts. 

4. List two challenges in archaeological interpretation. 
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5. Why must archaeologists use multiple lines of evidence in interpretation? 

 

3.3 Principles Of Stratigraphy 

3.3.1 Law of superposition 

Stratigraphy is the study of layered deposits, particularly soils and sediments, that accumulate 

over time. The law of superposition states that in undisturbed sequences, the oldest layers lie at 

the bottom and the youngest at the top. This principle allows archaeologists to establish relative 

chronologies by examining the vertical arrangement of deposits. 

For example, if a pottery fragment is found in a lower layer, it is considered older than one found 

in an upper layer. Stratigraphy is therefore a fundamental tool for sequencing events and 

understanding site formation. 

 

Diagram showing the law of superposition with layers arranged from oldest at the bottom to 

youngest at the top. 

Figure 3.5 Law of superposition in stratigraphy 
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Fill in the blank: The law of superposition states that the ______ layers lie at the bottom of a 

sequence. 

 

3.3.2 Recording and analysing stratigraphic layers 

Recording stratigraphy involves documenting the position, thickness, and composition of each 

layer during excavation. Archaeologists use tools such as context sheets, drawings, and 

photographs to ensure accurate records. Analysis then interprets these layers to reconstruct site 

histories, identifying phases of occupation, abandonment, or reuse. 

One widely used method is the Harris Matrix, a diagrammatic representation of stratigraphic 

relationships that helps archaeologists visualise the sequence of deposits. This tool is essential 

for clarifying complex stratigraphic situations and ensuring that interpretations are consistent. 

Box 3.6 Recording and analysing stratigraphic layers  

Recording 

Method 
Definition & Purpose Key Data Captured 

Context Sheets 

Standardized paper or digital 

forms used to describe a single 

archaeological unit. 

Physicality: Soil color, texture, 

inclusions, and the "boundaries" 

between that layer and others. 

Archaeological 

Drawings 

Scale drawings of vertical 

sections (walls of a trench) and 

horizontal plans (top-down 

views). 

Spatial Layout: The precise 

measurement and shape of features, 

often recorded at scales like 1:10 or 

1:20. 
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Recording 

Method 
Definition & Purpose Key Data Captured 

Harris Matrix 

A diagrammatic tool used to 

represent the relative 

chronological sequence of a site. 

Temporal Logic: Shows which layers 

are older, younger, or contemporary 

without relying on their physical 

depth. 

 

Fill in the blank: The Harris Matrix is a diagrammatic representation of ______ relationships in 

stratigraphy. 

Pilot questions 3.3 

1. What does stratigraphy study in archaeology? 

2. State the law of superposition. 

3. Why is stratigraphy important for sequencing events? 

4. Mention two methods used to record stratigraphy. 

5. What is the Harris Matrix used for? 

 

Series Summary 

This Series explored how archaeologists establish timelines, interpret evidence, and reconstruct 

site histories. Its purpose was to show the importance of dating methods, interpretation, and 

stratigraphy in building reliable frameworks for understanding past human activity. 

We began with dating methods, distinguishing between relative techniques such as stratigraphic 

sequencing and typology, and absolute methods such as radiocarbon dating and 

dendrochronology. Then we examined interpretation, focusing on how data is linked to cultural 

contexts and the challenges that arise when evidence is incomplete or biased. Finally, we studied 
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stratigraphy, discussing the law of superposition and the recording and analysis of stratigraphic 

layers using tools such as the Harris Matrix. By completing this Series, you should now be able 

to describe relative and absolute dating techniques, analyse cultural contexts, evaluate 

interpretive challenges, define the law of superposition, and demonstrate how stratigraphic layers 

are recorded and analysed, as outlined in the Series Learning Outcomes. 

 

Glossary Of Terms 

• Absolute dating: Methods that provide calendar years or numerical ages for 

archaeological finds. 

• Dendrochronology: A dating technique that uses tree-ring patterns to establish precise 

dates. 

• Harris Matrix: A diagrammatic representation of stratigraphic relationships used to 

clarify site sequences. 

• Interpretation: The process of making sense of archaeological data by linking it to 

cultural and historical contexts. 

• Law of superposition: A principle stating that in undisturbed sequences, the oldest 

layers lie at the bottom. 

• Radiocarbon dating: A method that measures the decay of carbon-14 in organic remains 

to establish calendar years. 

• Relative dating: Methods that establish the sequence of events without assigning exact 

calendar years. 

• Stratigraphy: The study of layered deposits to reconstruct site histories. 

• Typology: A relative dating technique that compares artefacts based on style and form. 

Concept Check Questions 3 

Objective questions 

1. Stratigraphic sequencing is based on the law of ______. (Linked to SLO 3.1) 
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2. Radiocarbon dating measures the decay of ______. (Linked to SLO 3.2) 

3. Pottery fragments may reveal ancient ______ habits. (Linked to SLO 3.3) 

4. A soil stain may be interpreted as a hearth, but it could also result from natural ______ 

changes. (Linked to SLO 3.4) 

5. The Harris Matrix is used to represent ______ relationships in stratigraphy. (Linked to 

SLO 3.6) 

