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Introduction

In its broadest sense, archaeology is the study of human society through the lens

of our material and natural environments, that is, the things people made and

used, the world they inhabited, and the traces their practices left on that world.

For much of the human past, archaeological material offers us our only insight

into who people were and how they lived. Writing is a very recent invention on

the scale of human evolution, was never universally used, and only in recent

centuries has been directed to documenting (some of) the mundanities of (some

people’s) daily life (in some parts of the world for some periods of time).

Nevertheless, and despite the impression certain TV programmes might give,

archaeologists do not just concern themselves with this deep past of a world

without writing. Archaeological research coexists with historical studies

because it looks at fundamentally different data with different methods and

different motivations.

Nearly all the questions we want to answer about the past and the people who

lived then – the journalist’s standard set of who, what, where, when, how, and

why – can be (and have been) at least partially answered by close analysis of the

things people made and used, the places they occupied, the structures they built,

and the way their bodies reflected social practices and habitual activities. Some

of these questions are more accessible than others. Nearly seventy years ago, the

Oxford professor Christopher Hawkes proposed a sequence of interpretation

that has subsequently come to be known as ‘Hawkes’ Ladder of Inference’.1

Following Hawkes, archaeologists should find it relatively straightforward to

infer how artefacts were made and of what materials; it is a bit more difficult to

infer the economic systems through which these objects were traded and valued;

it becomes quite hard to infer aspects of the social and political organisation of

past societies; and it should be nearly impossible to infer past cosmologies and

religious practices. In fact, in the intervening decades we have developed

methods, both scientific and interpretative, to access all of these domains; but

with each new method or approach new questions assert themselves.

The increasing complexity of our methods is unsurprising because the

archaeological record (the assemblage of things, natural and anthropogenic,

studied by archaeologists) itself is irreparably fragmented. The material resi-

due of the past is not only incomplete; it is unknowably incomplete: we do not

(and cannot) know what is missing, from where, and in what quantities

(although sometimes we can develop some good hypotheses about why).

Philosophers of the historical sciences (and some archaeologists) have agon-

ised about the underdetermination of the discipline, that is, that our data’s

1 Hawkes (1954).

1Archaeology as History
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innate fragmentation means that we cannot make incontrovertible inferences

about the people and worlds of the past.2 If we assume there was a singular

truth of the past that we are attempting to view around the gaps in the

archaeological record, then we are indeed in trouble; but this is not the only

perspective.3 Indeed, one can argue that there are many pasts because different

cultures and individuals have different personal, communal, dominant, and

subordinate histories which they tell and remember in a variety of ways.4

Most archaeologists tend to take a more pragmatic approach. Since our data

are complicated and fragmented, our methods must also be complicated and our

interpretations able to cope with uncertainty.5 Archaeology is a sort of magpie

science because of the way we lift, adapt, and reinvent methods, bodies of

theory, and scientific models from a range of other disciplines from history to

sociology to anthropology to biology to chemistry to physics and beyond.6

Moreover, if we let go of the idea that there is a singular truth to the past, we are

free to embrace instead the more challenging idea that our models of the past are

composed in the present through complex relationships between individual

training, the communities of practitioners with whom we collaborate, long-

standing (often regional) disciplinary traditions, and the material residue of past

people’s lives and practice.7 This approach allows us to reflect on the process we

engage in as archaeologists to consider how the questions we pose of the past

affect the methods we choose to apply, the results we achieve, and the stories we

are able to tell.

Here, I use the framework of ‘telling stories’ to emphasise that archaeological

narratives are constructed as plausible throughlines to connect the variety of

archaeological data and many complementary sources of information.8 As new

data are uncovered or emerge from new analytical techniques or interpretative

approaches, the story will shift. Moreover, archaeological stories about the past

coexist (and sometimes entwine) with historical narratives, oral history, and

other traditions of interpretation. These are also domains with which archaeolo-

gists engage and which are becoming increasingly prominent in the field –

especially in the case of co-creative work with descendant communities. The

point here is that the fragmentation of the archaeological record, the enormous

variety of methodological and theoretical tools we have developed (or bor-

rowed) to interpret it, and the very different traditions in which global archae-

ologists are trained all contribute to a diversity of pasts, a diversity of truths, and

a diversity of stories that connect the dots of broken pottery, crumbling build-

ings, and burnt seeds.

2 Chapman and Wylie (2016: 15–31); Turner (2005, 2007). 3 Currie (2018, 2021).
4 Nabokov (2002); Olivier (2011). 5 Gero (2007). 6 Frieman (2021: 3).
7 Gero (1985); Hodder (1999) cf. Latour and Woolgar (1979). 8 Pluciennik (1999).
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This Element seeks to explore these diverse approaches to the study of the

past, emphasising that the data archaeologists present to the world are not

innately meaningful but constructed through careful analysis and traditions of

interpretation. It is broken into five sections, each roughly addressing the

questions where, what, when, who, and why (the ‘how’ is implicit throughout).

First, I discuss the ways archaeologists study places and landscapes, building

information from layers of earth and patterns of land division. Next, I explore

the long history of artefact studies and the role of material analysis in the

construction of archaeological narratives. Following that, I look at how archae-

ologists construct chronologies through both close analysis of materials and

increasingly sophisticated scientific methods. Then, I ask how we study people –

both their bodies and their societies – and tell stories at the level of the individual.

Finally, I focus on the impact of archaeological work in the present and how the

methods of archaeology can make space for marginalised people to speak loudly

and tell their own histories. A brief conclusion draws these various threads

together.

In weaving this particular narrative, I bring together case studies from around

the world and from myriad periods in human history – from the evolution of

hominins to the twenty-first century. I draw on insights from Black, Indigenous,

and other marginalised or minoritised archaeologists to emphasise the diversity

of approaches to the past and how high the stakes are for getting it right.

Archaeology and archaeologists may often study a world long disappeared,

but we exist and work in a present where issues of history, truth, and sovereignty

remain contested.9 In this context, I feel it is more important now than ever to

consider the tools we use to find and reconstruct the past and to reflect on which

stories we choose to tell.

1 Telling Stories about Places

If I asked you to picture an archaeologist, chances are you would immediately

think of a person in a trench with a brush or trowel excavating the earth.

Depending on what TV programmes you had watched, you might think of a

person carrying mysterious pinging machines as they stride evenly across a field

or down a hill slope (Figure 1). This impression is not entirely incorrect, as

archaeologists have a long-standing interest in the places past people built and

occupied. We seek to study these at a range of scales – from the microscopic

traces of past practice to a wider landscape; and we have developed a variety of

methodological tools to create information about the past from layers of dirt,

9 Stahl (2022).
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ruined monuments, standing buildings, and the patterns of construction and

activity visible in a wider region.

