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 i. 

World Prehistory and Archaeology

World Prehistory and Archaeology explains how the process of archaeological discovery develops our picture of humanity as it emerges from archaeological research, integrating discussion of world prehistory and archaeological methods.

Presenting an up-to-date perspective on what we know about our human prehistory and how we come to know it, this book focuses on archaeology as an active journey of discovery and the ways in which archaeologists gain insight into the human past. Archaeological practice and methods are introduced and also problematized with discussions and examples of how we know the past. This new edition includes recent work on early humans, genetics, social complexity, agriculture, climate change, and more to ensure that the current state of archaeological research is reflected. This vibrant picture of archaeology highlights how archaeologists grasp at the traces of the past but are at the same time deeply embedded in the concerns and structure of current society. To reflect this dynamic, the context of archaeological research and the relevance of archaeology to the challenges we face today are woven through the entire text. The archaeology of the recent past is also foregrounded to engage students with this rapidly developing area.

Providing students with the fundamentals of archaeology and engaging them with the work that goes into understanding world prehistory, World Prehistory and Archaeology locates this knowledge in the context of the modern world, recognizing the relevance of archaeology to contemporary issues.

Michael Chazan is a professor in the Department of Anthropology at the University of Toronto, Canada. He earned his PhD in anthropology at Yale University, USA. Before coming to Toronto, Professor Chazan was a postdoctoral fellow with the Centre National de la Recherche Scientifique in Paris, France, and at the Hebrew University in Jerusalem, Israel. His field experience includes excavations in New Jersey, France, Israel, Jordan, Egypt, and South Africa. Professor Chazan is the author of The Reality of Artifacts: An Archaeological Perspective published by Routledge. He co-directs the Wonderwerk Cave Research Project in the Northern Cape Province, South Africa.
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Preface for the Sixth Edition

This book is built on three principles. The first is that the actual empirical record of the archaeological past is significant. My first goal is to present what we know about the archaeological past with accuracy and clarity in an accessible format. The second principle is that archaeological inquiry is an ongoing process and that what we know about the past cannot be separated from how we learn about the past. I also think that it is the process of discovery that makes archaeology exciting: one literally never knows what will be uncovered next. Throughout the book I have tried to integrate the methods of archaeological research into the presentation of our knowledge of the past. Method and theory are not relegated to an introduction (although there are two introductory chapters to set the stage) but rather are woven through the entire text. The third principle is that our study of the past cannot be separated from our experience as individuals or from the political and historical circumstances we live in. Archaeology is the study of the past, but it is very much an activity that takes place in the present. Essays by practicing archaeologists and consideration of social and political aspects of archaeology are included in every chapter.

So, what is new in this edition? There are of course new discoveries, and we have been able to include a mica production site from the Hopewell period, DNA evidence about the elite of Pueblo Bonito, and the first documentation of hunting of lions by Neanderthals. In some cases the weight of discoveries forces a fundamental rethinking of how to present material. In this edition the chapters on modern human origins (Chapter 5) and the spread of human populations into the Americas (Chapter 6) have both been reorganized, and new material has been integrated into the new structure. The chapter on the development of agriculture in the Americas (Chapter 8) has required a more modest reorganization. The incredible discoveries at Liangzhu, China, require a rethinking of the timing of the first state societies in this region and I am very excited to be able to include information about these developments. I had the good fortune to see a wonderful exhibit at the Morgan Library on Enheduanna, the Mesopotamian Priestess, who is the earliest known named author. Her work now is included in the chapter on Mesopotamia, and she is recognized on the cover of the book. There is also reason to celebrate with the establishment of the Newark Earth-works, long the site of a golf course, as a World Heritage Site. This recognition is long overdue, and it is wonderful that this important site is now open to visitors. There are also developments in archaeological theory, particularly expanding recognition of alternative pathways to social complexity, and even the exploration of anarchist frameworks for understanding the archaeological record. I have also been impressed by the rapid development of historical archaeology into one of the most dynamic parts of the discipline and have begun the process of expanding the final chapter of this book to represent the full breadth of this innovative work.
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Organization

Part I of this book, “The Past Is a Foreign Country: Getting From Here to There,” presents an introduction to archaeological method and theory. The first chapter, “Getting Started in Archaeology,” begins in the field and discusses how archaeologists locate and excavate sites. From the field, we move into the laboratory to look at how the remains recovered in an excavation are analyzed. Archaeology involves not only conducting field and laboratory work but also developing a framework for thinking about the past. In Chapter 2, “Putting the Picture Together,” we consider how well we know the past and how much we can learn about it. This chapter presents a brief history of the ways archaeologists have thought about the past.

From here, we turn to what we currently know about prehistory. The next three parts of the text examine human evolution, agricultural beginnings, and the development of political complexity, respectively. Part II, “Human Evolution,” covers the period from the first evidence of tool manufacture to the spread of modern humans (Homo sapiens) throughout the globe. Human evolution involves the interaction between changes in human anatomy and changes in the way humans lived and in the tools they used. The four chapters in this part follow the process of biological evolution while tracking the geographic spread of human populations and developments in the way they lived.

Part III, “Perspectives on Agriculture,” examines the shift to an agricultural way of life. The development of agricultural societies demanded a profound reorientation of the way humans related to plants and animals, along with equally significant changes in society and technology. Because the transition to agriculture took place independently in several distinct regions, it is possible to take a comparative approach to the origins of this new way of life to gain a broad understanding of the process. Chapter 7, “Towers, Villages, and Longhouses,” presents the archaeological record pertaining to the beginnings of agriculture in the Middle East and the spread of agriculture into Europe. Chapter 8, “Mounds and Maize,” focuses on the origin of maize (corn) agriculture in Mesoamerica and its spread into North America. The adoption of maize agriculture in eastern North America is particularly interesting and complex, as maize was integrated into an existing indigenous agricultural system. Chapter 9, “A Feast of Diversity,” broadens the comparative perspective by briefly considering a number of other civilizations in Africa, China, New Guinea, and Peru. It becomes clear that the development of agriculture often spanned a period of several thousands of years and that the process differed significantly among regions.

Following the adoption of agriculture, societies in many parts of the world expanded in scale and increased in population, which in turn led to increased social inequality. Power and access to resources came to be controlled by a smaller segment of people, resulting in the emergence of state societies. The final part, Part IV, “The Development of Social Complexity,” covers many of the world’s most spectacular and enigmatic archaeological sites, including Stonehenge, the pyramids at Giza, and the cities of the Maya. As with agriculture, social complexity developed independently in a number of regions. Thus, it is again possible to use a comparative approach to gain a broad understanding of this process.

The first chapter of Part IV – Chapter 10, “Complexity Without the State” – considers the monumental sites of Stonehenge, Pueblo Bonito, Cahokia, and Great Zimbabwe, constructed by societies that were characterized by emerging social inequality. The remaining chapters present case studies of  xix. early states and empires and are organized geographically. The text concludes with an epilogue entitled “Bringing It Back Home,” in which we look at the traces of the past in our familiar world.



Pedagogy

Every chapter contains a number of pedagogical elements to guide students through the text. Each chapter opener includes satellite location maps and time-lines to orient students in time and place. Learning objectives help students focus their reading of each chapter. Key terms, concepts, and place names are defined or described when they first appear within the text; they are also defined in the margin of the page. Subsequently, they are all listed together in a section at the end of each chapter called Key Terms, along with a Chapter Summary and a list of Review Questions. Each chapter contains dozens of stunning illustrations and photographs to engage students in the subject matter, demonstrate key concepts, and visually convey the spectacular nature of our stops along the pathways through time.



Distinctive Features

The main purpose of this book is to present an integrated picture of prehis-tory as an active process of discovery. From this perspective, we cannot relegate methodological issues to the opening chapters alone. After students are introduced to archaeological method in the first two chapters, the question of how we know the past comes up on numerous occasions throughout the remaining text. A number of features have been developed to draw together an integrated presentation of prehistory.


■ Toolbox Sections

Toolboxes introduce aspects of archaeological methods that are particularly relevant to the material covered. There are two Toolboxes per chapter. Toolboxes are critical for achieving the aim of this book: to integrate prehistory with an introduction to archaeological methods. Examples of Tool-boxes include “Archaeoacoustics” (Chapter 2), “Faunal Analysis and Taphonomy” (Chapter 2), “Isotope Analysis” (Chapter 4), “Experimental Archaeology” (Chapter 6), “Archaeology and Genetics” (Chapter 11), “Underwater Archaeology” (Chapter 12), “Space Syntax” (Chapter 12), and “Human Osteoarchaeology” (Chapter 13).
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■ From the Field

A primary goal of this text is to draw students into the process of archaeological research. Rather than sitting on the sidelines observing the game, students should be on the playing field. This does not mean that this book is suitable only for future archaeologists; rather, it is meant to provide the tools to give any student a lifelong engagement with archaeology, whether through traveling, visiting museums, reading, or joining in a research project. Toward that end, we have also included in each chapter a feature called From the Field, in which people who are actively involved
in archaeological research write an infor mal report about a project relevant to the chapter subject. A new From the Field segment in this edition is “Teaching Afr ican Diaspora Archaeology From the Field at Estate Little Princess in St. Croix” by Alicia Odewale and Alexandra Jones. Additional From the Field segments include “A Paleoepiphany” by Lynne Schepartz (Chapter 4), “‘Towns They Have None’: In Search of New England’s Mobile Farmers,” by Elizabeth S. Chilton (Chapter 8), “Gender and Sexuality in the Field” (Chapter 13) by Chelsea Blackmore, and “Chavín de Huántar: The Beginnings of Social Complexity in the Andes,” by John W. Rick (Chapter 14). I have also contributed features on my own fieldwork experiences in South Africa, Jordan, and Egypt. I hope that these sections will inspire some readers to consider volunteering on an excavation or enrolling in a field school. No words can replace the experience of uncovering the buried remains of the human past.


 xx. 
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■ Archaeology in the World and Contemporary Relevance of Archaeology

Despite the stereotype of the archaeologist as a cloistered academic, archaeology is very much a discipline that takes place in the real world. Issues such as control over human burial remains, the antiquities trade, and the preservation of threatened cultural resources are every bit as important to the field as trowels and levels. Archaeology is not only the study of what happened in the past but also the examination of the role of the past in today’s world.

To emphasize the significance of the role of the past in the present, every chapter includes a boxed feature called Archaeology in the World. These boxes pinpoint ethical issues relevant to the archaeology of the periods discussed in the chapter. Through reading these features, students will see that archaeology plays a role in the present. Archaeology in the World topics include “Religion and Evolution” (Chapter 4), “Repatriation of Indigenous Burial Remains” (Chapter 6), “The Trade in African Antiquities” (Chapter 10), and “The Catastrophe of Warfare: Iraq 1.23 An and Syria” (Chapter 11). This edition includes features on “Community Archaeology” (Chapter 1), “Political Borders and Archaeology” (Chapter 7), “Who Owns the Past?” (Chapter 8), “Archaeology and the Environment” (Chapter 9), “Archaeology and Development” (Chapter 12), “Archaeology and Tourism” (Chapter 13), and “Ancient Agriculture and Modern Development” (Chapter 14).


[image: A magazine-style page titled From the Field featuring an article on cultural resource management archaeology, with columns of text and a photo of several people gathered outdoors and a woman sitting in a chair, examining a map or document.]
 

We have also added a brief discussion of the Contemporary Rele vance of Archaeology at the opening of each Part of the book. Topics include “Imagining a World Without Us” (Part I), “The Future of Human Evolu tion” (Part II), “Restoring Connections with the Natural World” (Part III), and “Exploring the Moral Grounds of Economic Relations” (Part IV).
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A Final Note

Australian aboriginal societies speak of the dreamtime as the time when their ancestors walked the land. The actions of ancestors are inscribed in the land and experienced in the landscape. Archaeology explores the “scientific dreamtime” – the time of our ancestors that we discover through archaeological research. This book is an introduction to the current state of archaeology. It is not a simple catalogue of finds but rather an attempt to give coherence to the vast expanses of human experience studied by archaeologists. Our hope is that readers will keep in mind the uncertainty that characterizes the study of prehistory. What is meant by “uncertainty”? Archaeology is a constant process of questioning and improving our understanding of the past. As in any science, all claims can and should be questioned. Archaeology is a report on the current state of the human endeavor to understand our own past. We invite you to join this endeavor, in which we reveal the present state of archaeological knowledge and introduce you to the methods used to gain that knowledge. We hope that these tools will enable you to actively engage in thinking about humanity from the perspective of archaeology, to think about processes that stretch over millennia and are global in scale, and to walk the pathways of our own “scientific dreamtime.”
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Contemporary Relevance of Archaeology: Imagining a World Without US

DOI: 10.4324/9781003461654-1


Is it conceivable that the cities and towns we live in will eventually crumble and disappear into the earth? Looking at the Maya cities hidden within the jungles of Guatemala and Honduras I wonder whether their inhabitants ever entertained such thoughts. Maya cosmology includes prophesies of an end of times, but did the people living in these massive settlements think of a more mundane fate of cities abandoned and swallowed by vegetation? Archaeology teaches us to be alert to the world around us, to see the clues of past lives that are now obscure. Think about the streets you walk every day and the traces of history that are present even when overlooked. Wherever you live you are inhabiting an environment shaped by people who lived long ago who likely never imagined that their world would ever fade from view. In his book World Without Us, Alan Weisman asks us to imagine what would happen if humanity suddenly disappeared. He traces how buildings will crumble and great cities will disappear but also comes to realize that traces of humanity will always remain. We have been shaping the ecology of our planet for millions of years.