Short-answer questions 

6. Mention one technique used in relative dating. (Linked to SLO 3.1) 

7. Give one example of an absolute dating method. (Linked to SLO 3.2) 

8. How do archaeologists link data to cultural context? (Linked to SLO 3.3) 

9. List two challenges in archaeological interpretation. (Linked to SLO 3.4) 

10. Why is stratigraphy important for sequencing events? (Linked to SLO 3.5) 

Long-answer questions 

11. Explain the difference between relative and absolute dating techniques. (Linked to SLO 

3.1, SLO 3.2) 

12. Analyse how cultural context adds meaning to archaeological evidence. (Linked to SLO 

3.3) 

13. Evaluate the challenges archaeologists face in interpreting incomplete or disturbed 

evidence. (Linked to SLO 3.4) 

14. Discuss how stratigraphy and the Harris Matrix contribute to reconstructing site histories. 

(Linked to SLO 3.5, SLO 3.6) 

Answers To Concept Check Questions 3 

Objective questions 

1. Superposition 
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2. Carbon-14 

3. Dietary 

4. Chemical 

5. Stratigraphic 

Short-answer questions 

6. Typology. 

7. Dendrochronology. 

8. By using comparative studies, ethnographic parallels, and contextual analysis. 

9. Incomplete evidence and analytical bias. 

10. It helps establish relative chronologies and reconstruct site formation. 

Long-answer questions 

11. Basic response: Relative dating establishes sequences without calendar years, absolute 

dating provides numerical ages.   Value-added response: Relative dating is useful 

for site chronologies, while absolute dating anchors them in specific timeframes. 

12. Basic response: Cultural context makes artefacts meaningful beyond their physical form.   

Value-added response: Linking evidence to practices, beliefs, and behaviours enriches 

interpretation and connects archaeology to human stories. 

13. Basic response: Challenges include incomplete evidence and site disturbances.   

Value-added response: Bias and natural processes complicate interpretation, requiring 

multiple lines of evidence for reliable conclusions. 

14. Basic response: Stratigraphy sequences deposits, and the Harris Matrix clarifies 

relationships.   Value-added response: Together they provide a structured 

framework for reconstructing complex site histories and phases of occupation. 

Answers To Pilot Questions 3 

Part 3.1 
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1. Methods that establish sequences without calendar years. 

2. Typology. 

3. The law of superposition. 

4. Methods that provide calendar years or numerical ages. 

5. Radiocarbon dating. 

Part 3.2 

1. Making sense of data by linking it to cultural and historical contexts. 

2. Comparative studies. 

3. Pottery fragments revealing dietary habits. 

4. Incomplete evidence and site disturbances. 

5. To ensure conclusions are reliable. 

Part 3.3 

1. Layered deposits such as soils and sediments. 

2. Oldest layers lie at the bottom, youngest at the top. 

3. It helps establish relative chronologies. 

4. Context sheets and drawings. 

5. Visualising stratigraphic relationships. 
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References And Attributions 3 
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ARC206 Series 4 Ecology, Systems Theory, And Laboratory Analysis 

• Part 4.1 Ecology and archaeology 

o 4.1.1 Human–environment interactions 

o 4.1.2 Environmental reconstruction in archaeology 

• Part 4.2 Systems theory in archaeology 

o 4.2.1 Concept of systems theory 

o 4.2.2 Applications of systems theory in archaeological studies 

• Part 4.3 Laboratory analysis of archaeological materials 

o 4.3.1 Techniques for material analysis 

o 4.3.2 Role of laboratories in archaeological interpretation 

 

Introduction 

Archaeology is not only about artefacts and sites; it also involves understanding how humans 

interacted with their environment, how systems of culture and society functioned, and how 

scientific analysis in laboratories deepens our knowledge of the past. Ecology, systems theory, 

and laboratory analysis together provide a holistic framework for interpreting archaeological 

evidence. 

The aim of this Series is to introduce you to ecological perspectives in archaeology, the 

application of systems theory to cultural studies, and the scientific techniques used in laboratory 

analysis of materials. 

We shall commence this Series by exploring ecology and archaeology, focusing on human–

environment interactions and methods of environmental reconstruction. Next, we will examine 

systems theory, considering its concepts and applications in archaeological studies. Finally, we 

will conclude with laboratory analysis, where we will discuss techniques for material analysis 

and the role of laboratories in interpreting archaeological evidence. 
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Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 4.1 explain how ecology contributes to the study of human–environment 

interactions in archaeology, 

• SLO 4.2 describe methods of environmental reconstruction in archaeological contexts, 

• SLO 4.3 define the concept of systems theory in archaeology, 

• SLO 4.4 analyse applications of systems theory in archaeological studies, 

• SLO 4.5 demonstrate techniques used in laboratory analysis of archaeological materials, 

and 

• SLO 4.6 evaluate the role of laboratories in archaeological interpretation. 

 

4.1 Ecology And Archaeology 

4.1.1 Human–environment interactions 

Ecology is the study of how living organisms interact with each other and with their 

environment. In archaeology, ecology helps us understand how past societies adapted to and 

shaped their surroundings. Human–environment interactions include farming, hunting, 

settlement choices, and resource use. For example, the location of ancient villages often 

depended on access to water, fertile soils, and favourable climate conditions. 

Studying these interactions allows archaeologists to reconstruct how communities survived, 

thrived, or declined. It also highlights the impact of human activity on landscapes, such as 

deforestation or irrigation systems. 
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Diagram showing examples of human–environment interactions (farming, settlement near rivers, 

resource use). 