Excavation is our best-known method. During an archaeological excavation,

archaeologists will open a trench and dig downwards with care and precision.

The reason we go to all this effort is because excavation offers us a uniquely

fine-grained insight into how people occupied any given place over a sequence

of decades, centuries, or millennia. While nineteenth- and early twentieth-

century excavations were aimed at finding (and often then stealing) valuable

treasure from tombs or ancient cities, most archaeologists today find more value

in broken bits of pottery, ratty stone tools, and old floor surfaces or foundations

because these offer insights into habitual practices and daily life (see Section 2).

Even in periods with copious written texts, many people and their lives are

invisible – usually poor people, women, children, and enslaved people; but

archaeological research allows us to look directly at the tools they made and

used, the food they ate, and the homes they built and lived in, as well as the ways

they resisted domination.10

For example, in Africa, archaeological excavation on sites dating to the

colonial era allows us to glimpse the complex relationships and developments

of African society beyond the narrow, often racist, lens of colonial European

Figure 1 Archaeologists surveying a prehistoric monument.

© South East Kernow Archaeological Survey (SEKAS).

10 Orser and Funari (2001).
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writing. The archaeologist Shadreck Chirikure, for example, uses archaeo-

logical data to demonstrate how southern African people engaged in complex

and culturally contingent ways with the colonial powers who controlled the

Indian Ocean trade network in the sixteenth and seventeenth centuries. He notes

that imported European and Chinese ceramics are found in large numbers in

excavations of Portuguese trade markets (feira) but not at high-status local

settlements, such as Great Zimbabwe, because this exogenous pottery lay

outside the local cultural logic, not being useful in significant cultural practices,

such as beer-making for ancestors, food service, or rain-making ceremonies.11

Our excavation methods have developed slowly and regionally over the

history of archaeology, with resultant variation in practice; and there is no one

correct way to excavate (despite what many individual archaeologists think).

Trenches, for example, are sized to fit the research questions of a project as well

as legal and ethical requirements alongside constraints, such as the nature and

extent of a given site, its depth, and the safety of the excavation team. So, some

may be open area excavationswith tens or hundreds of metres square of topsoil

removed, while others may be small squares 50 cm or 1 m on a side, sometimes

referred to as shovel test pits, test pits, or sondages. Excavation is painstaking

and systematic, though not always slow: professional archaeologists in particu-

lar must operate precisely but at speed to meet contracted development targets,

and university-affiliated archaeologists also often have only a limited time

frame to answer their research questions before they must close up their

trenches and return to their campuses.

No matter the available time, good archaeologists remove layers of sediment

with care, almost always attempting to follow stratigraphic layers. Drawing on

insights from geology, nineteenth-century archaeologists observed that deposits

tend to form in layers, with the oldest layers lowest down; this is called the law

of superposition.12 So, when a site is excavated, the material lowest in the

sequence should be older than the material closer to the surface (Figure 2). As

archaeological excavation removes in situ data from their context and associ-

ations (i.e., the stratigraphic layer from which data were recovered and the

artefacts and materials that were deposited or formed alongside them), archae-

ologists are careful to excavate only enough material to answer their research

questions or to give full indication of the level of significance of a given site or

area.

Not all material is preserved to the same extent, and sites may be affected by a

variety of natural and cultural site formation processes, from erosion or animal

burrowing to reoccupation or looting.13 These processes can disrupt site

11 Chirikure (2014). 12 Rowley-Conwy (2007: 57–60). 13 Schiffer (1987).
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stratigraphy, remove or destroy materials, and damage archaeological features

in other ways. Geological processes like hill-slope erosion, earthquakes, rock

falls in caves, or landslides can also result in inverted stratigraphy, with older

material resting on top of more recent layers. The variable decay processes

affecting archaeological materials (a series of complex processes classed

together as taphonomy) also shape what materials are preserved and in what

manner.14 Reconstructing all these processes is necessary in order to understand

the development of a given archaeological site, the materials we would expect

to see preserved, and how best to interpret what we do find. This typically

entails considerable interdisciplinary collaboration, including geological and

geomorphological analysis (see the box ‘Environmental Archaeologies and

Geoarchaeology’).

ENVIRONMENTAL ARCHAEOLOGIES AND GEOARCHAEOLOGY

Understanding the way people occupied and used a given landscape or site

requires us to understand its natural and geological context. Since the middle

of the twentieth century, archaeology has seen an explosion in environmental

subfields, including archaeobotany (the study ofmacrobotanical remains, i.e.,

Figure 2A schematic vertical profile of an excavation showing the stratigraphy.

14 Lyman (2010).
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seeds or plant parts, sometimes including anthracology, the study of char-

coal), zooarchaeology (the study of faunal remains), archaeomalacology (the

study of invertebrates, especially molluscs), palynology (the study of pollen),

and geomorphology (the study of landforms and landform evolution). Many

geoarchaeologists are also closely involved in remote sensing surveys,

including geochemical and geophysical survey methods. Collectively, these

approaches allow us to reconstruct the formation processes that shaped the

archaeological record, to delineate the palaeoenvironments of regions or

specific archaeological sites, and to clarify how people were engaging with

plants, animals, and their local geological environment.

For example, in a series of recent papers, the geoarchaeologist Elle

Grono and colleagues (many with environmental archaeology specialisms)

reconstructed the occupation and formation of three Holocene sites in

Vietnam.15 At Thach Lac, a 2 m high shell mound dated to 5000–4100 BP,

they undertook a micromorphological analysis (i.e., creating thin sections of

the stratigraphic profile to study microscopically) to develop a fine-grained

sequence of occupation and abandonment, as well as natural soil formation

over the site’s thousand years of use. At Lo Gach, by contrast, Grono and

colleagues used a similar micromorphological analysis combined with

archaeobotanical data to identify outside working areas within a Neolithic

(c.3300–2400 BP) settlement, a significant arena of domestic activity in the

tropics that is otherwise archaeologically invisible. At the slightly earlier

settlement of Loc Giang (4070–3150 BP), their analysis in combination with

other environmental data allowed them to identify the remains of a sequence

of dwellings, both ground-level and raised on piles, as well as layers of

organic refuse that could be linked to animal management.