The threat posed by global warming induced by human activity has raised awareness that a sharp distinction between ecology and society does not hold. Archaeology allows us to see that any effort to separate nature and culture ignores a reality stretching back millions of years in which humanity and ecology are deeply intertwined. In his book Weisman alerts us to the microplastics that will be a legacy of our modern age that will persist hundreds of thousands of years into the future and the urgent threat these particles pose to the marine food web. But he also recognizes a far deeper record of global human impacts such as the distribution of wheat and barley across the globe, which can be traced back to early agricultural societies living thousands of years ago.


[image: An old stone building with no roof, showing empty window and door openings. Plants and vines are growing around and inside the ruins.]
 
The ruins of Gadard Mansion outside Portland, Maine.

When we go for walks in nature, we are walking in a landscape shaped by human action. In many areas an attentive eye can identify mounds built by Native Americans or the stone walls that mark now abandoned agricultural fields. On my walks I particularly enjoy finding clusters of apple trees and blackberry brambles, the persistent botanical traces of the places where people once built their homes and lived their lives. Looking around it is often possible to find the depression left by the foundations of a house, fertile grounds for archaeological investigation.
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Part I
The Past is a Foreign Country: Getting From Here to There

DOI: 10.4324/9781003461654-2


Contents


	Introduction Questions of time And Ethics

	Chapter 1 Getting Started in Archaeology

	Chapter 2 Putting the Picture Together





Archaeology is the study of the human past through the traces of the past that exist in the present. After reading this introduction, you should understand:



	The structure of the discipline of archaeology.

	The fundamental elements of archaeological ethics.
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Introduction: Questions of Time and Ethics

DOI: 10.4324/9781003461654-3




The thing the Time Traveller held in his hand was a glittering metallic framework, scarcely larger than a small clock, and very delicately made. There was ivory in it, and some transparent crystalline substance. “This little affair,” said the Time Traveller, resting his elbows on the table and pressing his hands together above the apparatus, “is only a model. It is my plan for a machine to travel through time.”


(Wells [1895] 1984, 39)



Time travel, as imagined by H. G. Wells in his visionary novel The Time Machine and by others in countless subsequent films and books, remains a tantalizing impossibility. We cannot climb into the saddle of an apparatus, or for that matter the seat of a DeLorean, that will whisk us back in time. We are rooted firmly in the present.

Archaeologists have developed a solution to the problem of time travel that is every bit as intricate as the mechanism built by Wells’s hero. Archaeological excavation and analysis is a highly developed scientific discipline that allows us a means of access to the human past. Archaeology does not take us into the past but enables us to read the traces of the past that exist with us in the present.

A simple “thought experiment” can give a sense of how archaeology works. Imagine a building that you are familiar with, perhaps your family home or a school you have attended. Picture how this structure looks today, and then attempt to remove any elements that were added in the past 20 years. If the building is old, try pushing back 40, 60, or even 100 years. Now extend your view to encompass a larger landscape, perhaps a neighborhood or a town. Although we cannot reenter the past, we are surrounded by its material traces. Uncovering and understanding these traces is the archaeologist’s task (Figure I.1).


[image: A tall brick church with a clock tower and pointed steeple stands on a city street. Modern high-rise buildings rise behind it, and people are walking along the sidewalk below.]
Figure I.1 
In Boston, the Old South Meeting House stands in stark contrast to the surrounding modern city.
Return to text.⏎

Because archaeological remains can take many forms – objects made or modified by people, organic material, geological features – the discipline of archaeology is diverse. As a result, archaeology is often found spread across academic disciplines. In the United States, archaeology is considered a subfield of anthropology, and departments of archaeology are rare. Anthropologists study the diversity of human experience, and archaeology provides an important bridge between biological anthropologists and anthropologists studying modern society and culture. Archaeology also provides time depth and gives a clear material focus to anthropology. Archaeologists working on the ancient civilizations of Mesopotamia, Egypt, and the biblical world are often found in departments of Near or Middle Eastern studies, while archaeologists of classical Greece and Rome are usually in departments of classics or art history. Archaeologists are also employed as curators in museums.

Archaeologists today tend to work outside of the university or museum setting. In the United States, most professional archaeologists are employed by private companies, dedicated to excavating and surveying areas in advance of impending construction. This type of archaeology, usually referred to as cultural
 4. 
resource management, or CRM, is critical to preserving our heritage in the face of development. CRM is increasingly a global enterprise and includes firms that operate internationally. Other archaeologists work in various branches of the government, particularly the National Park Service. Archaeologists working in the public sector, or in CRM units housed in universities, play a critical role in both the preservation and the presentation of cultural heritage (Figure I.2). Archaeologists have also begun to find employment in law enforcement, interdicting illegally traded artifacts and halting illegal excavation. Finally, archaeologists contribute to the development of methods of forensic science and remain active in projects documenting crime scenes, both on the local level and internationally in conjunction with investigations of war crimes.


[image: A person stands inside a large square excavation pit, holding a tool. Buckets and digging equipment are placed around the edges of the pit.]
Figure I.2 
Archaeologist from Colorado State University’s Center for Environmental Management of Military Lands excavates as part of a cultural resource management project at Fort McCoy, Wisconsin.
Return to text.⏎

Training in archaeology is based on a combination of university course work and practical experience. Most professional archaeologists have advanced training, at least at the master’s level. Archaeological research is expensive, supporting both the process of excavation and the scientific analysis of the recovered materials. For CRM firms, the costs of excavation are paid by the landowner, as required by law. In most cases, the firm has to bid for a contract, the terms of which bind and limit the firm. Academic and museum-based archaeologists have the luxury of pursuing projects that develop from a program of research rather than from the imperatives of development. However, to pursue research, it is necessary to raise funds from government and private agencies. In the United States, the National Science Foundation and the National Endowment for the Humanities provide critical funding for archaeological research.

Archaeology is a varied field of study, and archaeologists follow a range of career paths. However, the discipline is bound both by shared methods and interests and by a shared ethic. Archaeologists recognize the importance of exploring and codifying archaeological ethics. The Register of Professional Archaeologists (RPA) was founded in 1998 as a listing of archaeologists with both graduate training and practical experience who agree to abide by an explicit code of conduct and standards of research performance (www.rpanet.org). The Society for American Archaeology has set out the following eight principles of archaeological ethics (www.saa.org):



	Stewardship. The archaeological record is irreplaceable, and archaeologists are responsible for acting as stewards, working for long-term conservation and protection of the archaeological record. Stewards are caretakers and advocates who work for the benefit of all people. The archaeological record includes archaeological materials, sites, collections, records, and reports.

	Accountability. Archaeologists are accountable to the public and must make an effort to consult actively with all groups affected by their research.

	Commercialization. Archaeologists should discourage and avoid the enhancement of the commercial value of archaeological  5. objects, particularly those not curated in public institutions or those inaccessible to the public.

	Public Education and Outreach. Archaeologists should reach out to and cooperate with interested members of the public.

	Intellectual Property. Original materials and documents from archaeological research should not be treated as personal possessions. After a limited and reasonable time, these materials should be made available to others.

	Public Reporting and Publication. Knowledge gained from archaeological research should be published within a reasonable length of time to a wide range of interested publics. If necessary for the preservation of a site, its location and nature may be obscured in publications.

	Records and Preservation. Archaeologists should actively work for the preservation of archaeological records and reports.

	Training and Resources. Archaeologists must have adequate training, facilities, and support before carrying out research.




The archaeologist’s role as steward of the past must be balanced by a commitment to the interests of local and descendant communities, including indigenous communities who have often been excluded from the study of their own past. As the Canadian Archaeological Association statement on ethics explains, stewardship includes “collaborating with Indigenous peoples, descendant populations, and non-Indigenous community members and other stakeholders whenever possible, to make decisions about how to care for and interpret material culture” (https://canadianarchaeology.com/caa/about/ethics/principles-ethical-conduct). It is critical that archaeologists learn to value oral history and traditional knowledge. Archaeologists must be attentive to the deeply held spiritual connection that often exists between descendant communities and places in the landscape and remains of the human past.

At a global scale, archaeologists grapple with threats to the archaeological record including the destruction of archaeological sites in military conflict and the illicit trade in antiquities (see “The Trade in African Antiquities,” Chapter 10, p. 295 and “The Catastrophe of Warfare: Iraq and Syria,” Chapter 11, p. 303). The United Nations Educational, Scientific, and Cultural Organization (UNESCO) plays a particularly important role as an advocate for global protection of cultural heritage, which includes archaeology.

Archaeologists study the past, but they work for the present and the future. Although we are motivated by the excitement of discovery, we are also compelled by the importance of conservation. The practical decision of how much of a site to excavate offers an example of maintaining a balance between exploration and conservation. While archaeologists might like to clean out every nook and cranny of a site as they search for critical pieces of data, such an approach is acceptable only in situations where the site faces imminent destruction. In all other cases, the desire to explore is tempered by the imperative of leaving material for future generations of archaeologists who may arrive with new methods capable of unlocking aspects of the archaeological record that are inaccessible today.

From Indiana Jones to Lara Croft, archaeologists have become popular movie heroes. The irony is that the reality of archaeology is much closer to moviemaking than to the exploits of a movie hero. Like making a film, archaeology  6. involves the logistics of working with a team on location, for long hours, and with an eye toward pragmatic compromise. Like filmmakers, archaeologists do a great deal of unglamorous pre- and postproduction work. Archaeology calls less for bravery in battle than it does for the courage to take creative leaps based on intuition. The result of archaeological research is not triumphantly grasping a trophy but rather reaching conclusions that open an entirely new vista of questions.


Summary


	Because archaeological remains can take many forms, including objects made or modified by people, organic material, and even geological features, the discipline of archaeology is highly varied.

	In the United States and Canada, the academic discipline of archaeology is usually found in Departments of Anthropology, as well as in Departments of Near or Middle Eastern Studies, Classics, and Fine Arts.

	Most archaeologists today work outside of academia, in either cultural resource management firms or government agencies.

	Archaeological ethics are based on the idea that archaeologists should act as stewards of the archaeological record.

	Stewardship includes a commitment to the interests of local and descendant communities, including indigenous communities.





Review Questions


	Can you think of a place you are familiar with where the physical remains of the past are apparent?

	How does stewardship of the archaeological record differ from ownership?

	In what ways do archaeologists work for the future?

	Why do you think it is important for archaeologists to be responsive to the interests of local and descendant communities?









 7 is blank. 
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1
Getting Started in Archaeology


[image: A small stone-like structure tilted sideways on a plain background.]
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This chapter introduces you to how archaeologists find and excavate sites, as well as to the basics of archaeological laboratory research. After reading the chapter, you should understand:



	The goals of archaeological survey.

	The methods of horizontal and vertical excavation.

	The use of quantification in artifact and ecofact analysis.

	The methods used to construct an archaeological chronology.




 9. 


[image: Three people with backpacks examining rock surfaces on a mountain landscape with a lake and surrounding peaks in the background.]
 
Archaeological survey in the French Alps.



 10. We experience the past at almost every instant. Think of how you hear a piece of music. You do not simply hear a succession of notes as they unfold in time. Rather, your hearing of each note is shaped by your memory of the preceding notes and your anticipation of what is to come. The human present is created through a fusion of past, present, and future.

As humans, we live in a present shaped by our consciousness of the past. Our sense of the past exists in our memories – in our visual, auditory, and olfac-tory images and sensations. Athletes also speak of a “body memory” that allows them to carry out elaborate, fine-tuned sequences of action. But memory goes far beyond our minds and our bodies. Writing systems and, more recently, computer technologies store memory externally. Anthropologists speak of collective memories – particularly memories of traumas, such as the events of September 11 – that are held by a group rather than being the property of an individual. Objects and places can also embody memory; most families have heirlooms that carry a memory and a direct connection to previous generations (Lillios 1999).

Archaeology is a science that probes the depths of the human past. But archaeology is not time travel: Archaeologists and the objects they study remain firmly anchored in the present. The essential trick of archaeology is how to use static objects that exist in the present to infer the dynamics of past societies (Binford 1983). Put more simply, the goal of archaeological method is to be able to use the objects we dig up to understand the lives of people who lived in the past.