Figure 4.1 Human–environment interactions in archaeology 

 

Fill in the blank: The location of ancient villages often depended on access to ______, fertile 

soils, and favourable climate. 

 

4.1.2 Environmental reconstruction in archaeology 

Environmental reconstruction refers to methods used to rebuild past environments and 

understand how they influenced human activity. Techniques include pollen analysis, which 

identifies ancient vegetation, and faunal analysis, which studies animal remains to infer climate 

and ecosystems. Soil chemistry and sediment studies also provide clues about past landscapes. 

By reconstructing environments, archaeologists can explain why certain areas were settled, 

abandoned, or exploited. For instance, evidence of drought may explain migration, while pollen 

records can show shifts from forested to agricultural landscapes. 
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Plate showing archaeologists conducting environmental reconstruction using pollen analysis and 

faunal studies. 

Plate 4.2 Environmental reconstruction in archaeology 

 

Fill in the blank: Pollen analysis helps archaeologists identify ancient ______ and reconstruct 

past environments. 

Pilot questions 4.1 

1. What is ecology in archaeology concerned with? 

2. Mention one example of human–environment interaction. 

3. Why is studying human–environment interaction important? 
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4. What does environmental reconstruction involve? 

5. Give one technique used in environmental reconstruction. 

 

4.2 Systems Theory In Archaeology 

4.2.1 Concept of systems theory 

Systems theory is a framework that views societies as interconnected systems made up of 

different components such as economy, technology, environment, and social organisation. In 

archaeology, systems theory helps explain how these components interact to maintain stability or 

adapt to change. 

For example, a change in climate may affect agriculture, which in turn influences settlement 

patterns and social structures. By studying societies as systems, archaeologists can better 

understand how cultural change occurs and how communities respond to external pressures. 

 

Diagram showing systems theory in archaeology with interconnected components (economy, 

technology, environment, social organisation). 

Figure 4.3 Concept of systems theory in archaeology 
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Fill in the blank: Systems theory views societies as interconnected ______ made up of different 

components. 

4.2.2 Applications of systems theory in archaeological studies 

The application of systems theory in archaeology allows researchers to analyse how societies 

functioned and adapted over time. It is particularly useful for studying complex societies, where 

multiple factors interact. For instance, archaeologists may use systems theory to explain the rise 

and fall of civilisations by examining how economic, environmental, and political systems 

influenced each other. 

Systems theory also supports comparative studies, enabling archaeologists to identify similarities 

and differences across cultures. By applying this framework, they can move beyond isolated 

artefacts to reconstruct broader cultural processes. 

Box 4.4 Applications of systems theory in archaeology  

Application 

Area 
Theoretical Framework Archaeological Insight 

Complex 

Societies 

Analyzing the "sub-systems" 

(social classes, bureaucracy, 

irrigation) that sustain states. 

Homeostasis: Explains how early 

civilizations used centralized grain storage 

or religion to maintain stability during 

crises. 

Cultural 

Change 

Examining how external 

"inputs" (climate shift) or 

internal "strains" drive 

evolution. 

Feedback Loops: Documents how a small 

shift in food production can lead to a 

"positive feedback" loop of population 

growth and urbanization. 
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Application 

Area 
Theoretical Framework Archaeological Insight 

Comparative 

Studies 

Using standardized models to 

compare unrelated societies 

(e.g., Maya vs. Mesopotamia). 

Universal Patterns: Identifies "cross-

cultural regularities" in how different 

societies solve similar problems like 

resource scarcity or defense. 

 

Fill in the blank: Systems theory helps archaeologists explain the rise and fall of ______ by 

examining interacting systems. 

Pilot questions 4.2 

1. What is systems theory in archaeology concerned with? 

2. Mention one component of society studied in systems theory. 

3. Why is systems theory useful for understanding cultural change? 

4. Give one example of how systems theory is applied in archaeology. 

5. How does systems theory support comparative studies? 

 

4.3 Laboratory Analysis Of Archaeological Materials 

4.3.1 Techniques for material analysis 

Laboratory analysis refers to the scientific examination of archaeological materials using 

specialised techniques. These techniques include microscopy, which allows detailed study of 

artefact surfaces, spectroscopy, which identifies chemical composition, and radiography, which 

reveals internal structures without damaging the artefact. Other methods such as residue analysis 

can detect traces of food, pigments, or adhesives on artefacts. 
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These techniques provide insights that are not visible to the naked eye. For example, microscopic 

examination of stone tools can reveal patterns of use, while chemical analysis of pottery can 

identify sources of clay and trade networks. 

 

Diagram showing laboratory techniques such as microscopy, spectroscopy, and radiography 

applied to artefacts. 

Figure 4.5 Techniques for laboratory analysis of archaeological materials 

 

Fill in the blank: Microscopic examination of stone tools can reveal patterns of ______ that 

indicate how they were used. 

 

4.3.2 Role of laboratories in archaeological interpretation 

Laboratories play a crucial role in archaeology by providing controlled environments for precise 

analysis. They allow archaeologists to test hypotheses, verify dating results, and reconstruct 

ancient technologies. For instance, laboratories can replicate ancient metallurgical processes to 

understand how tools and weapons were produced. 
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Laboratory analysis also supports interdisciplinary collaboration, bringing together specialists in 

chemistry, physics, biology, and geology. This ensures that archaeological interpretations are 

based on robust scientific evidence and not just speculation. 