While we rarely actually use brushes and tiny picks to excavate (we save these

for particularly special contexts, such as intact artefacts or burials), archaeologists

take immense care and precision in excavation, choosing among a variety of tools

(trowels, mattocks, shovels, etc.) and approaches in response to the soil conditions,

delicacy of the archaeological record, local best practice, and levels of knowledge

about the site under excavation.Where there is little information about the possible

stratigraphy or if it is not clear if the stratigraphy relates to cultural events, an

archaeologist will often remove thin spits or arbitrary layers (level layers of an

even thickness – often 5 cm or 10 cm – of sediment) within a stratigraphic layer

15 Grono, Friesem, Lam et al. (2022); Grono, Friesem, Wood et al. (2022); Grono, Piper et al.
(2022).
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that may be flat (Figure 3(a)) or follow the undulations of the stratigraphy in order

to avoid mixing or digging throughmultiple layers at once, (Figure 3(b)). At sites

where stratigraphic layers represent long periods of accumulation, data from spits

excavated within them can offer more chronological control. In some parts of the

world or on sites and/or under weather conditionswhere the stratigraphy is hard to

discern, all excavation proceeds in spits, with the stratigraphy determined after-

wards based on the trench’s vertical profile (sometimes termed its section). This is

less than ideal since, if stratigraphic layers are not horizontal but form at an angle,

it can risk an archaeologist cutting through and mixing material from multiple

separate stratigraphic layers in a single arbitrary layer, as in Figure 3(a).

One important tool to interpret stratigraphic sequences is the Harris matrix

(sometimes known as the Harris–Winchester matrix). It was developed in the

1970s by Edward Harris during the excavations at the medieval town of

Winchester, UK as a tool to help make sense of the deep and complex stratigraphy

he and his colleagues encountered.16 Essentially, a Harris matrix offers us a tool to

navigate and diagram complex layers of archaeological deposits in order to

understand the sequence in which those layers were deposited (Figure 4).

Making a Harris matrix is not always easy. Sometimes the layers stack neatly

one on top of the next (Figure 4(a)), but more often the interfaces between them are

obscured by holes for posts, wall foundations, or pits (Figure 4(a) and 4(c)). To

make the matrix, we follow the law of stratigraphic succession, that is, we only

Figure 3 A schematic vertical profile: (a) divided up only by arbitrary levels;

(b) divided by arbitrary levels within the stratigraphic levels.

16 Harris (1979).
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record the stratification between a given context or stratigraphic unit (an unbound

deposit or the fill or cut of a pit) based on the unit directly before and after it in the

sequence and with which it has physical contact, without regard to the rest. This

means we are not always able to determine the order of features like the two pits in

Figure 4(b), but we can determine each pit was cut into deposit 6 and is cut or

covered by deposit 1. As in Figure 4, many archaeologists use symbols like

rectangles or circles to distinguish between fills and deposits on the one hand

and cuts on the other. This is because fills and deposits, being layers of sediment,

can have other samples associated, like artefacts, environmental samples, or dates,

while cuts, being the residue of action (i.e., the act of digging out a hollow for a pit,

posthole, etc.), do not. The system of symbols helps keep records in order as a

complex excavation progresses.

A major part of any excavation is record-keeping. Until the later twentieth

century, most excavation records took the form of field notes in the project

director’s notebook (Figure 5). Field notes in archaeology are usually reasonably

impersonal descriptions of the excavation process, observations of the soil, stratig-

raphy, and artefacts revealed, as well as sketches of the in-progress excavation,

interesting finds, or puzzling features (see the box ‘Archaeological Illustration’).

Some include observations on the excavation team and their dynamics, the weather

from day to day, relevant stories or information shared by local visitors to the site,

as well as other more discursive information. Alongside these more personal

Figure 4 Composing a Harris matrix from archaeological stratigraphy:

(a) simple matrix showing four layers deposited in succession;

(b) a matrix in which two pits are cut into deposit 6; (c) a more complex matrix

that shows multiple intercutting pits and successive layers of deposits

(redrawn with changes after Bibby 1993: fig. 7).
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narratives of excavation, as types of analysis have multiplied and relational

databases have become standard, more systematic and interlinked records are

frequently produced. Uniquely numbered forms are filled out for each spit and

stratigraphic unit, as well as any samples taken (e.g., for environmental analysis,

radiocarbon dating, etc.) and any small finds, datable or rare implements that

deserve special analytical attention. Separate records are also kept that list all the

excavated contexts, the various measurements recorded, and the illustrations made

during the excavation. These provide important tools to cross-reference data

between forms, notebooks, finds bags, drawings, and samples so that all associated

data remain associated even as some material is sent off to specialists for analysis.

ARCHAEOLOGICAL ILLUSTRATION

Archaeology is a very visual field and has been since its emergence as a

discipline.17 Archaeologists spend a lot of time taking photographs, making

maps, and creating illustrations, including drawings of excavations, fea-

tures, objects, and archaeological sites. Most contemporary archaeological

Figure 5 A site director’s notebook. By permission of Australian National

University (ANU) Collections and the School of Archaeology and

Anthropology.

17 Moser (2012).
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drawing is technical rather than artistic, with established conventions for

rendering three-dimensional objects into two dimensions in such a way that

important features are clearly communicated to knowledgeable viewers.18

Learning scale drawing to document the plan (top-down extent or map) of

an excavated feature or trench and its section (a square-on vertical profile of

an excavated feature, deposit, or trench) is a key skill taught in most

archaeology programmes. Buildings archaeologists similarly draw to-

scale sections to document structural stratigraphy (as in Figure 6), as well

as to-scale top-down plans and three-dimensional planometric drawings of

the structures they study to record the presence and articulation of various

architectural features.

Drawings are among the most valuable records in excavation archives

because they allow later scholars to reconstruct the excavation process and

the interpretations archaeologists were making at the moment when a site,

layer, feature, or significant object was encountered. For example,

Gillespie demonstrated that maps and plans of Complex A at the Olmec

site of La Venta (Mexico) drawn during its initial excavation in the 1950s

contained significant information about the site’s occupation and the

relationship between social practices and its architectural monuments

that subsequent research had overlooked.19 Although cartographic draw-

ings have largely been replaced by digital maps – many produced with

geographical information system (GIS) software packages (e.g., QGIS)

rather than more artistic tools – archaeologists are well aware that spatial

analysis and mapping are analytical rather than objective processes.20

Photography complements hand-drawn illustrations, adding texture and

colour, as well as occasionally catching features not noted or recognised as

significant by the excavation team.21 These photographs are composed with

site archives in mind and typically include scale bars and north arrows to

situate them in space. In recent years, drones have been used to capture plan

photographs of large trenches and excavation features; and 3D models

composedwith specialist software from hundreds or thousands of individual

digital photographs are also becomingmore common. Other digital methods

for imaging archaeological materials, sites, and features include laser scan-

ning, photogrammetry (the construction of 3Dmodels from photographs), or

reflectance transformation imaging (RTI) to record surface features and

18 For example, Adkins and Adkins (1989); Small (2013); Steiner and Allason-Jones (2005).
19 Gillespie (2011). 20 Gillings et al. (2018, 2020).
21 Dorrell (1994); Fisher (2009a, 2009b).
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textures in high definition, as well as image enhancementwith software tools

like Xshade and DStretch.22

Although photographs are quicker to produce than drawings, analysis

by Morgan and Wright suggests that the cognitive work we engage in

while drawing is not well replicated by digital recording methods; so, the

persistence of these less efficient methods can be explained by their

evident value as interpretative tools that help to disentangle a messy

archaeological record.23

The archaeological record exists above as well as below the ground. Standing

monuments are some of the most visible, and thus most investigated, sites. These

include old buildings, bridges and other infrastructure, stone circles or tombs, and

even large earthen monuments like bank and ditch arrangements or agricultural

terraces. Many of the earliest antiquaries, the intellectual ancestors of archaeolo-

gists, were fascinated by these sorts of visible traces of the past; and early

antiquarianwriting describedEuropean prehistoric monuments like burialmounds

and standing stones as well asmore recent structures, such asmedieval churches.24