The goal of this chapter is to introduce you to archaeological method – to show you how archaeologists look at the world. We begin with fieldwork, first the way that archaeologists locate sites and then how sites are excavated. Archaeological excavation draws heavily on methods used in geology, so we also take time to consider aspects of geological stratigraphy. We then move to the laboratory to see how the objects recovered in excavations and surveys are analyzed. We pay particular attention to the quantitative methods archaeologists use to glean information from the totality of the recovered material.


1.1 Reading the Landscape

The first challenge facing archaeologists is finding the traces of human action. The purpose of an archaeological survey is to map the physical remains of human activity. The scale of surveys can range from an entire region to the surface of a single site. The evidence recorded can be as fine-grained as individual stone tools and potsherds or as massive as large standing structures.



■ Survey Design

The most obvious reason for carrying out an archaeological survey is to discover sites, be they sunken ships, buried cities, or hunter-gatherer camps. But archaeologists also use surveys to understand the distribution of sites within a region, how sites are distributed across the landscape, or where different activities took place within a site. In some cases, the goal is to determine whether sites are at risk of being destroyed by construction projects. Often, there is pressure to gain as complete a picture as possible at the lowest possible cost.

Archaeological surveys must be designed with the goals of the project in mind (Banning 2002). Simply recording everything is rarely possible, or even necessary, so archaeologists usually determine a strategy to sample the survey area. Statistical sampling in archaeological survey works on the same basis as in a
 11. public-opinion poll. In both cases, a carefully selected sample is used to represent a larger population. The goals of survey research can range widely. In an important survey project carried out in southern Iraq, Robert McCormick Adams and his colleagues were able to trace the hierarchy of settlements surrounding the large urban centers of early Mesopotamia (Adams and Nissen 1972). Archaeologists working across the western United States have used similar survey methods to track the mobility of small-scale societies of hunter-gatherers (Kelly 1988).


survey An archaeological survey maps the physical remains of human activity.



in situ Archaeological material is considered to be in situ when it is found in the place where it was originally deposited.





■ Geological Factors

It would be naïve to expect that we can simply walk across the landscape and find traces of all past human activity. Archaeological survey must take into consideration geological factors that affect the preservation and visibility of sites. Often, sites are so deeply buried that no artifacts are visible on the surface. Early prehistoric sites in East Africa, such as Olduvai Gorge, are examples of this kind of deeply buried context. At Olduvai Gorge, sites can be discovered only where natural erosion has cut through the accumulation of sediments, exposing fossil-and artifact-bearing levels.

Although erosion is often the archaeologists’ indispensable ally, erosion can also complicate the interpretation of survey results. In many cases, stream channels have cut through archaeological sites and redeposited material far downstream. Archaeologists must take care to determine whether archaeological material picked up on a survey is actually in the place where it was originally deposited or whether it has been transported and redeposited. Archaeologists refer to material that is in the place where it was originally deposited as in situ. It is often possible to identify archaeological material that has been transported by water on the basis of characteristic wear patterns and the absence of very small fragments.



■ Recovery Methods and Geographic Information Systems

Most surveys involve little more than a team of archaeologists walking slowly, with heads bent, across the landscape. The problems faced in surface collection vary tremendously according to the context of the research (see Figure 1.1). On the one hand, in locations where there is heavy brush coverage, actually seeing artifacts can be extremely challenging. On the other hand, there are areas where one is walking on a “carpet of artifacts” – a situation that is problematic because one has to decide what to pick up and record.


[image: Rocky ground with broken stones and fragments. In the center is a rounded, partially exposed object embedded in the soil. A small measuring scale with a circular dial and a base is placed near the object.]
Figure 1.1 
Artifacts made of flint that has weathered to a dark brown color stand out clearly against the white limestone in this open environment in southern Israel making it easy to identify exposed artifacts.
Return to text.⏎

In a depositional environment, where there is a constant buildup of sediments, artifacts may not always be found on the surface. In such a context, many archaeologists rely on a strategy of digging small test pits to find buried artifacts. The type of survey and the extent of available resources together determine the placement of the test pits.

Archaeologists draw on a wide range of technologies to increase their ability to detect archaeological deposits and to collect and organize spatial information:



	Methods of remote sensing, including aerial photography and satellite imagery, play a critical role both in discovering sites and in orienting exploration (see the Remote Sensing Toolbox in Chapter 10, p. 285).
 12. geographical information systems (GIS) are suites of software applications that allow spatial data to be brought together and consolidated.


	Geophysical techniques are used to gain an idea of what lies below the surface of a site without having to excavate, allowing archaeologists to detect invisible features. The two main geophysical methods used in archaeological survey are magnetometry and ground-penetrating radar (see the Geophysical Methods Toolbox in Chapter 13, p. 370).

	The location of archaeological sites can be determined with handheld global positioning system (GPS) receivers. We all have sophisticated GPS receivers in our phones but archaeologists who need precise spatial data rely on differential GPS units that provide greater precision.

	Drones mounted with cameras have become increasingly inexpensive and easy to operate, providing a tool for collecting aerial views of sites and landscapes. When multiple images are taken from a drone it is possible to use photogrammetry software (see discussion on p. 24–25). Figure 1.2 shows a drone flying above the site of Cerro Chepen in Peru.[image: A rocky hillside with exposed layers of soil and shallow trenches in the foreground. A wide landscape with fields and distant buildings appears in the background. A drone is flying in the sky on the right side of the image.]Figure 1.2 
Drone flying above the site of Cerro Chepen, Peru. Drones are used by archaeologists to create aerial views of excavations and to create 3D models of sites using photogrammetry.
Return to text.⏎

	Airborne LiDAR, a technique that uses lasers to map physical features, has shown tremendous potential to map landscapes and features that are obscured by vegetation (Opitz and Limp 2015).




Archaeologists have access to a wide range of geographical information. Satellite images, aerial photographs, topographic maps, and the coordinates of locations of sites already found make up a rich body of data.

Geographic information systems (GIS) software works as a series of layers or overlays that the software sets to the same scale (see Figure 1.3). Imagine that you have a series of “documents,” including an aerial photograph of a site, a topographic map of the region in which the site is located, a soil map of the same region, and, from a survey, the coordinates of archaeological finds at the site (Wheatley and Gillings 2002). For any one of these documents to be used in a GIS environment, the exact longitude and latitude of two or three points in the area covered by the map must be known, allowing the document to be
 13. 
georeferenced. Once the image is georeferenced, it must be digitized as either a digital or a raster image. A digital image is one in which all points are digitized; a raster image is simply a scanned picture. Once each of the documents is digitized and georeferenced, all of them are ready to be treated as layers by a GIS program. The program will overlay the images at a uniform scale and location. One can then see how a particular site lies relative to the find spots identified in a survey, the distribution of soils, the hydrology, and the topography of the area. GIS programs come with tools to both visualize and analyze these data. To help archaeologists visualize a region, topographic maps can be used to create three-dimensional models of the terrain and to statistically test the association of find spots with elevation, slope, and soils. One popular application is to analyze the “viewshed” – what would have been visible to a person from a given spot in the landscape.


[image: Three map panels showing geographic areas with rivers or terrain outlines. With circular dots, mark several locations on each map. The panels are arranged diagonally, with one at the top right, one in the center, and one at the bottom left.]
Figure 1.3 
GIS software allows for the integration of multiple geographical representations including ground cover, topography, and modern settlements, shown here in a map of western South Africa with archaeological sites indicated by red dots.
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When GIS was first introduced, it was used largely within an ecological framework, looking at relationships between site locations and the availability of natural resources. Other applications were developed to model migration routes and to predict where sites would likely be found. In recent years, a number of archaeologists have begun to use GIS software as a means of exploring the way people in the past would have experienced the landscape.





 14. 



1.2 Excavation


horizontal excavation An excavation for which the goal is to excavate a broad area in order to expose the remains of a single point in time.


The archaeological “time machine” consists of simple tools such as trowels, screens, and levels. The fundamental characteristic of archaeological excavation is the careful attention paid to recording the context in which artifacts are discovered. Intensive documentation is what distinguishes archaeological excavation from vandalism and looting.


vertical excavation An excavation for which the goal is to excavate a significant depth of deposits in order to expose the record of a sequence of occupations.



■ Horizontal Excavation

In a.d. 79, the Roman city of Pompeii was rapidly buried by volcanic material from the eruption of Mount Vesuvius. The archaeological site at Pompeii preserves the last moments of the city in often gruesome detail. Pompeii provides a unique snapshot of life in a Roman city at a single moment in time (see Figure 1.4). The effort to reconstruct such a moment is one of the major goals of archaeological excavation. At most sites, time is not frozen quite as spectacularly as at Pompeii, and archaeologists must work with fragmentary remains that have been significantly altered both by subsequent occupants of the site and by natural processes.


[image: Ruins of old stone and brick buildings lining a narrow-paved street under a cloudy sky.]
Figure 1.4 
A moment frozen in time. A cobbled road in the Roman city of Pompeii preserved by the eruption of Vesuvius. Note the preservation of stepping-stones used to get across the street.
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When archaeologists work to reconstruct a particular moment in time, it is necessary to excavate broad areas of a site. Such an approach is referred to as horizontal excavation. This is contrasted with vertical excavation, which focuses on the sequence of occupations of the site. Figures 1.5 and 1.6 show examples of horizontal and vertical excavations.


[image: An aerial view of an extensive archaeological site with stone foundations, rectangular building outlines, columns, and ruins spread across a dry, rocky landscape.]
Figure 1.5 
Example of a horizontal excavation. The Roman ruins of Histria citadel, Romania. The plan of much of the settlement and the fortification walls are clearly visible in this aerial photo.
Return to text.⏎


[image: An elevated view of a large circular stone ruin on a hilltop, surrounded by green fields, trees, and a valley landscape stretching into the distance.]
Figure 1.6 
Excavations at the site of Megiddo, Israel, include massive trenches that have exposed over 2,000 years of occupation. Note how the trenches cut into the mound that is built up of successive occupation levels.
Return to text.⏎


Horizontal excavations can be carried out on any type of site, from simple hunter-gatherer camps to large urban centers. The French prehistorian André Leroi-Gourhan was among the pioneers of horizontal excavation (Leroi-Gourhan 1984). At
 15. 
the site of Pincevent in the Paris Basin, Leroi-Gourhan excavated a prehistoric hunter-gatherer encampment from the Magdalenian period. These people left behind no traces of architecture, yet by carefully mapping every stone tool and every animal bone found on the site, Leroi-Gourhan was able to reconstruct the locations of tents and estimate the number of family groups using the site. Pincevent was a perfect site for this undertaking because it had only one major layer of occupation, which had been rapidly buried by river silts.

Another ideal setting for horizontal excavation, on a much grander scale, is offered by the city of Amarna in Egypt. A new capital city, Amarna was constructed by Akhenaton as part of his program of religious reformation (1350 b.c.). Following Akhenaton’s death, his reforms were repudiated and his city abandoned, never to be reoccupied. Excavations at Amarna have exposed large parts of the city plan, giving us an invaluable perspective on New Kingdom Egyptian town planning (Kemp 2006).





■ Vertical Excavation

Most archaeological sites include more than a single period of occupation. Many archaeologists are drawn to sites with a lengthy history of occupation because their interest is in long-term processes of culture change. Several archaeologists have emphasized that sites such as Pincevent and Amarna are in fact quite rare and also more complex than they at first seem. Thus, for all archaeologists, an understanding of how sites develop over time is critical. Vertical excavations focus on exposing the record of a sequence of occupation. Emphasis is placed more on excavating the entire depth of deposits than on opening large horizontal areas. In vertical excavation, archaeologists analyze the sequence of deposits, or stratigraphy, of the site. The basic concepts of stratigraphy are drawn from geology; applied to archaeology, they have led to the development of methods of archaeological stratigraphy that take into account the particular characteristics of archaeological sites.


 16. law of superposition In any undisturbed depositional sequence, each layer of sediments is younger than the layer beneath it.


GEOLOGICAL STRATIGRAPHY. When sediments are deposited in an undisturbed environment, a stratigraphic sequence will develop over time. The buildup of sediments is said to be stratigraphic in that it follows the law of superposition, which states that, in any undisturbed depositional sequence, each layer is younger than the layer beneath it. A stratigraphic sequence can be either continuous or discontinuous. In a continuous sequence, the sediments or rocks are uniform throughout, with no clear breaks. In a discontinuous sequence, there are clear breaks in either the types of rocks or the types of sediments. In a discontinuous sequence, it is possible to identify discrete layers, or, as they are often called in archaeology and geology, strata. Geological strata can be characterized either by the type of rock or sediment they consist of or by the fossils they contain.


strata Discrete layers in a strati-graphic sequence.