Box 4.6 Role of laboratories in archaeological interpretation  

Laboratory 

Function 
Scientific Process Interpretive Value 

Testing Hypotheses 

Using experimental 

archaeology and controlled 

trials to verify theories. 

Validation: Confirms whether a 

proposed tool use or building 

technique was actually possible in the 

past. 

Reconstructing 

Technologies 

Analyzing the "chaîne 

opératoire" (sequence of 

production) of artifacts. 

Innovation Tracking: Reveals the 

hidden steps behind ancient crafts, 

from smelting ores to tempering clay. 

Interdisciplinary 

Collaboration 

Integrating specialized data 

from botanists, geologists, 

and materials scientists. 

Holistic Synthesis: Combines 

disparate evidence into a single, 

unified picture of ancient life and 

environment. 

 

Fill in the blank: Laboratories provide controlled environments that allow archaeologists to test 

______ and verify dating results. 

Pilot questions 4.3 

1. What does laboratory analysis in archaeology involve? 
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2. Mention one technique used in laboratory analysis. 

3. Why are laboratory techniques important for studying artefacts? 

4. What role do laboratories play in archaeological interpretation? 

5. Give one example of interdisciplinary collaboration in laboratory analysis. 

 

Series Summary 

This Series examined how ecology, systems theory, and laboratory analysis contribute to 

archaeological research. Its purpose was to highlight the ways in which human–environment 

interactions, theoretical frameworks, and scientific techniques combine to provide a fuller 

understanding of past societies. 

We began with ecology, exploring how humans interacted with their environment and how 

environmental reconstruction helps explain settlement and migration patterns. Then we moved 

on to systems theory, considering its concepts and applications in studying complex societies and 

cultural change. Finally, we focused on laboratory analysis, discussing techniques such as 

microscopy and spectroscopy, and the role of laboratories in testing hypotheses and supporting 

interdisciplinary collaboration. By completing this Series, you should now be able to explain 

ecological contributions, describe environmental reconstruction methods, define systems theory, 

analyse its applications, demonstrate laboratory techniques, and evaluate the role of laboratories 

in archaeological interpretation, as outlined in the Series Learning Outcomes. 

 

Glossary Of Terms 

• Ecology: The study of how living organisms interact with each other and their 

environment. 

• Environmental reconstruction: Methods used to rebuild past environments and 

understand their influence on human activity. 

• Faunal analysis: The study of animal remains to infer past ecosystems and human 

practices. 
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• Microscopy: A laboratory technique that uses magnification to study artefact surfaces in 

detail. 

• Radiography: A laboratory method that uses radiation to reveal internal structures of 

artefacts without damage. 

• Residue analysis: A technique that identifies traces of substances such as food or 

pigments on artefacts. 

• Spectroscopy: A laboratory technique that analyses the chemical composition of 

materials. 

• Systems theory: A framework that views societies as interconnected systems of 

economy, technology, environment, and social organisation. 

 

Concept Check Questions 4 

Objective questions 

1. The location of ancient villages often depended on access to ______. (Linked to SLO 4.1) 

2. Pollen analysis helps archaeologists identify ancient ______. (Linked to SLO 4.2) 

3. Systems theory views societies as interconnected ______. (Linked to SLO 4.3) 

4. Systems theory helps explain the rise and fall of ______. (Linked to SLO 4.4) 

5. Microscopic examination of stone tools can reveal patterns of ______. (Linked to SLO 

4.5) 

Short-answer questions 

6. Mention one example of human–environment interaction. (Linked to SLO 4.1) 

7. Give one technique used in environmental reconstruction. (Linked to SLO 4.2) 

8. What is systems theory concerned with in archaeology? (Linked to SLO 4.3) 

9. Mention one application of systems theory in archaeological studies. (Linked to SLO 4.4) 
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10. Why are laboratories important in archaeological interpretation? (Linked to SLO 4.6) 

Long-answer questions 

11. Explain how ecology contributes to the study of human–environment interactions in 

archaeology. (Linked to SLO 4.1) 

12. Analyse the importance of environmental reconstruction in understanding settlement and 

migration. (Linked to SLO 4.2) 

13. Evaluate the usefulness of systems theory in studying complex societies. (Linked to SLO 

4.4) 

14. Discuss the role of laboratory techniques and interdisciplinary collaboration in 

archaeological interpretation. (Linked to SLO 4.5, SLO 4.6) 

Answers To Concept Check Questions 4 

Objective questions 

1. Water 

2. Vegetation 

3. Systems 

4. Civilisations 

5. Use 

Short-answer questions 

6. Farming. 

7. Pollen analysis. 

8. Interconnected systems of society. 

9. Explaining cultural change. 

10. They provide controlled environments for precise analysis and collaboration. 

Long-answer questions 
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11. Basic response: Ecology shows how humans adapted to and shaped their environment.   

Value-added response: It also highlights long-term impacts such as deforestation and 

irrigation, linking human activity to landscape change. 

12. Basic response: Environmental reconstruction rebuilds past environments to explain 

human activity.   Value-added response: It clarifies settlement choices, migration 

patterns, and shifts in land use, enriching archaeological interpretation. 

13. Basic response: Systems theory helps explain how different societal components 

interact.   Value-added response: It is especially useful for studying complex 

societies, showing how economic, political, and environmental systems influence each 

other. 