Aswestern European powers colonised Eurasia, Africa, and thewider world, these

early archaeologists were part of the colonial movement, mapping sites and cities,

interpreting their histories, and looting them to enrich museums in London, Paris,

and elsewhere (see the box ‘Archaeology and Colonial Expansion’).

ARCHAEOLOGY AND COLONIAL EXPANSION

When Indiana Jones shouts ‘that belongs in a museum’ about a medieval

gold cross or Killmonger points to the artefacts in a London museum

taken from African people by British soldiers, they are accurately por-

traying the practice and results of archaeology’s long-standing colonial

entanglement and persistent cultural violence.25 Looting as a nationalist

project is an established element of European imperial expansion and

one in which archaeological excavation has played a central role. Indeed,

as archaeology emerged as a distinct discipline within the context of

European nationalism and hegemonic colonialism, it was rapidly put to

the service of consolidating control and asserting power over colonial

places.26 This process included the excavation of sites in colonised areas

22 For example, Evans and Mourad (2018); Jones et al. (2015).
23 Morgan and Wright (2018). 24 Schnapp (1996).
25 Black Panther, directed by Ryan Coogler, Marvel Studios, 2018; Indiana Jones and the Last

Crusade, directed by Steven Spielberg, Paramount Pictures, 1989.
26 Díaz-Andreu García (2007).
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and the collection (theft) of ancient materials for European collectors

and institutions.

Archaeological survey and excavation practices owe much to nineteenth-

century Europeanmilitary men. Christopher Evans draws out the connections

between specific British military officers and the emergence of a suite of

archaeological techniques – landscape survey, cartography, trenching – as

well as specific archaeological and collecting campaigns, among them the

launch of the Indian Archaeology Survey in the mid-nineteenth century.27

Even the traditional structure of excavation campaigns (anothermilitary term),

with their powerful directors and teams of uncredited excavators (often local

workers or,more recently, students), reproduces thehierarchical and extractive

logics of colonial invasions.28 Today, we still grapple with this complex and

ugly history, andmany archaeologists are taking steps to rebuild the discipline

on new, diverse, and community-oriented foundations (Section 5).

We have developed many techniques to study standing monuments, some

destructive, some non-destructive (it is a rare community that would let you

knock down their church or temple to understand how it was built). The questions

we ask of these sites differ depending on the period, region, and local methodo-

logical landscape but largely boil down to: how was it built, by whom, with what

materials, when, and why?29 Some of these are easier to answer than others. While

earlier monument studies might be described as art historical or typological, in

recent years more analytical methods have been developed, chief among these the

delineation of phases of activity through stratigraphic analysis. Stratigraphy in

archaeology is most typically used to describe sequential layers of earth uncovered

by excavation, but it has been adopted as a metaphor to describe phases of activity

that affect the substance or shape of a standing building. Combined with other

methods, it can offer us a fine-grained insight into the chronology, process, and

rationale behind the changing shape and functions of structures, as well as into how

people were occupying or using that structure. In an anglophone context, this

approach is sometimes termed buildings archaeology.

As an example, Sánchez-Pardo and colleagues used a stratigraphic approach

combined with scientific analysis of specific materials to tease out the construction

process, remodelling, and dating of a small church in northern Spain called Santa

Comba de Bande. Previous research based onmedieval documents had suggested it

dated to the seventh century andwasVisigothic (i.e., it predated the Islamic invasion

of Iberia and the foundation of al-Andalus), but archaeological work on the church

27 Evans (2014). 28 Leighton (2015). 29 Azkarate (2020).
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dated it instead to the Mozarabic period in the later ninth century. Sánchez-Pardo

and colleagues used the building’s stratigraphy (Figure 6) to identify the earliest

construction phases, and mortar samples were taken from these to be dated with

optically stimulated luminescence (OSL) and radiocarbon dates were made on

sediment samples (for information about these dating techniques, see Section 3).

They concluded that the initial construction phases at Santa Comba de Bande in fact

took place in the later eighth century. This suggests that this church, with its stylistic

mixture of Visigothic and later Mozarabic elements, may have been built by

southern Iberian Christians fleeing northwards from the newly established al-

Andalus. It demonstrates that earlier architectural styles remained in currency

well into the Islamic period in Iberia and that, even from just a few decades after

the 711 CE Arab conquest, Islamic art and architectural styles were already

circulating beyond al-Andalus.30

While sites – both above and below ground – are a major focus of attention,

the wider landscape in which they sit provides key information about human

activities through time and how those sites were used. Surveying has become

central to archaeological fieldwork over the last few decades, in both research

and professional contexts.31 Methods can be non-invasive (topographic survey,

Figure 6 The vertical stratigraphy of one face of the church of Santa

Comba de Bande, Spain (redrawn with changes after Sánchez-Pardo

et al. 2017: fig. 5).

30 Sánchez-Pardo et al. (2017). 31 Bintliff (2000).
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remote sensing, etc.) or destructive (e.g., test-pitting, a sampling strategy in

which shovel test pits or sondages are excavated at intervals on a grid or

randomly within an area to characterise the archaeological deposits throughout

that area).32 Surveys are cost-effective and efficient ways to learn about the

type, age, and significance of any archaeological deposits in an area under

investigation and to determine whether large-scale excavation is merited.

Non-invasive survey methods include surface survey (sometimes termed field

walking), that is, traversing a given area in a regular manner (usually by evenly

spaced transects) and collecting archaeological material visible on the surface.

This material may be retained for analysis or identified and left in the field,

depending on the sampling strategy and local laws. Many surveys also collect

environmental data, as they indicate the changing vegetation and geomorphology

that impact on site formation processes and shape or reflect human activity in a

given region. These may be collected by hand (e.g., from shovel test pits) or using

tools like augurs that allow the collection of a continuous deep profile.