The surface of the earth is not an undisturbed depositional environment. The movements of the plates of the earth’s crust cause mountain chains and rift valleys to form. Volcanic activity brings igneous rocks from the earth’s mantle to the surface. Erosion by wind, water, and glaciers breaks down and transports rocks and sediments. As a result of all of this activity, the law of superposition applies only in localized contexts where deposition has taken place. The geological science of stratigraphy has as its goal the correlation of strata across wide areas.

In many cases, geologists drill deep into the earth to gather samples for stratigraphic analyses. Such exploratory work is essential in prospecting for minerals and oil. In other cases, such as road cuts that slice through part of a hill, it is possible to see stratigraphy directly. The exposure left by a road cut, or by natural erosion as shown in Figure 1.7, is called a stratigraphic section or profile. If the rocks in the profile are sedimentary rocks – rocks that have formed from sediments in a depositional environment – we can apply the law of superposition to deduce that the rocks lower down in the sequence are older than those higher up. Often, in road cuts, the folding of the rocks from the processes associated with mountain building is apparent, and we can follow strata along their folds. Of course, one does need to make sure that what one is looking at is actually sedimentary rock. In many cases, what one sees in a road cut consists of either metamorphic rocks, which have formed deep in the earth’s crust at high temperature and pressure, only to be thrust out onto the surface as the result of uplift, or igneous rocks, which have squeezed through the crust from the earth’s mantle. The law of superposition does not necessarily apply to these kinds of rocks.


[image: Two people walking along large, weathered stone blocks at an archaeological site, with dense green trees in the background.]
Figure 1.7 
Erosion in a riverbed in upstate New York exposes strata of sedimentary rock.
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HOW ARCHAEOLOGICAL SITES FORM. Most environments on the surface of the earth can be classified as either erosional or depositional – locations where sediment is being either carried away or deposited, respectively. Buried archaeological sites form in depositional environments. In some cases, artifacts are deposited on a surface and then, over time, become incorporated into the geological strata. Most early prehistoric sites were formed in this way. In discussing  17. the stratigraphy of such sites, one is usually referring to the position of the archaeological deposits in geological strata.


anthropogenic deposits are produced by human activities ranging from building fires on ephemeral hunter-gatherer camp sites to erecting the palaces and fortifications of great cities.


On most archaeological sites, stratigraphy refers to the accumulation of strata that result from a combination of geological and anthropogenic deposits. Anthropogenic deposits are produced by human action.

For village and city sites, it is necessary to understand the methods and materials used in their construction, and it is also important to understand how structures decay and collapse. In many areas, the main construction material used until recently has been unbaked mud brick. As mud-brick structures fall out of use, they are usually eroded along the base, which causes them to collapse. The resulting collapsed house forms a mound of earth that was simply leveled out before new structures were built. As layers of collapsed mud-brick houses accumulate, large artificial mounds, known in the Middle East as tels, often develop. In areas where wood or stone was the main building material, such mounds will not form because wood will decay and stones are liable to be reused.


depositional unit The material deposited at a site at a particular point in time.


ARCHAEOLOGICAL STRATIGRAPHY. Archaeological sites are rarely, if ever, a simple “layer cake” of strata. The remains of different periods of occupation can often be found on a single surface (see Figure 1.8). Archaeological layers or strata emerge only through the process of stratigraphic analysis. The basic units of archaeological sites are depositional units – material that was deposited at a particular point in time. In practice, depositional units go by many names, including locus and stratigraphic feature.


[image: An ancient mosaic floor with intricate geometric and figurative designs, bordered by stones and partially surrounded by scattered rocks.]
Figure 1.8 
At the site of Ham-math Tiberius in northern Israel, a crude stone wall and pillars are cut into an earlier mosaic floor. In most archaeological contexts, it is more difficult to identify construction phases.
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Any process that has led to the accumulation of material on an archaeo-logical site is considered to be a depositional event. Because deposition is not continuous on archaeological sites, archaeologists are able to define depositional units. What makes the concept of depositional units confusing is that they can be of many types, including walls, floors, and the infill of pits.

In practice, interpreting an archaeological sequence often hinges on paying attention to the relationships among depositional units. One example of the types of problems faced in the field is determining the date of a burial pit (see Figure 1.9). The burial is not part of the depositional unit it cuts into. Rather, it is stratigraphically above the depositional unit, even though they are at exactly the same height. It is critical to find the surface of origin of the pit – the surface from which the pit was excavated.


[image: Cross-sectional diagram of an underground structure showing layered soil, vertical wooden posts, and a large, rounded chamber on the right containing a dark human silhouette.]
Figure 1.9 
In this diagram of a stratigraphic profile, the surface of origin for the burial pit is in the upper level (1). Which building was contemporary with the burial?
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Archaeologists use a range of methods to assist in a stratigraphic analysis:



	Soil micromorphology is used to characterize the accumulation of sediments at a microscopic scale (see the Geoarchaeology and Micromorphology Toolbox in Chapter 4, p. 118).

	The Harris matrix is a method for placing depositional units in stratigraphic order (see the Harris Matrix Toolbox in Chapter 7, p. 203).

	Taphonomic analysis examines the natural and cultural processes that have affected the formation of archaeological sites (see the Faunal Analysis and Taphonomy Toolbox in Chapter 2, p. 52).
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■ Controlling Horizontal and Vertical Space


provenience The precise context in which an object is recovered in an excavation.


The critical task for archaeologists is to record the precise context, or prove-nience, of objects recovered during excavation. Control of horizontal and vertical space is essential to modern archaeological excavation. The first job on an archaeological site is to create a grid that covers the intended excavation area (see Figure 1.10). The size of the squares forming the grid varies from 1 square meter on early prehistoric sites to 25 square meters (5 meters × 5 meters) on large excavations (see Figure 1.11). In some contexts, linear trenches are used rather than squares. The size of the squares and their spacing will depend on the goals of the excavation. If the goal is to get a sample representing an entire settlement, small excavation squares might be distributed randomly across the site. If the goal is to get a broad exposure, excavation squares will cover a single continuous area. The grid is usually laid out with pegs and string. However, in cave sites, the grid can be suspended from high-tension wires anchored into the walls of the cave.



[image: A surveying setup near a cave. On the left, a cave overhang is shown above a stepped pit where a person stands at the bottom. A vertical measuring staff marked with segments stands from the pit up to ground level.]
Extended Description
Figure 1.10 
A datum point provides a point of reference for measuring depth, while a grid provides a means of controlling horizontal space.
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[image: An archaeologist kneels inside a rectangular excavation pit with exposed soil layers along the walls. The person is wearing a hard hat and a high-visibility safety vest and is holding a notebook or recording sheet. A square grid frame made of string and stakes is set on the ground in the foreground for measuring the dig area. In the soil beside the archaeologist, a partially uncovered human skeleton is visible, including the ribcage and arm bones. A small trowel is placed near the upper edge of the pit.]
Figure 1.11 
Excavation at Paisley Abbey, Scotland. Note how the archaeologist is using a 1-meter grid placed on the ground as a reference for drawing a horizontal plan of the exposed architectural feature.
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datum point The linchpin for the control of excavation. It serves as a reference point for all depth measurements on the site.


Control of vertical space requires the establishment of a fixed datum point, or simply datum, that serves as a reference for all depth measurements on the site (see Figure 1.10). Ideally, this datum is at a known elevation above or below sea level. It is essential, though not always easy, for the datum to be marked on an object or a location that will not be moved or damaged in the future. The datum point is the linchpin for the control of the excavation; loss of the datum point would make it difficult to return to the site and continue the excavation.
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A wide range of tools is used for laying out grid squares and measuring depths relevant to the datum. Most excavations make use of a theodolite, which is able to measure both distance and elevation relative to a given point. Increasingly, archaeologists use digital surveying equipment during excavation, allowing for the precise recording and automatic storage of spatial data.

Excavating in square units makes it easier to draw plans of the layout of architectural remains and artifacts because one can measure the locations of objects and features with reference to the sides of the excavation square. The other advantage of excavating in square units is that the sides of the holes provide a record of the stratigraphic sequence. The sides of excavation units, known as stratigraphic profiles, show the stratigraphy of the site much in the way that a road cut gives a view of the geological stratigraphy (see Figure 1.12). Often, a half-meter area called a baulk is left standing around each excavation square to provide profiles. Baulks also facilitate movement around the excavation without trampling on newly exposed deposits. Drawings of the profiles left in baulks are critical records of a site’s stratigraphy. Great care is taken during the excavation to ensure that these profiles are protected and that they are as straight as possible.


[image: An archaeological cross-section diagram titled Trench E, Section Q-B, illustrating layered soil stratigraphy and features. The vertical axis indicates elevation in meters above mean sea level from 284 to 289, and a horizontal scale bar measures 0 to 4 meters. Distinct structural layers show a masonry wall cross-section, unexcavated areas, multiple historical floor horizons, and various intrusive features labeled grave, pit, and firepit. Circled context numbers identify individual strata. The deepest levels reveal a gray weathered layer overlying subsoil, documenting the chronological accumulation of historical and geological deposits.]
Figure 1.12 
Stratigraphic profile from the site of Abu Hureyra, Syria. The numbers in circles indicate discrete depositional units. These units include walls, floors, and fill. The scale on the left shows elevation above mean sea level. How does this archaeological stratigraphy differ from the geological stratigraphy shown in Figure 1.7 on page 16?
Return to text.⏎

During excavation, it is necessary to keep moving between a horizontal and a vertical perspective. In excavating an urban site, it is critical to think in terms of the architecture being excavated. However, if, at the same time, one does not keep in mind the site’s stratigraphy, there is the danger of erroneously combining walls from different phases of occupation.




■ Recovery Methods

The digging tools used in an archaeological excavation vary with the scale and goals of the project. Backhoes and bulldozers are often employed to dig exploratory trenches or to clear overlying deposits. Hand tools range from shovels and hoes to trowels and dental picks. Most excavations involve screening the excavated sediments to make sure that all artifacts are recovered. The size of the screen mesh is important in determining what sizes of objects will be recovered.
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If one of the goals of the excavation is the recovery of small artifacts and bones, then it is necessary to use a very fine mesh, together with water, to break up the sediments and move them through the screen. This process, called wet screening, is usually carried out by spraying water onto the sieve.

The recovery of botanical material (wood and seeds) requires special methods. In many locations, the most effective method is flotation, which involves vigorously mixing sediments in water. In the process, charred remains of seeds and wood float to the surface, while the mineral sediments settle to the bottom. The charred botanical material can then be skimmed off and dried for analysis. On sites where recovering botanical material is a high priority, it is possible to set up a system that will process sediments rapidly.

At every step of recovery, whether collecting objects from excavation, from the sieve, or from flotation, it is essential that the context from which the objects were recovered be carefully tracked. Every bucket of earth that goes to the sieve must be clearly labeled so that its precise context is known. After the earth is sieved, the label must be transferred to the bag of recovered objects. Ultimately, each object should be labeled in ink, with the label stating the exact provenience of the find.


wet screening The process of spraying water onto a sieve to break up sediments and move them through the mesh to make sure that all artifacts are recovered during an excavation.






■ Recording Methods

Archaeological excavation is essentially a destructive act. One cannot go back and excavate an area a second time. What is destroyed in excavation is not, one hopes, archaeological objects. Rather, it is the context within which these objects are found – the matrix of depositional units – that is destroyed. The goal of recording methods is to allow archaeologists to go back and reconstruct that context on paper after excavation. Also, it is essential that all recovered objects be linked with as precise a provenience as possible.


flotation The process used to recover botanical material (wood and seeds) that involves mixing sediments vigorously in water. In the process, charred remains of seeds and wood float to the surface, while the mineral sediments settle to the bottom. The charred botanical material can then be skimmed off and dried for analysis.


There are almost as many recording systems as there are archaeologists. The basic unit is usually the depositional unit, also called a locus or stratigraphic  21. feature. Each depositional unit has its own recording sheet, which includes plan maps at various stages of excavation, stratigraphic sections showing the relation among different depositional units, and a description of the contents of the depositional unit. A careful description of soil color and texture is often also included.


cultural resource management (CRM) Public archaeology carried out with the goal of mitigating the effects of development on archaeo-logical resources.


Architectural features can be treated as depositional units. In practice, many archaeologists prefer to treat walls and buildings separately from other depositional units. On excavations of urban sites, the excavation team often includes an architect whose job is to draw plans of architectural remains. Increasingly, digital media are being integrated into the process of excavation. Digital photography allows excavators to annotate photographs during the excavation and to point out significant details. Digital video allows for an ongoing recording of the excavation process.




1.3 Cultural Resource Management

Most archaeological research in the United States takes place in the framework of cultural resource management (CRM), archaeology carried out with the aim of mitigating the effects of development. Archaeologists working in CRM must comply with legislation that is often complex and must also operate within a business environment. Negotiation with various stakeholders, including local communities, is increasingly an essential aspect of the work of a CRM archaeologist.