14. Basic response: Laboratory techniques provide detailed insights into artefacts.   

Value-added response: Interdisciplinary collaboration ensures robust interpretations, 

combining expertise from chemistry, physics, biology, and geology. 

Answers To Pilot Questions 4 

Part 4.1 

1. How humans interacted with their environment. 

2. Farming. 

3. It helps reconstruct survival and decline of communities. 

4. Rebuilding past environments. 

5. Pollen analysis. 

Part 4.2 

1. Viewing societies as interconnected systems. 

2. Economy. 

3. It shows how societies adapt to change. 

4. Explaining the rise and fall of civilisations. 
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5. By identifying similarities and differences across cultures. 

Part 4.3 

1. Scientific examination of archaeological materials. 

2. Microscopy. 

3. They reveal details not visible to the naked eye. 

4. Testing hypotheses and reconstructing technologies. 

5. Collaboration between archaeologists and chemists. 
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ARC206 Series 5 Foundations Of Geoarchaeology, Zooarchaeology, Archaeogenetics, And 

Archaeometry 

• Part 5.1 Geoarchaeology 

o 5.1.1 Principles of geoarchaeology 

o 5.1.2 Applications in site formation and landscape studies 

• Part 5.2 Zooarchaeology 

o 5.2.1 Analysis of faunal remains 

o 5.2.2 Insights into diet and economy 

• Part 5.3 Archaeogenetics 

o 5.3.1 Genetic approaches in archaeology 

o 5.3.2 Contributions to population history and cultural identity 

• Part 5.4 Archaeometry 

o 5.4.1 Scientific techniques in artefact analysis 

o 5.4.2 Role of archaeometry in dating and provenance studies 

 

Introduction 

Archaeology increasingly relies on scientific disciplines to deepen our understanding of the past. 

Geoarchaeology, zooarchaeology, archaeogenetics, and archaeometry provide powerful tools for 

reconstructing environments, studying animal remains, tracing human genetic history, and 

applying scientific techniques to artefacts. Together, they expand the scope of archaeological 

research beyond excavation and interpretation, offering precise insights into human life and 

culture. 

The aim of this Series is to introduce you to the foundations of these specialised fields and to 

show how they contribute to archaeological knowledge through environmental studies, faunal 

analysis, genetic research, and scientific examination of artefacts. 
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We shall commence this Series by exploring geoarchaeology, focusing on its principles and 

applications in site formation and landscape studies. Next, we will move on to zooarchaeology, 

examining faunal remains and their role in understanding diet and economy. Afterwards, we will 

consider archaeogenetics, looking at genetic approaches and their contributions to population 

history and cultural identity. Finally, we will conclude with archaeometry, discussing scientific 

techniques in artefact analysis and its role in dating and provenance studies. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 5.1 define the principles of geoarchaeology, 

• SLO 5.2 analyse applications of geoarchaeology in site formation and landscape studies, 

• SLO 5.3 describe methods used in zooarchaeology for faunal analysis, 

• SLO 5.4 explain how zooarchaeology provides insights into diet and economy, 

• SLO 5.5 demonstrate genetic approaches applied in archaeogenetics, 

• SLO 5.6 evaluate the contributions of archaeogenetics to population history and cultural 

identity, 

• SLO 5.7 apply scientific techniques in artefact analysis through archaeometry, and 

• SLO 5.8 assess the role of archaeometry in dating and provenance studies. 

 

5.1 Geoarchaeology 

5.1.1 Principles of geoarchaeology 

Geoarchaeology is the application of geological concepts and methods to archaeological 

research. It focuses on understanding soils, sediments, and landscapes to explain how sites are 

formed and preserved. By studying geological processes such as erosion, deposition, and 
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sedimentation, archaeologists can reconstruct the natural context in which human activity 

occurred. 

The principles of geoarchaeology emphasise the integration of earth sciences with archaeology. 

This means that artefacts are not studied in isolation but within the broader environmental and 

geological framework. For example, soil stratigraphy can reveal whether a site was formed 

gradually or through sudden events like floods. 

 

Diagram showing principles of geoarchaeology, including soils, sediments, and landscape 

processes. 

Figure 5.1 Principles of geoarchaeology 

 

Fill in the blank: Geoarchaeology applies ______ concepts and methods to archaeological 

research. 
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5.1.2 Applications in site formation and landscape studies 

Geoarchaeology is widely applied in site formation studies, which investigate how 

archaeological deposits accumulate and change over time. These studies help distinguish 

between cultural layers created by human activity and natural layers formed by geological 

processes. 

It is also used in landscape studies, where archaeologists examine how natural features such as 

rivers, valleys, and hills influenced settlement patterns. For instance, geoarchaeological analysis 

can show how river flooding affected habitation areas or how volcanic activity preserved ancient 

towns. 

 

Plate showing archaeologists conducting geoarchaeological fieldwork in landscapes, examining 

soil profiles and site formation. 

Plate 5.2 Applications of geoarchaeology in site formation and landscape studies 

 

Fill in the blank: Geoarchaeology distinguishes between cultural layers created by humans and 

______ layers formed by geological processes. 
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Pilot questions 5.1 

1. What is geoarchaeology concerned with? 

2. Mention one principle of geoarchaeology. 

3. Why is soil stratigraphy important in geoarchaeology? 

4. What does site formation study involve? 

5. Give one example of how landscape studies apply geoarchaeology. 

 

5.2 Zooarchaeology 

5.2.1 Analysis of faunal remains 

Zooarchaeology is the study of animal remains recovered from archaeological sites. These 

remains, known as faunal remains, include bones, teeth, shells, and sometimes preserved soft 

tissues. By analysing them, archaeologists can identify species, determine age and sex, and 

reconstruct past environments. 