Over the last few decades, remote sensing has become a commonly used

method of regional survey (Table 1).33 Depending on the expertise, budget, and

experience of the research team (not to mention local geological and topo-

graphic conditions), this might include satellite imagery, light-detecting and

ranging (LiDAR) systems, ground-penetrating radar (GPR), and/or other geo-

physical methods. The results depend on the technique used and the ground

conditions, but these techniques can yield highly detailed maps of subsurface or

near-surface features that archaeologists can begin to interpret and tentatively

date or sequence. Geoarchaeologists also apply many of these tools to develop

their understanding of the geomorphology and subsurface geology in areas of

archaeological interest.34 However, like all non-invasive methods, remote sens-

ing is only as good as the analyst’s experience and expertise. Combining

methods provides us with the richest and most accurate data set.

At Talland Barton in Cornwall in the UK, aerial photography suggested the

presence of two connected enclosures, tentatively dated to the Iron Age. A geo-

physical survey using magnetometry located one of the two enclosures (hypothe-

sised to be Romano-British based on its form) but indicated that the other was an

artefact of differential plant growth due to erosion on a steep slope rather than an

archaeological feature (Figure 7).35 The magnetometry survey also located a

number of different anthropogenic features, including a modern water pipe, a

small rectilinear structure of unknown date, and a large ditched field system,

tentatively dated to the historic period. Upon excavation, while the enclosure

32 Banning (2002). 33 Parcak (2014); Wiseman and El-Baz (2007). 34 Sarris et al. (2018).
35 Lewis and Frieman (2017).
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Table 1 Major techniques for archaeological remote sensing.

Remote sensing technique
type Name Basic description of method Constraints

Aerial imagery methods Aerial photography
(AP)

Vertical and oblique optical images
(photographs) of sites and
cropmarks taken from kites, drones,
and aeroplanes to detect
archaeological features and identify
their extent and relationships
(chronological, functional, etc.).

Highly dependent on local geology and
weather conditions, as well as the
experience of the analyst in
distinguishing archaeological from
natural features and correctly
identifying them.

Satellite imaging Optical and multispectral (MSS,
TIMS, etc.) imagery of sites and
landscapes taken from space to
identify anomalies in the landscape,
geology, and vegetation that might
indicate archaeological occupation
and/or construct digital elevation
models of landforms without regard
to modern development.

High-resolution imagery can be costly
and is only available for some
regions, although this is improving
with services like Google Earth.
Highly dependent on the experience
of the analyst in distinguishing
archaeological from natural features
and correctly identifying them.

https://doi.org/10.1017/9781009052412 Published online by Cambridge University Press
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Multispectral scanning
(MSS) and thermal
infrared
multispectral
scanning (TIMS)

Electromagnetic and thermal infrared
imagery of sites and landscapes
taken from space (key collections:
Landsat, Spot, Ikonos) to identify
archaeological sites and landscapes
as well as vegetational and
geological formations associated
with anthropogenic activity,
including past sites or occupations.

High-resolution imagery can be costly
and is only available for some
regions. Highly dependent on the
skill and experience of the analyst
and their access to appropriate
software packages to resolve the
imagery and correctly distinguish
archaeological features.

Light detecting and
ranging (LiDAR)

Topographic modelling of near-surface
features by shooting a laser at a
surface and measuring the time for it
to return to the sensor (mounted on a
fixed base station, drone, or
aeroplane), allowing high-definition
models of subsurface features to be
visualised to detect archaeological
features and identify their extent and
relationships.

Increasingly affordable with drone
technology but often limited in
extent. High-definition imagery is
only available for some regions.
Highly dependent on the skill and
experience of the analyst and their
access to appropriate software
packages to resolve and interpret the
imagery.

https://doi.org/10.1017/9781009052412 Published online by Cambridge University Press
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Table 1 (cont.)

Remote sensing technique
type Name Basic description of method Constraints

Ground-based geophysical
methods

Ground-penetrating
radar (GPR)

An electromagnetic pulse directed into
the ground from a mobile sensor
reflects off objects and buried
features, allowing subsurface
features to be detected, located in
three dimensions, and identified.

Equipment can be costly and must be
carefully maintained. Highly
dependent on local geology and
hydrology, with non-uniform
deposits and very wet or
consolidated soils potentially
creating too much noise for scans to
be read. Highly dependent on the
skill and experience of the analyst
and their access to appropriate
software packages to resolve and
interpret scanned data.

Electrical resistivity An electric pulse sent between probes
in a mobile frame detects the
electrical resistivity of the soil in a
given location, with patterns of
higher and lower resistivity to detect
and identify subsurface deposits,
including archaeological features
(e.g., walls, paths, structures).

Equipment is less expensive than other
forms of geophysics but must be
carefully maintained. Survey can be
extremely time-consuming.
Reasonably dependent on local
geology, and hydrology, with
waterlogged and stony deposits being
particularly problematic. Highly
dependent on the skill and experience
of the analyst and their access to
appropriate software packages to
resolve and interpret scanned data.

https://doi.org/10.1017/9781009052412 Published online by Cambridge University Press
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Magnetic prospection
(magnetometry)

A sensor (typically a gradiometer,
caesium magnetometer, or array of
these carried by hand or mounted on
one or more carts) measures the local
magnetic field to detect and identify
magnetic anomalies compared to the
total magnetic field strength to
identify subsurface deposits,
including archaeological features
(e.g., ditches, pits, structures,
hearths).

Equipment can be costly and must be
carefully maintained. Handheld
magnetometry survey can be time-
consuming and physically
strenuous. Somewhat dependent on
local geology and hydrology. Highly
dependent on the skill and
experience of the analyst and their
access to appropriate software
packages to resolve and interpret
scanned data.

Metal detecting Usually a coil on a long handle that
transmits an electromagnetic field
into the ground to energise metallic
objects which then retransmit their
own electromagnetic field, allowing
them to be located on an X–Yplane.

The higher the precision, the higher the
cost of the equipment. Most
equipment does not log points, so
data cannot be captured and
visualised. Encourages destruction
of intact archaeological contexts to
remove the isolated metal objects
detected.

https://doi.org/10.1017/9781009052412 Published online by Cambridge University Press
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proved to be Romano-British (dating likely to the first few centuries CE),

the field system turned out to be Iron Age and predated the later settlement on the

site. It appears that the field system was intentionally filled in and used as part of

the foundation of the outer wall for the enclosure, a shift in occupation that the

excavators link to the arrival of the Roman military in the region during the first

century CE.36

2 Telling Stories about Things

Aside from excavation, the study of artefacts is fundamental to archaeological

practice. This includes their style and aesthetics (how they look and are decor-

ated); their age and associations (what other material they are found with, on

which types of site from which period or periods); their function (what they are

used for and by whom); their technology (how they are made, from what

materials, using what other objects or practices, and with what gestures); and

their meaning (how they were understood by past people, how they were valued,

Figure 7 Talland Barton, Cornwall: (a) blue lines indicate potential

archaeological features based on aerial survey (data from Cornwall and Isles of

Scilly Mapping Project (2020), used under Open Government License v3.0);

(b) magnetometry survey superimposed showing the extent and location of

subsurface features. © South East Kernow Archaeological Survey (SEKAS).