The legislation guiding CRM archaeology puts a heavy emphasis on the process to be followed in carrying out a project. There are three phases in the CRM process: identification, evaluation, and treatment (Barker 2009; Neumann et al. 2010). In Phase 1, the identification stage, archaeologists combine survey with archival research to locate archaeological sites in the path of development. The scope of Phase 1 research can be quite massive, as is the case, for example, for surveys in advance of pipeline construction. In Phase 2, the evaluation stage, the significance of sites is determined. Because not listing a site as significant often leads to the site being destroyed without documentation, archaeologists tend to err on the side of caution in identifying sites as significant (Chandler 2009). Phase 2 often involves excavation of test pits across sites identified in Phase 1. Once a site has been evaluated as significant, it is necessary to determine a course of treatment. Often, it is possible to protect a site simply by altering the design of a project – for example, changing the course of a pipeline or highway to avoid a site. In other cases, an ephemeral site, such as a surface scatter of artifacts, can be collected as part of Phase 2 research. Phase 3, the mitigation stage, takes place when a site evaluated as significant will be damaged or destroyed. Mitigation involves intensive data recovery, usually by excavation. Once a CRM project is completed, a report must be compiled in compliance with legislation. The clients for CRM research may be government agencies or private contractors. Consultation with descendant and local communities is a critical component of CRM research. There are now over 200 Tribal Heritage Preservation Officers (THPOs) recognized by the National Park Service (https://www.nathpo.org/). THPOs play a critical role in providing a mechanism for indigenous control over CRM and other aspects of cultural heritage.

The scale of CRM is increasing to include “mega-projects” such as the massive excavations in advance of construction of the new terminal at London Heath-row Airport (www.framearch.co.uk/t5/). The Heathrow excavation employed 80 archaeologists over a period of 15 months. This scale of operation opens new opportunities to look at human activity across a landscape but also raises new challenges for archaeological methods of data recovery and management.


 22. FROM THE field


Teaching African Diaspora Archaeology at Estate Little Princess in St. Croix

Alicia Odewale (University of Tulsa) and Alexandra Jones (Archaeology in the Community)

The Estate Little Princess, located on the island of St. Croix in the U.S. Virgin Islands, is one of the oldest and best-preserved sugar plantations on the island (Odewale et al. 2018). Since 2017 this has been the site of ongoing archaeological investigations of Afro-Caribbean heritage and a field school for both local youth in St. Croix and college students from across the mainland United States.

The students participating in the field school explore Denmark’s practice of enslavement of Afro-Caribbean peoples on St. Croix from 1733–1848, alongside the varied experiences of those who were enslaved at Estate Little Princess (Odewale et al. 2018). Through this field education program, students enter a world where archaeology is used to answer questions about everyday life. Examining how people lived, worked, ate, dressed, built their homes, expressed their agency, and made a life for themselves even under the bondage of enslavement provides students with a window to the past that highlights the diversity found within sites of African heritage.

Bringing archaeology from the field into the classroom is an essential part of preserving the future of archaeology for the next generation. Both as educators and Black African American women in the field of archaeology, we share a mission to increase diversity in the field and especially encourage more Black and Indigenous scholars to break into what has been a predominately white male discipline. This mission comes from decades of survey data reporting that out of the total number of American archaeologists working in the field, less than 1% identify as African American (Odewale et al. 2018). The work of groups such as the Society of Black Archaeologists and the development of diversity-focused field school programs has led to an increased trend in which more people are able to see themselves in the work that archaeologists do. And while the future of archaeology remains a mystery, it is clear that we need to open more pathways of learning from the field, lab, classroom, and every space in between to reach more students and effectively change our discipline for the better.

Our research team has developed out of the Society of Black Archaeologists and has funding from the Slave Wrecks Project, an international  23. network hosted by the Smithsonian’s National Museum of African American History and Culture geared towards studying the global impact of the Trans-Atlantic Slave Trade.

Since 2017, our project has grown to include two different training programs running concurrently. The youth field school under the direction of Dr. Alexandra Jones, founder of Archaeology in the Community (AITC), focuses on training middle and high school students from St. Croix in basic archaeological field methods. The college-level field school, under the direction of Dr. Ayana Flewellen, Dr. Justin Dunnavant, Dr. William White, and Dr. Alicia Odewale, offers more advanced training in archaeological field and lab methods with an emphasis on training students from Historically Black Colleges and Universities. What is most exciting about this program is that students at each educational level have an opportunity to gain early access to archaeology field training for free and have the chance to return annually to gain more experience as well as help teach each new incoming cohorts.

Source cited: Odewale, Alicia, Justin Dunnavant, Ayana Omilade Flewellen, and Alexandra Jones. “Archaeology for the Next Generation.” Anthropology News website, January 2, 2018. https://doi.org/10.1111/an.729

For information on the Society of Black Archaeologists, please visit www.societyofblackarchaeologists.com▴


[image: A portrait of two women posing together, with trees visible on background.]
Figure 1.13 
Pictured at the Estate Little Princess site during public archaeology day 2019. Standing to the left, Dr. Alexandra Jones, and the right, Dr. Alicia Odewale.





1.4 Artifacts and Ecofacts

The objects recovered in excavations can be divided into artifacts and ecofacts. Artifacts are objects that show traces of human manufacture. Artifacts include tools and vessels, as well as the waste resulting from a manufacturing process. An example of a waste artifact is slag, a by-product of smelting ores. These are some of the major areas of archaeological artifact analysis:



	Lithic analysis is the study of stone tools (see the Stone Tools Toolbox in Chapter 3, p. 81).

	Ceramic analysis is the study of pottery and other objects made of fired clay (see the Hand-Built Pottery Toolbox in Chapter 8, p. 227).

	Metallurgy is the study of metal artifacts and the by-products of smelting (see the Metallurgy Toolbox in Chapter 14, p. 396–397).



Ecofacts are objects recovered from an archaeological context that are either the remains of biological organisms or the results of geological processes. The major areas of biological analysis include the following:



	Faunal analysis is the study of animal bones recovered on archaeological sites (see the Faunal Analysis and Taphonomy Toolbox in Chapter 2, p. 52).

	Paleoethnobotany is the study of archaeological plant remains, such as charred seeds and pollen (see the Paleoethnobotany Toolbox in Chapter 7, p. 207).

	Human osteoarchaeology is the study of the biological characteristics of human skeletal material recovered on archaeological excavations (see the Human Osteoarchaeology Toolbox in Chapter 13, p. 366).
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Ecofacts are studied with an eye toward reconstructing the ecological setting of the site or looking for evidence of human activity on the site. Often, these two goals are closely linked. For example, in studying the animal bones from a hunter-gatherer site, one needs to reconstruct the ecological setting in order to understand the occupants’ hunting strategies.


ecofacts Objects recovered from an archaeological context that are either the remains of biological organisms or the results of geological processes.


Archaeologists have developed conventions for representing objects in drawings. One example is the illustration of ceramic vessels, shown in Figure 1.14. The convention is to show a view of the outside of the vessel, including any surface treatment and decoration, on one side of the drawing. The other side of the drawing reveals a section through the vessel wall, which gives a sense of the thickness of the vessel and the shape of the rim and base. This convention can be used both with complete vessels and with fragments from the rim of the vessel – what archaeologists refer to as rim sherds. In drawing a rim sherd, the original diameter of the vessel is calculated on the basis of the arc of the fragment of the rim. Digital imaging is providing new ways for archaeologists to approach documentation and analysis (Grosman 2016). Laser scanning and photogrammetry are both methods that create a digital 3D model of an object. A laser scanner uses laser beams to create a matrix of points that correspond to the outer surface of an object. This 3D array of points can then be converted into a polygon mesh and overlain with an image of the object to create a model that is easily manipulated and can even be printed out with a 3D printer. Photogrammetry is software that creates a similar 3D model using multiple images taken with a digital camera. To create a 3D model using photogrammetry it is critical to have multiple overlapping images taken from different angles while the camera’s focal length remains constant. Digital 3D models are now used routinely in artifact illustration and analysis. The great potential of 3D imagery is that it allows us to think about artifacts and architecture in new ways. As shown in Figure 1.15, archaeologists have used photogrammetry to create a 3D model of a gate from Tiwanaku, Bolivia (Miles et al. 2014). This model makes it possible to explore in detail how the ancient sculptors created this monument.


[image: A ceramic vessel shown in profile and section. The left half displays the exterior view of a rounded pot with a flared rim, a single loop handle on the left side, and multiple horizontal ridges around the upper body. The lower body tapers to a rounded base. The right half shows a cross-section profile outlining the vessel's thickness and curved shape, with horizontal guide lines marking measurements. A small filled oval appears to the left of the pot, and a scale bar labeled 0 to 5 centimeters is shown at the bottom right.]
Figure 1.14 
This archaeological illustration of a ceramic vessel shows the exterior of the vessel on the left side and a section through the vessel wall on the right.
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[image: A 3D model of a stone triumphal arch. At the top, the arch stands in the center against a dark background, surrounded by a circular ring of blue rectangular panels arranged in an arc. Below, multiple views of the same structure are displayed on a white background, including front, angled, and side perspectives. The arch features a central doorway opening, carved decorative panels, and block-like stone construction. Some views show cracks and surface details on the stone, while the lower images display the back and side elevations with simpler, plain surfaces.]
Figure 1.15 
Photogrammetric model of the Gate of the Sun from the site of Tiwanaku, Bolivia. Photogram-metric software creates a 3D model (shown in five different views in the bottom of the figure) by combining multiple images. The upper part of the figure is a screenshot showing the camera positions used to create the model. The Gate of the Sun is a monumental construction, but photo-grammetry can be used on objects of all sizes, including small artifacts.
Return to text.⏎



photogrammetry is software that creates a similar 3D model using multiple images taken with a digital camera.


Advanced methods of radiography such as CT scans and tomography are also beginning to show promise for archaeological analysis. These methods
 25. 
produce a 3D model not only of the surface of an object but also of the interior structure. At the Roman site of Herculaneum a burnt library was uncovered, but any attempt to manipulate this trove of scrolls reduces the object to dust. Initial studies have shown that the distinctive chemical properties of the ink in comparison to the background papyri make it possible to detect letters while the document is still rolled up (Mocella et al. 2015). A team of student researchers has now succeeded in using AI to reveal a philosophical text that was previously unknown (Marchant 2024).




1.5 Biases in Preservation

In September 1991, two hikers discovered a corpse stuck in the ice in the Alps near the Austrian-Italian border. Subsequent investigation showed that their find was no ordinary corpse: It was the mummified remains of a man who had died on this spot near the end of the Neolithic period, slightly over 5,000 years ago (Spindler 1994). His body and clothing had been preserved under the ice, providing a unique perspective on aspects of Neolithic culture that are rarely
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preserved. He wore a cap, a shirt, and leggings made of fur; a loincloth and shoes made of leather; and a grass cloak. He carried a bag with embers to start fires, as well as what are apparently medicinal plants. His gear included a retoucher to repair his flint tools as needed. His skin bears tattoos on his wrist, spine, knee, calf foot, and ankle.

Since his discovery, Ötzi the Iceman, as he came to be known, has been the subject of what is perhaps the most detailed study any human body has received. Not even the single fingernail that survived has escaped scrutiny. Analysis of the fingernail found evidence of periods of stress in the months before the Iceman died. Sequencing of his DNA shows that he was lactose intolerant (Keller et al. 2012).

Yet as the details build up, an air of mystery still surrounds the Iceman. Who was he, and why was he up in the mountains? Was he a shepherd? A shaman? An outcast? There are many clues, but no clear answers. We do know that he experienced violence immediately before his death: An arrowhead was found lodged in his left shoulder, and he appears to have incurred a deep slash wound to one of his hands a few days before he died (Nerlich et al. 2003). One possibility is that he fled to the mountains to escape an attack on his village.

The discovery of Ötzi the Iceman provides a vivid reminder of all that is missing from the archaeological record. Look around the room you are sitting in, and imagine what would be preserved thousands of years from now. Most organic materials, such as paper and leather, would be preserved only under remarkable conditions, such as rapid burial in an environment with no oxygen or frozen in a glacier (Figure 1.16). Valuable metals are likely to have been reused unless they are left behind when a site is abruptly abandoned or they are placed in a ritual context such as a tomb. Differences in preservation create a bias in what is found on archaeological sites. Archaeologists must take into consideration postdepositional processes – those events that take place after the site was occupied. Postdepositional processes can be caused by climate (such as frost heave) and biological agents (including termites, earthworms, and rodents), both of which can move material around the site and distort its stratigraphy. A number of archaeologists have pointed out that cultural practices, such as where garbage is disposed of, will also shape the archaeological record (Schiffer 1987).