Techniques such as comparative anatomy, metric analysis, and isotopic studies are used to 

examine faunal remains. For example, cut marks on bones may indicate butchery practices, while 

isotopic analysis can reveal information about animal diets and migration patterns. 
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Diagram showing zooarchaeological analysis of faunal remains (bones, teeth, shells) with 

techniques like comparative anatomy and isotopic studies. 

Figure 5.3 Analysis of faunal remains in zooarchaeology 

 

Fill in the blank: Zooarchaeology is the study of ______ remains recovered from archaeological 

sites. 

 

5.2.2 Insights into diet and economy 

Zooarchaeology provides valuable insights into ancient diet and economy. By studying faunal 

remains, archaeologists can determine what animals were consumed, how they were processed, 

and whether they were domesticated or hunted. This helps reconstruct subsistence strategies and 

food preferences of past societies. 

It also sheds light on economic activities such as trade and animal husbandry. For instance, 

evidence of cattle bones may suggest pastoralism, while fish remains could indicate trade 

networks in coastal communities. Zooarchaeology therefore connects everyday practices with 

broader economic systems. 
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Box 5.4 Insights into diet and economy from zooarchaeology  

Area of 

Insight 

Economic & Dietary 

Significance 
Archaeological Evidence 

Subsistence 

Reconstructs the "menu" of 

past societies and their calorie 

sources. 

Cut Marks & Burning: Evidence of 

butchery techniques and cooking methods on 

discarded bones. 

Domestication 

Tracks the evolutionary shift 

from wild animals to managed 

livestock. 

Morphological Change: Shrinkage in body 

size or changes in horn shape over 

generations of human control. 

Trade 

Identifies the movement of 

animal products (meat, hides, 

wool) across regions. 

Exotic Species: Finding marine shells or 

deep-sea fish remains far inland suggests 

established trade routes. 

Husbandry 

Reveals how animals were 

raised, bred, and utilized for 

secondary products. 

Age/Sex Profiles: A high number of adult 

females suggests a dairy economy, while 

young males suggest meat production. 

 

Fill in the blank: Evidence of cattle bones may suggest ______ as an economic activity in past 

societies. 

Pilot questions 5.2 

1. What is zooarchaeology concerned with? 

2. Mention one type of faunal remain studied in zooarchaeology. 
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3. Give one technique used to analyse faunal remains. 

4. How does zooarchaeology provide insights into diet? 

5. Mention one economic activity revealed by zooarchaeological studies. 

 

5.3 Archaeogenetics 

5.3.1 Genetic approaches in archaeology 

Archaeogenetics is the application of genetic science to archaeology, focusing on the study of 

ancient DNA (aDNA) extracted from human, animal, and plant remains. These genetic 

approaches allow archaeologists to trace biological relationships, migration patterns, and 

domestication processes. 

Techniques include DNA sequencing, which identifies genetic codes, and polymerase chain 

reaction (PCR), which amplifies small fragments of DNA for analysis. Advances in molecular 

biology have made it possible to recover genetic material even from degraded samples, opening 

new avenues for archaeological research. 

 

Diagram showing genetic approaches in archaeology, including DNA sequencing and PCR 

analysis. 

Figure 5.5 Genetic approaches in archaeology 
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Fill in the blank: Archaeogenetics focuses on the study of ancient ______ extracted from human, 

animal, and plant remains. 

 

5.3.2 Contributions to population history and cultural identity 

Archaeogenetics contributes significantly to our understanding of population history and 

cultural identity. By analysing genetic markers, archaeologists can reconstruct migration routes, 

identify ancestral lineages, and explore how populations mixed over time. For example, genetic 

evidence has revealed connections between prehistoric communities across continents. 

It also helps clarify cultural identity by linking genetic data with archaeological evidence. This 

integration shows how biological heritage and cultural practices intersect, offering a more 

complete picture of human history. 

Box 5.6 Contributions of archaeogenetics to population history and cultural identity  

Contribution 

Area 
Focus of Genetic Research Historical & Cultural Impact 

Migration 

Mapping the movement of 

haplogroups and genetic 

markers across continents. 

Evidence of Movement: Proves massive 

prehistoric migrations (e.g., the Yamnaya 

expansion) that reshaped the genetic map of 

entire continents. 

Ancestry 

Analyzing "admixture" to see 

how different ancient groups 

interbred over millennia. 

Complexity of Roots: Reveals that almost 

no modern population is "pure"; rather, we 

are all products of repeated waves of genetic 

blending. 



 

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

Contribution 

Area 
Focus of Genetic Research Historical & Cultural Impact 

Cultural 

Identity 

Comparing genetic data with 

archaeological "cultures" (e.g., 

pottery styles). 

Pots vs. People: Tests whether new cultural 

styles arrived via the movement of ideas 

(diffusion) or the actual movement of 

people (migration). 

 

Fill in the blank: Archaeogenetics helps archaeologists reconstruct ancient ______ routes and 

identify ancestral lineages. 