Basemap: OpenStreetMap under the Open Database License (www

.openstreetmap.org/copyright).

36 Frieman and Lewis (2022).
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what sorts of social practices employed them, what symbolic worlds they

engaged with). As with most other domains of archaeological research, even

as we develop new analytical methods for studying archaeological artefacts,

older techniques continue to be refined and used as our materials and research

questions necessitate. So, alongside innovative scientific methods, we must also

consider more traditional approaches to material culture.

In the seventeenth and eighteenth centuries, many middle- and upper-class

people (mostly men, although not universally) began to develop an interest in

the things past people made and used.37 These antiquaries read Greek and Latin

texts as well as the Bible and cultivated a studious interest in the natural world

and ancient history. They were collectors driven by an interest in possessing

(and displaying) unique or unusual items; thus, most artefacts as we know them

today were not of interest, and only the complete, decorated, identifiable, and

nicest looking were kept. The antiquarian fascination with exotic and ancient

things – ancient and ethnographic artefacts as well as elements of the natural

environment – underlies the emergence of collecting institutions and material

culture studies, both foundational to archaeological practice.38

By the middle of the nineteenth century, we see the emergence of archaeology

as a discipline, distinct from the (sometimes indiscriminate) collecting practices of

individual antiquarians. However, in line with antiquarian interests, early archae-

ologists expended considerable effort to create structure in the disordered mess of

the past. They did so by inventing methodologies to cluster material into coherent

geographical and chronological units that could be studied as an assemblage.

Typologies, the clustering of objects into groups whose members share a specific

set of features, are among the oldest and most useful methods of archaeological

analysis. For example, in the early nineteenth century, Jens Jacob Asmussen

Worsaae used careful observation of the associations between object types and

raw materials in stratified contexts (i.e., different and discrete stratigraphic layers)

to delineate three sequential technological stages in prehistoric Europe (i.e.,

Europe during the period for which there is no written history): one where only

stone-workingwas practised, one where bronze-workingwas widespread, and one

where iron-working predominated.39 Other, more ephemeral, technologies, such

as weaving, basketry, cooking, and carpentry, were not included. This so-called

three-age system is a gross typo-chronology in that it gives chronological structure

to a sequence of (in this case, quite broad) types of objects.

Most typologies are formal typologies (typologies based on the morphology

of the objects) that separate objects into groups based on observed or measured

37 Schnapp (1996); Woolf (1997, 2003: 141–82). 38 Miller (2017: 173–97).
39 Worsaae (1849).
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differences in morphology. This may include decorative patterns, surface tex-

ture, various observations about shape, and metric data, such as length, width,

curvature, height, weight, and more. Today, metric data are often subject to

statistical analysis to help define type clusters. We also see functional typologies

(typologies based on the function of the objects), although these are somewhat

less common today, as historical inferences about function and microscopically

visible traces of usewear (literally, the patterns of wear resulting from use)

rarely align. Nevertheless, functional observations can be integrated into formal

typologies to help detail fine distinctions between groups of objects.

Typologies are frequently constructed with chronological questions in mind (see

the box ‘The Power of Relative Chronologies’); although, before modern scientific

dating techniques were invented, if stratigraphic data were not available, chronolo-

gies were often inferred based on other archaeological or theoretical elements. In

the late 1890s, the British Egyptologist Sir Flinders Petrie excavated hundreds of

graves in several cemeteries near theNile in Upper Egypt at Hu andAbadiyeh, now

in the Qena governorate. The graves dated to the predynastic period, meaning there

was no available written material to date them; and they included many different

types of objects in many different, partially overlapping combinations, including

large numbers of decorated ceramics. To effect some sort of chronological order,

Petrie developed a method he termed ‘sequence dating’ (now, more commonly

seriation).40 He divided the ceramics into nine classes and then into more than 700

types. He recorded which types were in each of the hundreds of graves and then

ordered related assemblages of pottery with regard to each other. His sequence was

based on the then current evolutionary principle of gradual, progressive change,

meaning he expected to see slow but even changes in practice and form over time.

A comparison of this seriation-based relative chronology with radiocarbon chron-

ologies suggests that, while the major structural blocks are correctly ordered, at the

smaller scale it is less accurate because his evolutionary framework was too

simple.41

Archaeologists continue to develop and use typologies and seriation as tools

to investigate a range of other questions beyond processes of change over time

or the geography of shared cultural practices. In the mid-twentieth century,

James Deetz and Edwin Dethlefsen produced a foundational case study of how

seriation can give us insights into social practices – in this case, the religious

beliefs of New Englanders in the seventeenth through nineteenth centuries.42

They looked at the changes in ornamentation on colonial New England tomb-

stones (eminently datable objects) and attempted to link the changing styles –

from death’s heads to more bucolic scenes – to known changes in religious

40 Petrie (1899). 41 Dee et al. (2014). 42 Dethlefsen and Deetz (1966).
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belief and society. They succeeded in demonstrating not only the way that

iconography changed over time (e.g., the obvious death’s heads becoming

much more abstracted) but also how different fashions in gravestone decoration

phased in and out of favour in ways that were meaningfully linked to belief

systems and wider religious and social trends (Figure 8). The death’s head

Figure 8 Examples of colonial gravestones from cemeteries in Massachusetts,

USA. Photographs by Alyne Ricker (top and centre left), Joanne Maynard

(centre right, bottom left), and Julie Pritchard (top and bottom right),

reproduced with their permission.
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design, dating to the seventeenth century, represents a more orthodox, puritan-

ical Christianity stressing decay and death. It was replaced in the eighteenth

century by ‘winged cherubs’, which served as symbols of resurrection and

heavenly rewards, a key feature of the Great Awakening, an important religious

revival movement of that era. Towards the end of the eighteenth century, willow

trees and urns came into use. These were symbols of commemoration and

reflected a more secular perspective on death and dying.