[image: A human sculpture lying on the ground with a rope tightly knotted around the body in the mud.]
Figure 1.16 
The soft tissue of the 2,500-year-old burial from Denmark known as the Tollund Man has been preserved because it was buried in a bog, resulting in a process of natural mummification.
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Taphonomy is the study of the processes that affect organic remains after death. An important line of evidence for all taphonomic studies is traces found on the surface of bones recovered on archaeological sites. The overall condition of the surface of the bone can indicate whether it has been transported by water or has suffered significant chemical weathering. Chewing by animals ranging from rodents to bears often leaves characteristic marks on the surface of the bone. If a bone has passed through the digestive tract of an animal such as a hyena or a dog, the surface of the bone will show characteristic etching. Human action can often be detected through the identification of cut marks left when meat was sliced off the bone or the carcass was disarticulated with a stone tool. Human action can also be detected on the basis of percussion marks left when the bone is smashed open to access marrow.


postdepositional processes Events that take place after a site has been occupied.



taphonomy The study of the processes that affect organic remains after death.





 27. 



1.6 Microarchaeology

Much of the most exciting research in archaeology today takes place under the microscope (Weiner 2010). A range of techniques are expanding the scope of research into the archaeological past and pushing a wide range of collaborations between archaeologists and specialists in fields such as mineralogy, genetics, and biochemistry. Microarchaeology includes the following:



	Micromorphology is a method that allows archaeologists to look at the details of the processes of site formation. Visual identification of depositional structures under the microscope can be augmented by techniques such as Fourier Transform Infrared Spectroscopy, which allows for the quantitative identification of minerals and organic materials (see Toolbox on Geoarchaeology and Micromorphology in Chapter 4, p. 118).

	Microbotanical remains such as pollen and phytoliths can provide insight into climate, diet, and the fuels used for fire (see Toolbox on Pollen, Phytoliths, and Starch Grains in Chapter 9, p. 247).

	Use-wear analysis examines edge damage on stone tools to determine how they were used (see Toolbox on Use-Wear Analysis in Chapter 5, p. 141).

	Residue analysis uses methods from biochemistry to identify food residues left on artifacts such as ceramic vessels (see Toolbox on Residue Analysis in Chapter 9, p. 256).

	Isotope analysis looks at the proportion of isotopes in bone to determine aspects of the diet of humans or animals. Isotope analysis can also be used to identify the movement of populations or individuals and detect shifts in the environment (see Toolbox on Isotope Analysis in Chapter 4, p. 115).

	aDNA, or ancient DNA, provides access to information about the relationship between different species of human ancestors. In more recent time periods aDNA can also be used to study the social structure of ancient populations and to track migrations. The rapid development of techniques for recovering and sequencing aDNA has led to a string of important discoveries that have expanded our understanding of the archaeological past (see Toolbox on Archaeology and Genetics in Chapter 11, p. 324).









1.7 Quantification and Sampling

In early excavations, representing what had been found was a simple process. One just took all the complete vessels and tools, placed them in a row, and snapped a photograph or made a sketch of the collection. But this approach works only so long as one recovers complete artifacts and discards everything else. Today, archaeologists recover all artifacts, including broken pieces and waste, as well as a wide range of ecofacts. Only in rare cases is it possible to present each object individually. Certainly, unique pieces and artifacts of particular historical or artistic merit receive individual attention. However, the vast bulk of the material can be represented only by quantitative methods. The methods of quantification used by archaeologists range from simple databases, which provide counts of various types of objects, to sophisticated statistical techniques.


quantification Methods used by archaeologists to represent the large quantities of material recovered in excavations and surveys.


 28. In analyses of large bodies of data, it is often possible to use a sampling strategy such that only a portion of the material is analyzed. In studying artifacts and ecofacts, archaeologists often rely on statistical sampling strategies to allow a true representation of the site to emerge without having to measure or describe every single object recovered. On many sites, the number of artifacts and ecofacts recovered is in the hundreds of thousands, making sampling an essential tool.



■ Counting Bones

Using quantitative methods requires that one understand how these methods work. Problems that at first glance seem quite simple often turn out to be far more complex. For example, counting animal bones would seem to be quite a straightforward undertaking (Davis 1987). If one is able to identify the bones by species, then one should be able to make a chart illustrating the relative frequency of bones of different animals found on the site. This method of counting is known as number of identifiable specimens (NISP). Some archaeologists have argued that NISP does not provide an accurate quantitative picture of the relative frequency of different animals that make up an assemblage. To illustrate this point, imagine a site that produced the complete skeleton of a rabbit and ten left tibias from cows. According to NISP, there would be more rabbits represented on the site than cows. But in fact, there are the remains of one rabbit and ten cows. To get around this problem, some archaeologists prefer to use a method known as minimum number of individuals (MNI). According to this method, each skeletal element (i.e., left tibia or first upper premolar) is counted individually. The number of examples of a given element is then divided by the number of bones of that type that occur in an individual skeleton. For example, there are two first upper premolars in any individual skeleton, so the number of first upper premolars found would be divided by 2. It is quite likely that not all skeletal elements will indicate the same number of animals, so the largest number is used to determine the MNI for animals of a particular species at the site. In the case just described, the MNI for rabbits would be 1, and the MNI for cows would be 10 (see Figure 1.17). Of course, if the goal of analysis is to
 29. make inferences about diet, we still have the problem that the meat yield of a rabbit is quite a bit smaller than the meat yield of a cow. One way to overcome this challenge is to multiply the number of individuals by the average weight of a carcass of the species. What this example highlights is the fact that the way objects are counted will shape the picture that emerges.


[image: A rabbit skeleton on the left and ten cow tibia bones on the right, with arrows comparing cow MNI greater than rabbit MNI and cow NISP less than rabbit NISP.]
Figure 1.17 
The method used to quantify the animal bones found on an archaeological site will have a major impact on the picture that emerges. In this case, the use of NISP and MNI leads to very different conclusions about the proportion of rabbits and cows.
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■ Counting Artifacts

If you were asked to go through your kitchen and inventory its contents, you would create a list of appliances, utensils, and vessels. You would be unlikely to have much difficulty coming up with names for these various objects. Archaeologists working on colonial and historical periods in the United States have access to inventories, known as probate records, drawn up by assessors who went carefully through a person’s home after his or her death (Orser 2004). However, archaeologists working on prehistoric sites do not have access to lists of artifacts drawn up by the people who lived there at the time. One of the first steps of artifact analysis is to create a classification of the objects.

Most artifact classifications begin by defining major categories of objects. In your kitchen, you would be likely to separate appliances from vessels and utensils. You might then define vessels as objects used to hold food and utensils as tools used to process food by hand. It would then be rather simple to divide vessels into pots, pans, plates, and bowls and to divide utensils into forks, knives, and spoons. Archaeologists follow such a process, often sorting artifacts on the basis of their material of manufacture (e.g., bone tools, stone tools, pottery, metal).

Archaeologists usually want to go beyond simply reporting how many bowls and plates were found on a site. It is often critical to describe the detailed characteristics of the artifacts. Including this type of information, even in the inventory of your own kitchen, might be challenging. How do you describe a plate, a fork, or a knife? Archaeologists often develop detailed systems of classification based on types of artifacts. A typology is a list of artifact types for a particular archaeological context. Archaeologists use typologies to draw up an inventory of the artifacts they have found.

A good example of a typology is the list of types of ceramic vessels used in classical Greece (see Figure 1.18). These vessel types are known by the names the ancient Greeks gave them. Most archaeological typologies, however, are far more refined than a simple description of vessel types. The purpose of detailed archaeological typologies is to register nuances of style that reflect when and where an artifact was manufactured. A modern artifact that has undergone regular changes in form is the ubiquitous Coca-Cola bottle. Ever since a standard bottle was adopted for Coca-Cola in 1916, the shape and decoration of the bottle have changed regularly. These changes can be used as chronological indicators. For example, if you find a bottle with the logo “Coca-Cola” painted on it, the bottle must date to after 1958, the date when painted bottles first appeared (Orser 2004).


[image: A chart showing outlines of different ancient pottery vessels, each labeled with its type, including amphora, neck amphora, Panathenaic amphora, hydria, hydria (calpis), oinochoe, olpe, volute krater with labeled parts, bell krater, calyx krater, kylix, kantharos, lekythos, and pyxis.]
Figure 1.18 
Greek pottery vessels with their Greek names. Do we have a similar system for the vessels we use?
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Archaeological typologies are often highly detailed, with dozens of types for each category of artifact. Once a typology has been developed, the number of objects belonging to each type can be counted to create a quantitative inventory of artifacts found in a particular context. Typologies are built from combinations of artifact attributes that the archaeologist intuitively selects to define the various types. An attribute is a particular characteristic of an artifact. For a simple ceramic bowl, one can observe a surprising number of

 30. 
attributes. Some of these attributes describe the clay out of which the bowl was made and the decoration applied to the bowl. Other attributes describe the shape of the bowl, including the form of the base, the curvature of the walls, and the shape of the rim. Still other attributes measure the size of the bowl. On historic sites in North America the attributes of clay pipes, shown in Figure 1.19, are an important chronological tool. Some archaeologists see the value of typologies as limited, arguing that types can be defined only on the basis of a statistical analysis of the attributes of all of the vessels found in a context. Other archaeologists argue that the idea of vessel types should be discarded completely in favor of the analysis of attributes. From this perspective, artifact types are an unjustified abstraction that distort our picture of the archaeological record.


attribute A particular characteristic of an artifact.



typology A list used to draw up an inventory of types of artifacts found by archaeologists in a particular archaeological context.



[image: A broken clay smoking pipe fragment showing curved bowls and short stems placed side by side.]
Figure 1.19 
Clay pipes found at Fort Mose archaeological site in St. Augustine Florida. What attributes would you use to differentiate between these different pipes?
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1.8 Creating a Chronology

Depositional units are dated on the basis of material recovered within the unit during excavation. This is one of the reasons it is so important to know the exact provenience of every recovered object. Objects can be dated by a variety of methods. Some artifacts are of a known date of manufacture. Coins are a good example of such artifacts. Artifacts with a known date of manufacture allow archaeologists to create an absolute chronology stated in terms of calendar years. Other artifacts can be placed within a regional chronology on the basis of style. Often, pottery is used to date archaeological sites because of frequent, identifiable changes in the shape and decoration of vessels. Frequently, chronologies based on artifact typology are relative chronologies that place assemblages in a temporal sequence not directly linked to calendar dates.


absolute chronology A chronology stated in terms of calendar years.



relative chronology A chronology that places assemblages in a temporal sequence not directly linked to calendar dates.


In most regional chronologies, artifacts are used to correlate the strati-graphic sequence of a site with the chronological framework for a region. In the
absence of artifacts with a known date of manufacture, the relative frequency of different artifacts is used to fit a particular context into a regional chronology. The method of comparing the relative frequency of artifact types between contexts is known as seriation. The assumption behind seriation is that the frequency of an artifact form will increase gradually over time and then decline gradually after reaching a peak.


 31.  32. Toolbox


Ethnoarchaeology

Ethnoarchaeology refers to research carried out by archaeologists living with and observing communities in order to make a contribution to archaeology. Archaeologists bring to the study of modern cultures an intense interest in the material aspects of human lives. Ethnoarchaeological research covers a wide range of domains, including subsistence, technology, ideology, and site formation.

Much of our understanding of stone tool manufacture comes from ethnoarchaeological studies of societies that still use stone tools or have used them recently. Among the stone tool techniques studied by ethnoarchaeologists are ground stone axe manufacture in Papua New Guinea, flint knapping in Australia, obsidian tool manufacture and use in Ethiopia, and stone bead manufacture in India. All of these studies provide insight into the process of tool manufacture and the way tools are used. Ethnoarchaeological studies have also provided insight into how people think about the tools they are making. For example, on the basis of ethnoarchaeological research in Australia, Brian Hayden has questioned whether people making stone tools ever think about making a specific type of tool. Interestingly, in the group Hayden worked with, the focus of attention was on the type of edge produced, and the actual form of the tool was of little importance.

Ethnoarchaeological research also can provide a reminder of the limitations of the archaeological record. In 1974 and 1975, Robert and Priscilla Janes lived for 22 weeks with the Slavey Dene people in the Northwest Territory of Canada (Janes 1983). The Slavey Dene spend most of the year in Fort Norman but move to seasonal camps during the late winter or early spring. The Janeses’ research examined the structure of one of these camps. According to David and Kramer (2001), the Janeses’ experience living with the Slavey Dene led them to recognize the “potential immensity of the gap … between the results of field archaeology and the richness of a living culture” (288). This gap is particularly wide in the case of hunter-gatherer societies, which made most artifacts out of perishable material.