Pilot questions 5.3 

1. What is archaeogenetics concerned with? 

2. Mention one technique used in genetic approaches in archaeology. 

3. Why is PCR important in archaeogenetics? 

4. How does archaeogenetics contribute to population history? 

5. Give one way archaeogenetics clarifies cultural identity. 

 

5.4 Archaeometry 

5.4.1 Scientific techniques in artefact analysis 

Archaeometry refers to the application of scientific methods to the study of archaeological 

materials. It involves techniques such as X-ray fluorescence (XRF), which identifies the 

elemental composition of artefacts, neutron activation analysis (NAA), which determines trace 

elements, and optical microscopy, which examines surface features in detail. These methods 

allow archaeologists to investigate artefacts beyond their visible characteristics. 
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For example, chemical analysis of pottery can reveal the source of clay, while metallurgical 

studies can show how ancient tools were manufactured. Archaeometry therefore provides precise 

data that supports interpretations of technology, trade, and cultural practices. 

 

Diagram showing archaeometric techniques such as XRF, NAA, and optical microscopy applied 

to artefacts. 

Figure 5.7 Scientific techniques in artefact analysis 

 

Fill in the blank: Archaeometry applies ______ methods to the study of archaeological materials. 

 

5.4.2 Role of archaeometry in dating and provenance studies 

Archaeometry plays a vital role in dating and provenance studies. Dating techniques such as 

thermoluminescence and radiocarbon analysis help establish when artefacts were created or used. 

Provenance studies, on the other hand, trace the origins of materials, showing where resources 

such as metals, clays, or stones were sourced. 
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These applications are crucial for understanding trade networks, cultural interactions, and 

technological development. For instance, identifying the provenance of obsidian tools can reveal 

long-distance exchange systems, while dating ceramics can place them within specific cultural 

phases. 

Box 5.8 Role of archaeometry in dating and provenance studies  

Application Scientific Objective Common Techniques 

Dating 
To establish an absolute or relative 

chronology for artifacts and sites. 

Radiocarbon ($^{14}C$): Organic 

materials. 

 

 

Dendrochronology: Tree rings. 

 

 

Luminesence (OSL/TL): Ceramics 

and sediments. 

Provenance 
To identify the geographic source of raw 

materials (stone, clay, metal). 

X-Ray Fluorescence (XRF): 

Chemical signatures. 

 

 

Isotope Analysis: Lead or 

Strontium ratios. 
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Application Scientific Objective Common Techniques 

 

 

Petrography: Microscopic mineral 

study. 

 

Fill in the blank: Provenance studies trace the ______ of materials such as metals, clays, or 

stones. 

Pilot questions 5.4 

1. What does archaeometry involve? 

2. Mention one scientific technique used in artefact analysis. 

3. How does archaeometry help in dating artefacts? 

4. What is provenance study concerned with? 

5. Give one example of how archaeometry reveals trade networks. 

 

Series Summary 

This Series introduced the foundations of geoarchaeology, zooarchaeology, archaeogenetics, and 

archaeometry, showing how scientific disciplines enrich archaeological research. Its purpose was 

to highlight how environmental studies, faunal analysis, genetic approaches, and laboratory 

techniques provide deeper insights into human history and culture. 

We began with geoarchaeology, examining its principles and applications in site formation and 

landscape studies. Then we moved on to zooarchaeology, focusing on the analysis of faunal 

remains and their contributions to understanding diet and economy. Afterwards, we explored 
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archaeogenetics, considering genetic approaches and their role in reconstructing population 

history and cultural identity. Finally, we concluded with archaeometry, discussing scientific 

techniques in artefact analysis and their importance in dating and provenance studies. By 

completing this Series, you should now be able to define geoarchaeology, analyse its 

applications, describe zooarchaeological methods, explain dietary and economic insights, 

demonstrate genetic approaches, evaluate contributions to population history, apply scientific 

techniques in artefact analysis, and assess archaeometry’s role in dating and provenance, as 

outlined in the Series Learning Outcomes. 

 

Glossary Of Terms 

• Ancient DNA (aDNA): Genetic material recovered from archaeological remains such as 

bones, teeth, or plants. 

• Archaeogenetics: The application of genetic science to archaeology, focusing on DNA 

analysis to study past populations. 

• Archaeometry: The use of scientific techniques to analyse artefacts, including dating and 

provenance studies. 

• Faunal remains: Animal remains such as bones, teeth, and shells found in archaeological 

sites. 

• Geoarchaeology: The application of geological concepts and methods to archaeological 

research. 

• Isotopic analysis: A technique that examines chemical isotopes in remains to infer diet 

or migration. 

• Neutron activation analysis (NAA): A scientific method used to determine trace 

elements in artefacts. 

• Polymerase chain reaction (PCR): A technique used to amplify small fragments of 

DNA for analysis. 

• Provenance studies: Investigations that trace the origins of materials used in artefacts. 
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• X-ray fluorescence (XRF): A technique that identifies the elemental composition of 

artefacts. 