The wealth of numeric dating techniques that now abound has challenged

chronological sequences based purely on artefact classification, and improve-

ments to excavation methods and scientific analysis have changed our under-

standing of some types of objects. Today, we are more reflective when we

cluster artefacts, recognising that these groupings are largely determined by

archaeologists, rather than a reality intrinsic to the things themselves. So,

different research questions or clustering methods may well result in different

classes or types; and these may not (and likely will not) line up with the

classification that the people who originally made and used the objects in

question would recognise. The anthropologist Daniel Miller proved this quite

definitively in the 1980s with a now classic comparison of an archaeological

typology of a contemporary South Asian community’s ceramics and that com-

munity’s own classification of the same ceramic assemblage. The two typolo-

gies were entirely distinct, with the formal archaeological classification offering

no insight into the community’s understanding of the cultural and cosmological

significance of their pottery (see the box ‘Co-creating Knowledge with

Indigenous Communities’).43

CO-CREATING KNOWLEDGE WITH INDIGENOUS COMMUNITIES

Archaeologists are not the only experts on the past and certainly not

always best placed to interpret past artefacts and other material culture.

Especially when working with descendant and Indigenous communities, it

is important to listen to and incorporate elements of the community’s own

telling of history because this is the most salient version of their past that

exists. Many Indigenous people find the term ‘prehistory’ to be offensive

when applied to their pasts, since it devalues oral and received traditions as

well as their connections to their ancestors’ practices and ways of life.44

Although there is no reason oral tradition and archaeological data should

agree with each other, sometimes bringing the two together can provide

new insights and interpretations.45

43 Miller (1985). 44 Rizvi (2013). 45 Beck and Somerville (2005).
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For example, recent years have seen an explosion of research co-

created by Indigenous Australian people and archaeologists to interpret

and explain the beautiful and complex art Aboriginal people produced

around the continent.46 Co-creation means that both the archaeologists

and Indigenous descendants of the people who originally made the art

under study have an equal role in offering interpretations and shaping the

final outputs – both scholarly and public. This sort of collaboration allows

both archaeologists and communities to find value and meaning in arch-

aeological materials and for the wider community to benefit from new

ways to understand the production and significance of Aboriginal art.

For example, the archaeologists Sally K. May and Joakim Goldhahn

have worked closely with their Indigenous collaborators to record,

MN01 - Motif 3 MN01 - Motif 5 MN01 - Motif 6MN01 - Motif 1

MN02 - Motif 1

MN15 - Motif 2 MN15 - Motif 3 MN15 - Motif 4

RLL03 - Motif 1 RLL03 - Motif 2 RLL03 - Motif 3

MN05 - Motif 2 MN05 - Motif 5 MN05 - Motif 6
MN15 - Motif 1

MN01 - Motif 2

Figure 9 Digital tracings of some of the Painted Hands from

Minjnymirnjdawabu (May et al. 2020, fig. 2).

46 For example, O’Connor, Balme, Frederick, et al. (2022); O’Connor, Balme, Oscar, et al. (2022).
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analyse, and interpret twentieth-century rock art in northern Australia. The

articles they co-author with their Indigenous colleagues reinterpret motifs

archaeologists have puzzled to understand, like the hand stencils found

across Arnhem Land (Northern Territory) (Figure 9). While some archae-

ologists suggested they might be drawings of European gloves, May and

colleagues argue instead that they represent elements of a particularly

important ceremony that formed part of the local Indigenous response to

colonial violence and disruption.47 Indeed, this established collaboration

has also begun to provide insights into the lives and practices of specific

artists who painted particular places and the sequence and significance of

those painting events.48 The result is a much richer and more nuanced

understanding of the production of rock art in the region, told at the scale

of the person and their lifespan, rather than the more generalising

approach typically taken by archaeologists, who (by necessity) tend to

synthesise data across large regions. Moreover, it is written with the aim of

benefitting the local Indigenous community, not just other archaeologists.

For early archaeologists, typology demonstrated that it was possible to find

order in the archaeological record, and they used newly developed evolutionary

models of human society and how change happens to interpret their findings.

These do not just inform how archaeologists thought about time but also how

they thought about space. The evolutionary models they applied were articulated

by anthropologists trying to make sense of different cultural practices between

Europeans and the people theywere actively colonising. These models delineated

narratives of progress from (in one example) stages of savagery and barbarism to

civilisation, drawing on social practices like kinship and technologies like agri-

culture to explain what the scholars involved saw as the superiority of European

culture.49 Nationalist trends within Europe also contributed to a scholarly impera-

tive to study and report national pasts that connected contemporary ethno-

linguistic groups to their specific histories and the evolution of their cultures.50

Archaeologists brought to this intellectual climate the idea that specific types

of objects associated with historically known ethnic groups could be traced to

earlier, non-literate periods by typological principles, with less developed

versions of more recent objects indicating ancestral cultural connections. In

archaeology, the term culture carries with it two different concepts. First, an

archaeological culture represents a body of objects (and associated practices,

47 May et al. (2020).
48 Goldhahn et al. (2021); Goldhahn et al. (2020); May, Goldhahn et al. (2021); May et al. (2019).
49 Frieman (2023). 50 Díaz-Andreu García (2007).
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deposition locales, buildings, etc.) that are (as an assemblage) unique and

geographically bounded; and, second, it implies that that body of objects is

distinct in time and recognisably homogeneous. As more and more excavations

were carried out, maps of object types yielded regional patterns concerning

which specific objects were deposited where. These maps served as the basis for

the naming of myriad archaeological cultures and, concomitantly, the emer-

gence of culture history in archaeological practice. Archaeological culture-

historians were concerned with identifying these cultures, tracing their spread

over time, and noting any changes that appear. In a culture-historical perspec-

tive, human societies are conservative in that they do not change readily; so,

innovations in artefact style, practice, way of life, and so on are thought to result

either from diffusion or through the invasion or migration of groups of other

people.

Culture-historical approaches dominated how archaeologists studied mater-

ial culture into the mid-twentieth century, with both positive and negative

results. The German archaeologist and philologist Gustaf Kossinna, building

on work by linguistic historians and working in an explicitly nationalist and

racist framework, used culture history to craft an argument about the origins and

superiority of specific Germanic groups.51 His work was fundamental to many

racist interpretations of the past, most notoriously Nazi histories, and inspired

considerable investment in archaeology by the Nazi regime.52 However, when

the Australian archaeologist V. Gordon Childe introduced the concept of arch-

aeological cultures into anglophone scholarship in the early twentieth century,

he elided many of the uglier racist implications. Instead, over a number of books

based on the painstaking study of thousands of prehistoric objects in museum

collections across central Europe, Childe used culture history as a framework to

construct a new synthesis of European prehistory.53 His work also engaged

closely with shifting ideas of cultural evolution, particularly through a Marxist

lens, as well as the contemporary politics of Europe and the wider world. He

was widely read by the public, and his impact has been felt well beyond the

small world of archaeological researchers.54

Evolutionary thinking underpinned both early chronologies and later culture

histories, and (in more complex forms) it continues to play a significant role in

the archaeological interpretation of technological and social change. While

nineteenth- and early twentieth-century concepts of evolution tended to be

unilineal and progressive (change happens in one way and one direction), the

burgeoning archaeological evidence made clear this was too simple a model.