In some cases, ethnoarchaeologists do not simply make observations but rather collaborate with members of local communities to carry out experiments. During the 1970s, Peter Schmidt and his colleagues collaborated with members of a Haya community from northeastern Tanzania to smelt iron by traditional methods (Schmidt 1997). Because the Haya had not practiced traditional smelting for over 50 years, this project was guided by Haya elders who remembered participating in smelting operations as children. The resulting smelt was only partially successful, but it did provide an opportunity to carefully document the functioning of the iron furnace, as well as the processes involved in producing charcoal and in mining the clay used to build the furnace. The furnace produced in the experiment served as an important point of reference for the interpretation of archaeo-logically excavated furnaces.

Despite the obvious value of ethnoarchaeological research, some archaeologists have reservations about the use of ethnographic analogies in archaeology. Martin Wobst (1978) has written of the “tyranny of the ethno-graphic record,” which leads archaeologists to assume that the cultures they are investigating were similar to ethnographically known cultures. A slavish adherence to analogy can dull our awareness of those aspects of past societies that are unique and different from characteristics of societies living in the present. The use of ethno-graphic analogy is also not helpful in studying long-term processes of cultural change that last hundreds, thousands, or even tens of thousands of years and that are of particular interest to archaeologists. •

ADDITIONAL READING: David, Nicholas, and Carole Kramer. Ethnoarchaeology in Action. Cambridge: Cambridge University Press, 2001.



seriation The method of comparing the relative frequency of artifact types between contexts.


An important illustration of the principle that the frequency of an artifact form will increase gradually over time and then decline gradually after reaching a peak is found in shifting preferences for design motifs on gravestones in colonial America, like the one shown in Figure 1.20 (Deetz 1996). From 1720 to 1759, the main motif used on gravestones was the death’s head. Between 1760 and 1789, the frequency of death’s heads declined as cherub motifs increased. The number of cherub motifs reached a peak between 1780 and 1789. After 1790, the frequency of cherub motifs gradually declined as urn and willow motifs increased.


[image: A chart comparing gravestone art styles and music sales trends. On the left, blue bar graphs show the popularity of Death's Head, Winged Cherub, and Willow and Urn symbols across decades from 1720-1729 to 1820-1829. On the right, shapes labeled Vinyl Record, Cassette, and CD display music sales volume in billions of dollars with peak years and amounts noted. At the bottom, there is a photograph of a carved gravestone featuring a winged face design and an inscription.]
Figure 1.20 
Two illustrations of seriation. Shifts occurred over time in the designs carved on New England headstones, such as the winged skull carved on the top of this headstone from 1772. The changing frequency of death’s head, cherub, and willow and urn motifs provides an excellent illustration of the principles underlying seriation. In a more contemporary context, the shifts in technologies used by the recorded music industry demonstrate the same principles.
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 33. A number of scientific methods have been developed for determining absolute dates of material recovered from archaeological sites:



	Radiocarbon dating measures the decay of carbon isotopes. Charcoal, bone, and other organic material can be dated with this method. Radiocarbon dating can be used for sites younger than 40,000 years. Accelerator mass spectrometry (AMS) radiocarbon dating is an advanced method that can date extremely small samples. Radiocarbon dates need to be calibrated to arrive at calendrical ages (see the Radiocarbon Dating Toolbox on p. 34, the Radiocarbon Calibration Toolbox in Chapter 6, p. 168, and the AMS Toolbox in Chapter 8, p. 222).

	Argon dating identifies the time of a volcanic eruption. Argon dating can be used on early hominin sites in contexts where there are layers of volcanic ash (see the Dating Early Hominin Sites Toolbox in Chapter 3, p. 84–85).

	Paleomagnetism measures reversals in the earth’s magnetic field. Paleomagnetism is most useful for dating early hominin sites (see the Dating Early Hominin Sites Toolbox in Chapter 3, p. 84–85).

	Luminescence dating methods are used to measure the uptake of radioactive energy. Luminescence methods can be used to date soils (optically stimulated luminescence), animal teeth (electron spin resonance), and burnt flint (thermoluminescence) from early hominin sites. Particularly useful for the period between 300,000 and 30,000 years ago, luminescence can also be used for more recent periods to learn when pottery vessels were fired (see the Luminescence and Uranium Series Dating Toolbox in Chapter 5, p. 134–135).

	Dendrochronology uses sequences of tree rings to date wood found on archaeological sites. In some areas of the world, the dendrochronological sequence has been established for a period of thousands of years (see the Dendrochronology Toolbox in Chapter 10, p. 287).

	Obsidian hydration measures the decay of the surface of obsidian artifacts. Obsidian hydration is often used on sites several thousand years old or younger.




Absolute dates can be expressed on a number of time scales. In this text, we employ a time scale that uses the birth of Christ as the point of reference. Dates after the birth of Christ can be expressed as years a.d. or years c.e. In this book, we use years a.d. Years before the birth of Christ can be expressed as years b.c. or years b.c.e. In this book, we use years b.c. When archaeologists work on early prehistoric sites, they tend to count years back from the present rather than using years b.c. In this book, such dates are expressed as years before present, or years b.p.





1.9 Comparison

Much of the work that takes place in an archaeological laboratory involves comparison. A comparative collection, which serves as a point of reference, is an important tool in archaeological research. Faunal analysis laboratories usually have an extensive reference collection of modern skeletons from known species.


 34. Toolbox


Radiocarbon Dating

The story of radiocarbon dating begins in the upper atmosphere, where neutrons from cosmic rays bombard atoms of nitrogen to produce carbon-14 atoms. Carbon-14 is an isotope of carbon, which means that it is chemically identical to other forms of carbon, including carbon-12 and carbon-13. However, because of its extra neutron, carbon-14 is unstable, or radioactive. The half-life of carbon-14 is 5,730 years. Thus, in a sample of carbon-14, half of the atoms will decay to a more stable carbon isotope over a period of exactly 5,730 years. In other words, 1% of the sample will decay every 83 years.

Once carbon-14 atoms form in the atmosphere, they rapidly combine with oxygen to form molecules of carbon dioxide (CO2). These molecules then spread through the atmosphere, the oceans, and the biosphere, entering plants through photosynthesis. Remarkably, the ratio between carbon-14 and nonradioactive molecules of carbon is the same throughout the atmosphere, the oceans, and the biosphere, known collectively as the carbon exchange reservoir.

Carbon-14 decays at a constant rate and is found in the same concentration throughout the carbon exchange reservoir. How do these facts allow us to use carbon-14 to date archaeological remains? Animals, trees, and plants are all part of the carbon exchange reservoir. While they live, these organisms maintain the same concentration of carbon-14 found throughout the reservoir. This is as true for you as it is for a tree. The tree exchanges carbon through photosynthesis, and you participate in the exchange reservoir by eating plants, or animals that eat plants. However, when a plant or animal dies, it ceases to exchange carbon.


[image: A diagram illustrating the carbon-14 cycle and radiocarbon dating. At the top, cosmic radiation from the sun is shown converting nitrogen (N) into carbon-14 (C-14), which combines with oxygen to form carbon dioxide (COsubscript two). An arrow labeled photosynthesis points from COsubscript two to trees, showing how plants absorb carbon. On the left, text reads Carbon Exchange Reservoir (Constant Ratio Between C-14 and Other Carbon Isotopes). At the bottom, animals are shown eating plants. Text explains that the half-life of radiocarbon is 5,730 years and that once an organism is removed from the carbon exchange reservoir, carbon-14 decays at about 1% every 83 years, or 50% every 5,730 years.]
Figure 1.21 
Radiocarbon dating is based on the participation of all living organisms in the carbon exchange reservoir.


From that point in time, when the organism is removed from the carbon exchange reservoir, the concentration of carbon-14 begins to decay at the rate of 1% every 83 years, or 50% every 5,730 years.

Radiocarbon dating calculates the time since an organism was removed from the carbon exchange reservoir by measuring the concentration of carbon-14 relative to stable isotopes of carbon (carbon-13 and carbon-12). By calculating the amount of carbon-14 that has decayed, it is possible to determine when the organism stopped exchanging carbon. This event usually marks the death of the organism; however, in trees, it marks the end of an annual growth cycle (see the Dendrochronology Tool-box in Chapter 10, p. 287).

The impact of radiocarbon dating on archaeology has been nothing short of revolutionary. Carbon-14 provided the first scientific means of finding an absolute age for archaeological discoveries, an achievement that earned W.F. Libby the Nobel Prize. In later chapters, we will look at two further developments of this method: calibration (see the Radiocarbon Calibration Toolbox in Chapter 6, p. 168) and accelerator mass spectrometry, or AMS (see the AMS Radiocarbon Dating Toolbox in Chapter 8, p. 222).

Radiocarbon dating works for samples less than 40,000 years old, although some researchers are attempting to transcend this frontier. Almost all organic materials, including bone and wood, can be dated. All radiocarbon dates are reported with an error range that reflects statistical limits of the method, as well as limits in the precision of laboratory equipment. (To simplify the presentation, the error range is not given with dates in this book.) •

ADDITIONAL READING: Taylor, R.E., and Martin J. Aitken, eds. Chronometric Dating in Archaeology. New York: Plenum, 1997.


 35. Preparing these collections is a laborious process involving the collection and defleshing of carcasses. Faunal reference collections are essential for identifying the bones found on archaeological sites.


intrasite Having to do with comparisons of contexts within a single site – for example, an analysis comparing the sizes and contents of different houses to try to determine the social structure of a society.


The spatial scale of comparisons can vary. Intrasite comparisons look at differences between contexts within a single site. Comparing the size and contents of different houses to try to determine the social structure of a society is an example of an intrasite analysis. Intersite comparisons examine differences between two or more sites. Comparing the number of houses between sites in a region is an example of intersite analysis.


intersite Having to do with comparisons of contexts between two or more sites – for example, an analysis comparing the number of houses between sites in a region.


Archaeologists have often relied on analogies to descriptions of living cultures to help interpret archaeological remains. Some archaeologists practice “living archaeology,” using observations made in the present to help interpret archaeological remains. Two such techniques are the following:



	Ethnoarchaeology is research carried out by archaeologists living with and observing communities in order to make a contribution to archaeology (see the Ethnoarchaeology Toolbox on p. 31).

	Experimental archaeology involves attempts to replicate archaeological features or objects (see the Experimental Archaeology Toolbox in Chapter 6, p. 163).











1.10 Conservation, Display, and Publication

The process of excavation also includes the conservation of excavated areas and, in some cases, the consolidation of remains for display (Figure 1.22). At the most basic level, it is essential that excavated areas be filled back in after excavation unless there is a clear plan for exhibition in place. When exhibition of the site is involved, the exposed remains need to be consolidated.


[image: A group of children and adults looking through a glass display at a skeleton lying inside a coffin exhibit.]
Figure 1.22 
Visitors view the skeletal remains of a settler from Jamestown, Virginia. How would you describe the visitors’ reaction to the exhibit? Why do you think the reconstructed head of the settler (visible to the right of the actual skull in this photograph) was included in the exhibit?
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Excavations at the Neolithic site of Çatalhöyük, Turkey, directed by Ian Hodder, are unusual in that developing the site for exhibition is fundamental to the project as a whole (www.catalhoyuk.com). Çatalhöyük is well known for spectacular frescoes discovered in earlier excava tions. Hodder and his team have worked to develop methods of preserving these frescoes and allowing them to be viewed by the public. They are also working to integrate the archaeological process into the exhibit. In a similar vein, excavations in historical Annapolis, Maryland, aim at providing the public the opportunity to engage in the reinterpretation of the history of that city (Leone et al. 1987).

Archaeological publication can take the form of monographs on particular sites, site reports, or articles on particular research questions. The process of publication is very demanding and many excavations never reach the stage of a final publication. In the context of CRM archaeology many of the results of fieldwork remain trapped in what is known as the “gray literature,” which consists of reports that are submitted
to government agencies or contractors but never published. Eric Kansa raises a series of troubling questions about how archaeologists treat their data, asking:




Why should the public continue to finance research that largely languishes on a researcher’s hard drive, only to see very limited and highly selective exposure in obscure journals locked behind cost-prohibitive paywalls? If archaeologists themselves routinely neglect and withhold irreplaceable contextual data, how can they condemn others for their mistreatment of such information?



(Kansa 2012, 9)





One solution to this problem is the creation of open access repositories for archaeological data and open access publications. Examples of such initiatives include the Journal of Open Archaeological Data (http://openarchaeologydata.metajnl.com/) and the Digital Archaeological Record (http://core.tdar.org/).


 36. ARCHAEOLOGY in the world


Community Archaeology

There is a general trend in archaeology toward including local communities in the process and the benefits of archaeological research (McGuire 2008). In recent years, some archaeologists have taken this idea a step further and worked to develop a truly community-based archaeology, in which the archaeologists relinquish to the local community at least partial control over their program of research (Marshall 2002). In many cases, archaeologists are trying to react with sensitivity to painful histories of colonialism and disenfranchisement. In a project at the site of Quseir in Egypt, Stephanie Moser and her colleagues (2002) have developed some guidelines for the practice of community archaeology. They identify the following components for community archaeology projects:



	Communication and collaboration.