• Zooarchaeology: The study of animal remains to understand diet, economy, and human–

animal relationships. 
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Concept Check Questions 5 

Objective questions 

1. Geoarchaeology applies ______ concepts and methods to archaeology. (Linked to SLO 

5.1) 

2. Zooarchaeology is the study of ______ remains. (Linked to SLO 5.3) 

3. Archaeogenetics focuses on the study of ancient ______. (Linked to SLO 5.5) 

4. Archaeometry applies ______ methods to the study of artefacts. (Linked to SLO 5.7) 

5. Provenance studies trace the ______ of materials used in artefacts. (Linked to SLO 5.8) 

Short-answer questions 

6. Mention one application of geoarchaeology in landscape studies. (Linked to SLO 5.2) 

7. Give one technique used in zooarchaeological analysis. (Linked to SLO 5.3) 

8. Why is PCR important in archaeogenetics? (Linked to SLO 5.5) 

9. How does archaeogenetics contribute to cultural identity? (Linked to SLO 5.6) 

10. Mention one scientific technique used in archaeometry. (Linked to SLO 5.7) 

Long-answer questions 

11. Explain the principles of geoarchaeology and their relevance to site formation. (Linked to 

SLO 5.1, SLO 5.2) 

12. Analyse how zooarchaeology provides insights into diet and economy. (Linked to SLO 

5.3, SLO 5.4) 

13. Evaluate the contributions of archaeogenetics to understanding population history. 

(Linked to SLO 5.6) 

14. Discuss the role of archaeometry in dating artefacts and tracing provenance. (Linked to 

SLO 5.7, SLO 5.8) 

Answers To Concept Check Questions 5 
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Objective questions 

1. Geological 

2. Animal 

3. DNA 

4. Scientific 

5. Origins 

Short-answer questions 

6. Studying how rivers influenced settlement patterns. 

7. Isotopic analysis. 

8. It amplifies small fragments of DNA for study. 

9. By linking genetic data with archaeological evidence. 

10. X-ray fluorescence (XRF). 

Long-answer questions 

11. Basic response: Geoarchaeology applies geological principles to study soils, sediments, 

and site formation.   Value-added response: It helps distinguish cultural deposits 

from natural ones and reconstructs landscapes that influenced settlement. 

12. Basic response: Zooarchaeology shows what animals were consumed and how they were 

processed.   Value-added response: It also reveals domestication, trade, and 

economic systems, connecting subsistence to broader cultural practices. 

13. Basic response: Archaeogenetics reconstructs migration routes and ancestral lineages.   

Value-added response: It clarifies population mixing and cultural identity, linking 

biological heritage with archaeological evidence. 

14. Basic response: Archaeometry provides dating and provenance information.   

Value-added response: It reveals trade networks, technological development, and 

cultural interactions through scientific analysis of artefacts. 
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Answers To Pilot Questions 5 

Part 5.1 

1. Applying geological concepts to archaeology. 

2. Studying soils and sediments. 

3. It shows whether sites formed gradually or suddenly. 

4. Investigating how deposits accumulate and change. 

5. Analysing how rivers influenced settlement. 

Part 5.2 

1. Studying animal remains. 

2. Bones. 

3. Comparative anatomy. 

4. By identifying consumed animals and processing methods. 

5. Pastoralism. 

Part 5.3 

1. Studying ancient DNA. 

2. DNA sequencing. 

3. It amplifies degraded DNA fragments. 

4. By reconstructing migration routes. 

5. By linking genetic data with cultural practices. 

Part 5.4 

1. Applying scientific methods to artefacts. 

2. X-ray fluorescence. 

3. By using techniques such as thermoluminescence. 
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4. Tracing the origins of materials. 

5. Identifying obsidian sources in long-distance trade. 
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References And Attributions 5 

• Figures, Plates, and Boxes suggested in Series 5: 

o Figure 5.1 Principles of geoarchaeology 

o Plate 5.2 Applications of geoarchaeology in site formation and landscape studies 

o Figure 5.3 Analysis of faunal remains in zooarchaeology 

o Box 5.4 Insights into diet and economy from zooarchaeology 

o Figure 5.5 Genetic approaches in archaeology 

o Box 5.6 Contributions of archaeogenetics to population history and cultural 

identity 

o Figure 5.7 Scientific techniques in artefact analysis 

o Box 5.8 Role of archaeometry in dating and provenance studies 

• AI prompt suggestions used for illustration placeholders: 

o Diagrams showing geoarchaeology, zooarchaeology, archaeogenetics, and 

archaeometry techniques. 

o Plates showing fieldwork and laboratory applications. 

o Boxes summarising contributions and applications. 

• Open Educational Resource (OER) search strings suggested: 

o “geoarchaeology principles soils sediments stratigraphy OER” 

o “geoarchaeology site formation landscape studies archaeology OER” 

o “zooarchaeology faunal remains analysis bones teeth isotopic studies OER” 

o “zooarchaeology diet economy subsistence domestication trade OER” 

o “archaeogenetics genetic approaches archaeology ancient DNA sequencing PCR 

OER” 
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o “archaeogenetics population history cultural identity migration ancestry OER” 

o “archaeometry scientific techniques artefact analysis XRF NAA microscopy 

OER” 

o “archaeometry dating provenance studies archaeology OER” 

• General references (APA style): 

o Renfrew, C., & Bahn, P. (2016). Archaeology: Theories, methods, and practice 

(7th ed.). Thames & Hudson. 

o Greene, K., & Moore, T. (2010). Archaeology: An introduction (5th ed.). 

Routledge. 

o Pollard, A. M., & Heron, C. (2008). Archaeological chemistry (2nd ed.). Royal 

Society of Chemistry. 

o Larsen, C. S. (2015). Bioarchaeology: Interpreting behaviour from the human 

skeleton (2nd ed.). Cambridge University Press. 

 