	Employment and training.

	Public presentation.

	Interviews and oral history.

	Development of educational resources.

	Creation of a photographic and video archive.

	Community-controlled merchandising.



Moser and her colleagues make it clear that not all circumstances will fit this template and that community archaeology must be sensitive to local conditions. However, the range of topics included gives a good sense of the complexity of adopting a community-driven approach. The project at Quseir addresses elements of economic development, including employment and training, as well as merchandising; aspects of local identity through the development of archives and oral history; and initiatives related to education. Some archaeologists, while appreciating the importance of a community-based approach, stress the complexities involved in such an undertaking. One of the most difficult problems is the definition of the community that is at the very root of community archaeology (Chirikure and Pwiti 2008). In many areas of the world, the definitions of communities are deeply contested. However, this issue can feed into the process of community archaeology as archaeologists are drawn into discussions of the construction of local identities. •


[image: A group of children and an adult standing outdoors around an excavation site while a person kneels inside the trench, pointing and explaining, with buckets and tools placed nearby.]
Figure 1.23 
An archaeologist at the George Mason plantation in Virginia talks with a group of elementary school students. How would you describe the interaction between the archaeolo-gist and these members of the community?
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Summary


	Archaeological surveys involve mapping the physical remains of human activity.

	Horizontal excavations have as their goal the reconstruction of a single occupation. Vertical excavations focus on exposing the record of a long sequence of occupations.

	A stratigraphic sequence develops where sediments are deposited over time. Strata can be identified when the deposition is discontinuous. The law of superposition states that, in an undisturbed depositional sequence, each layer is younger than the layer beneath it.

	Archaeological sites are made up of depositional units.

	Grids are used to control horizontal space at the site of an excavation, while measurement from a datum point is used to control the vertical dimension. Recovery methods used on excavations include sieving, wet sieving, and flotation.

	Artifacts are objects that show traces of human manufacture. Ecofacts are objects recovered from an archaeological context that are either the remains of biological organisms or the results of geological processes.

	Quantification is used to represent the large samples of artifacts and ecofacts recovered from archaeological excavations. Often, a sampling strategy is used to select a representative group of artifacts for study.

	Minimum number of individuals (MNI) and number of identifiable specimens (NISP) are two methods for quantifying animal bones.

	Quantitative studies of artifacts often rely on the use of typologies, in which the artifacts are classified according to a list of discrete types.

	In some cases, archaeologists analyze artifacts on the basis of a statistical analysis of their attributes. Attributes are particular characteristics of an artifact.

	A range of scientific methods is used to date archaeological contexts. Artifact typology and seriation can also be used to date archaeological contexts.

	Intrasite comparisons are made within a site, while intersite comparisons are made between sites.

	The goal of cultural resource management (CRM) archaeology is to mitigate the effects of development. CRM archaeologists must comply with legislation that emphasizes the process that must be followed when carrying out a project.





Key Terms


	absolute chronology, 30

	airborne LiDAR, xxx

	anthropogenic deposits, 17

	attribute, 29

	cultural resource management (CRM), 21

	datum point, 18

	depositional unit, 17

	ecofacts, 23
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Review Questions


	What is the difference between horizontal and vertical excavations? How would you decide which type of approach to choose in a given archaeological situation?

	Are there limits to the kind of information archaeologists can recover?

	Why do archaeologists use sampling?

	Why is quantification important for archaeological analysis? What methods of quantification are used in the analysis of animal bones?

	What is the difference between an analysis based on typology and an analysis based on attributes?
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Cultural Resource Management Archaeology in the Southwest
SARAH HERR DESERT ARCHAEOLOGY, INC., TUCSON, AZ

hat | partculary enjoy about
my job as a project diector
for Desert Archacology is

thatit combinesresearch, teamwork,
and a feling of reevance. For the past
13 years, g compenent of my job
in appled archacology has been to
manage the cultural esources needs
ona highway resignment project

on Natonal Forest land through the
mounains of central Arizona. The
archacological sites ae smal and the
artfacts are plan, 50 the region has
not attracted much atention rom
archacologists.Because feceral dolrs
and feceralland are invoved, however,
Secton 106 ofthe National Historic
Preservation Act requiresthat the state’s
department of ansportation consider
the efects o this new highviay on the
istorical resources. Therfore, before
each 3-to 4-miledong section o high-
way isconstructed, we do the archae-
ologica, thnographic,and hisorcal
investgations, as needed.

“This project s located about 200
miles away from my home, s during
field seasons we work four ten-hour
days each week. Every Sunday night
crew members from alover the sate:
meet at the designated project hotel
Then every morning we travel another
20 miles o our sites. Thursday after
lunch, we go back to the hote), hurl
our belongings nto the ca,and get
on the highway, knowing every truck
stop that sels ce cream even as we try
0 get home by dinnertime.

1 directa ildcrew tht,during
the cours of afield season, willwork
atanywhere from 1 1017 ses. The
crewis composed of fild dirctors
(skiled archacologists who oversee the
excavaion ateach o), crew men-
bers,asistants, and a backhoe iiver
“The crew members include people who
ave just graduated with an associte’s

280 PART IV: WORLD PRE

or a bachelor's degree in archacology
and are gaining experience and money
as they decide whether to entera.
master's program. They aso include.
“shovel bums,” peaple who might lve
in theircars, going from project to proj-
ect across the county. | hire underem-
ployed White Mountain Apache tribal
members from the adjacent reservation
as asistants. The land | am working on
s their ancestral land. They geta seady
paycheck for several weeks, and we.
lear from their tremendous knowledge
of the landscape and s resources. In
the fal, Il walk onto a site and hear
the crew calling the rutting ek and
talking with the backhoe driver about
thei avorite way to cook venison.

They show me how oak galls become.
children's toys and a certain red berry
thatis called “Apache koolid.”

For every day we spend in the field,
about four days are spent in the ofice
analyzing and interpreting artfacts
and writing about the result. Here, my
team isspecalsts who interpret the.
ceramics, flaked stone, ground stone,
animal bone, charred plant remains,

radiocarbon samples, and pollen that
we have collcted. While the ieldwork
told us about the major period of occu-
pation at any site, the detailed analyses
tell us about the activiies of aly e
They might reveal the presence of a
specalized projectie point industry
or identity a headdress made out of a
deer skull, They also discover diagnos-
tic artfacts that identify ephemeral
occupations such as Archaic houses
or later Apache ramadas, as we reaize:
that small groups of people retumed
1o the same place every three or four
generations, living on top o the stes
of earier people.

ik that, even as  fufl  public
need to help make Avizona's highways
safer for trave, | can offer experience.
10 crew members who are exploring
archaeology as a career and jobs to
Apache men and women who need
the money to support their familes.
My research is informed by the crews
understanding of the site deposits and
landscapes and by the views of special-
sts as | witea hstory o the people who
once ived in this poorly known place. G

FIGURE 10,6 Giving a tour to Apsche culural acviors, with
Foret Sevice archacologistand ethnographers

TORY AND ARCHAEOLOGY.
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O memearcer inl the world

Community Archaeology

—
T oo avecingoc
Commnies i b ot and
ne bl o schaslogaresnch
(e 2009, recem s, e
rhasooghs v e s s
Sep s i wahed o vl
oy commonty s roeology
it et et
1o e o commariy o st prtl
oo aves oo s
ol 203y o,
acaogss v g orest
i ot o poltl s o
o ad i
I rofc o e st of Qe

7 Community-controlled
merchandising.

Moser and her colleagues make it
clear that not al circumstances will
it this template and that commu-
ity archacology must be sensitive
1o local contons. Hovever, the
ange of topicsincluded gives 2 good
sense of the complexiy of adopiing
2 communiy-driven approach. The
projectat Quseir addresses lements
of economic developmen, inclucing
employment and training, as well
a5 merchandising; spects of local
identity through the development
of archives and ora history; and

initatives related to education. Some.
archacologists, while appreciating the
importance of a community-based
approach, stress the complexities
involved in such an undertaking. One
of the most diffcult problems i the
definition of the community that is at
the very root of community archae-
ology (Chirkure and Pwiti 2008). In
many areas of the world, the defini-
tions of commaunities are deeply con-
tested. However, this issue can feed
into the process of community archae-
ology as archacologists are drawn into.
discussions of the construction of local
identities. ®

Egyp, Stephanie Moser and her col-
leagues (2002) have developed some
gquidelines for the practice of commu-
ity archaeology. They identify the
following components for community
archacology projects:

FIGURE1.23 An
archacologis at

the George Mason
plantation in Virginia
tlks with 3 group of
ementary school stu-
dents. Howe would you
describe the interaction
betvcen thearchacolo-
gistand these members
ofthe community?

1 Communication and
collaboration.

2 Employment and training,

3 Public presentation.

4 Interviews and oral history.

5 Development of educational

6 Creation of a photographic and
video archive.

to governn

igencies or contractors but never published. Eric K.
series of troubling questions about how archacologists treat their data

askin

Why should the public ontinue o finance rescarch that argely anguishes on a
vesearcher’s hard drive, oy t0 g0 sce very limited and highly slctive exposure
i obsaure jourals locked behind cost-proibitive paywalls? If archaclogists
themselves routinely neglect and withhold ireplaceable ontexiual data, how
can they condemn others for ther mistreatment of such information?

(Kansa 2012,9)

One solution to this probler

is the creation of open access repositories for
archacological data and open access publications. Examples of such initiatives
include the Journal of Open Archacological Data. (heep:/ /openarchacologydata,
metajnl.com/) and the Digital Archacological Record (hetp://core.tdar.org/).
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TOOLBOX

Remote Sensing

ethods of remote sensing,
Mmmnq i
e

role i discovering sites and orienting
exploration. Satelite imagery can
cover large geographical regions.
Methods of satellite imagery rely
heavily on sensors that detect features
invisible to the human eye. Radar
imaging from satelltes is able to
detect arge-scale buried features. In
research in the eastern Sahara Desert,
archaeologists have used space shuttle
radar images to trace the remains of
buried river systems associated with
Paleolithic stes. Some sensors can
detect minute variations in the surface
temperature of the earth, thus provic.
ing an index of the characteristics of
the soil. In Chaco Canyon, New Mex-
ico, a thermal infrared multispectral
scanner (TIMS) flown by NASA was
used to detect a road system dated to
between Ao, 900 and .. 1000.
Photography from aircraft or bal
foons can reveal buried features, raised
‘mounds, or wall systems. Most aerial
photographs used by archacologists
are taken at an oblique angle to further
enhance the visibilty of features. Aerial
photographs are particularly useful in

The discov
was not equally distributed amoy

ofa

pounds — methylxanthir

native to Mesoameric

. theobromine,

had to be traded over long distances into Chaco

giving a view of an area that would be
too large to excavate. Photographs of
anient cites often reveal the com-
plete urban plan, including roads and
fortfication walls. Aerial photographs
have even been used successfully
making the outlines of ancient field
systems visible to archaologists. In @
small number of cases, aerial photog-
raphy has revealed construction on a
scale that i t0o large to be seen from
the ground. The most spectacular of
these types of construction are the
Nazca Lines in Peru, which consist of

LOOKING SO

status from connections with distant elites.

and caffein

stimulating drinks would have been consumed in a communal ritual context.

anyon. It is likely that the

representations of animals made by
clearing paths on the desert loor. The
form of these alignments i visible only
from the air. In recent years archaeolo-
gists have begun to use airborne LIDAR
(ight detection and ranging) to map
landscapes that are covered by vege-
tation. LIDAR uses radar to penetrate:
below the vegetation cover to produce
amap of the ground surface. Thi
method has already had a significant
impact on our understanding of the
Maya cities and the structure of Ang-
Kor Wat (see Figure 12.22). ®

FIGURE 10,11 Photograph
taken by NASA using a thermal
infrared mltispectral scanner
showing roads radiating out
from Chaco Canyon.

ies in Rooms 33 and 38 at Pueblo Bonito make it clear that wealth
g members of society. It is interesting that tur-
quoise,jet, and macaws were traded over very long distances. The concentration
quantities of these objects in two rooms suggests that the elite of Pueblo
Bonito society exercised some degree of control over trade networks or derived

Studies of residues on pottery vessels for Pueblo Bonito and other south-
western sites have found very prevalent evidence for drinking cacao and llex
vomitoria,a variety of holly used to make a caffeinated drink (Crown et al. 2015).
In analysis of the residues using a mass spectrometer, three chemical com-
~ were detected. Cacao is
and llex vomitoria i local to the American Southeastern
as well as areas of Chiapas and Varacruz in Mesoamerica. Like the macaws both
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