The middle of the twentieth century saw an effort by North American cultural

51 Kossinna (1928). 52 Arnold (1990). 53 Childe (1925, 1929, 1934). 54 Irving (2020).
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anthropologists, including Leslie White and Julian Steward, to revive evolu-

tionary models by giving them a more scientific basis.55 Their work was

founded on empirical evidence from areas of archaeology, palaeontology,

and historiography and embodied an attempt at developing a new descriptive

and objective scientific model of cultural evolution. They discarded the

concept of progress (and moral judgements regarding more or less evolved

societies) and directionality (i.e., that social development went in only one

direction) and embraced multilineal explanations of change. This framework

underlay the scientific turn archaeology took in the mid-twentieth century (the

emergence of the so-called New Archaeology or processual archaeology); and

evolutionary modelling – often closely allied with computational methods and

more closely linked to biological approaches – remains an influential

approach to the study of archaeological technologies, now thankfully shorn

of the assumptions of earlier generations (see the box ‘EvolutionaryModels of

Stone Tool Technology’).

EVOLUTIONARY MODELS OF STONE TOOL TECHNOLOGY

The evolutionary turn of the late twentieth century has had a profound

impact on some scientific archaeologists. Building on foundational work

by evolutionary biologists,56 archaeologists and anthropologists began to

develop models of transmission and change over time that were based in

the idea that social practices and technological systems are subject to

similar evolutionary pressures as organisms.57 In recent years, archaeolo-

gists have developed sophisticated micro- and macroevolutionary

approaches to interrogate a range of cultural practices, from potting styles

to the spread of iron-working recipes, to long-term continuity, to the links

between cognitive evolution and changing stone tool technologies.58

Although sometimes quite methodologically complex and rather varied

in detail and theoretical outlook, these approaches have the potential to

open up new analytical inroads, allowing novel ideas or interpretations of

well-known material to be developed.

For example, the Brazilian archaeologists Mercedes Okumura and

Astolfo Araujo set out to develop a new interpretation of so-called Umbu

Tradition stemmed points – knapped stone tools found over a wide area in

Uruguay, Argentina, and Brazil that seemed to have been produced formore

than 10,000 years by local hunter-gatherers.59 This long period of use and

55 Steward (1955); White (1959). 56 Dawkins (1976); Wilson (1975).
57 Boyd and Richerson (1985); Dunnell (1980).
58 Kuhn (2020); O’Brien and Shennan (2010); Prentiss (2019).
59 Okumura and Araujo (2014).

28 Historical Theory and Practice

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/9

78
10

09
05

24
12

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/9781009052412


extremely large geographic distribution do not fit traditional models of

distinct types of artefacts with clear cultural and temporal associations. In

an attempt to identify formal differences among the stemmed points from

the site of Garivaldino in southern Brazil that could indicate change over

time at this site, they used traditional and computational methods to identify

similarities and differences in shape, analysed raw materials, and compared

their results to the site’s radiocarbon sequence. They found considerable

variation but no change over time. Instead, they argue that the lack of

change is itself indicative of social and environmental conditions. They

apply an evolutionary model that suggests innovations emerge from demo-

graphic pressure, so the small population and stable environmental condi-

tions experienced during the Holocene in this region could, in fact, have

allowed long-standing traditions to flourish. They make the point that this

was not a passive process but an active cultural mechanism, indicating a

strongly conformist value system.

New scientific methods and technical advances in materials analysis and

microscopy have opened new horizons for our understanding of objects. We

can directly date objects that previously we could only sequence. We are able to

study the microscopic traces left by manufacturing and use processes to recon-

struct the gestures and techniques past people used in their daily lives. We have

myriad tools to study raw materials, giving us insights into the movement of

objects, changing technologies, and how these were shaped or themselves

shaped social and political structures (see the box ‘Determining the

Prehistoric Diet from Northeast Asian Ceramics’). Within the broad subfield

of ethnoarchaeology, some archaeologists work with contemporary artisans and

practitioners of traditional technologies to draw insights about archaeological

material. For example, Maria-Louise Sideroff conducted ethnographic research

at the Zizia pottery factory (Jordan) to understand the social and technological

organisation of first-millennium-CE pottery workshops in this region.60

Moreover, largely following approaches developed by French sociologists

and archaeologists, we have developed a methodological toolkit to reconstruct

various chaînes opératoires (occasionally translated as ‘operational sequences’

but usually retained in French), that is, the sequences of techniques (including

gestures) and processes past people employed to make, use, and rework objects

prior to their eventual discard.61 This technological approach to material culture

60 Sidoroff (2015).
61 Lemonnier (1992); Leroi-Gourhan (1964); Pelegrin (1990); Schlanger (1994).
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is complemented by an interpretative framework drawing attention to the life

history or biography of objects.62 In this way, the technological approach treats

things as dynamic and the material form identified by archaeologists upon

discovery as just one phase in what may have been an extended period of use

and circulation.

DETERMINING THE PREHISTORIC DIET FROM NORTHEAST ASIAN CERAMICS

Ceramics are among themost intensively studied artefacts in archaeological

assemblages because they tend to be well-preserved and can offer us

considerable information into the economic, social, and environmental

elements of past people’s lives. Sophisticated macroscopic and microscopic

methods of ceramic analysis have been developed, including typological

and stylistic study of pottery forms and decorative patterns, experimental

reproduction to determine production sequences, thin-section microscopy

and portable X-ray fluorescence analysis (pXRF) to identify the raw mater-

ials chosen for the fabric (i.e., the mix of clay or paste and temper), and

residue analysis to distinguish the traces of food cooked in a given pot.63

Although pottery production and use are often linked to the adoption of

agriculture, settled communities, and other ‘Neolithic’ ways of life, it is

sometimes also used by people living hunter-gatherer lifestyles. This was

the case in East Asia (southern China, Japan, and the Russian Far East) from

at least 16,000 years ago – millennia before agriculture came to the region.

The Japanese archaeologist Shinya Shoda and his colleagues have conducted

residue analysis to study how people were using this pottery. They found that,

in coastal and riverine regions, it was mostly used for processing fish and

other aquatic resources, while in inland areas ruminant fats were detected.64

In Japan, at least, their data suggest thousands of years of association between

ceramics and the preparation of aquatic resources, leading them to argue that

early pottery was used uniquely for cooking seafood or the fermentation of

fish pastes related to prestigious events like public feasting.65

As an example, we can look at the changing interpretation of green ground-

stone axes from the European Neolithic. These axes date roughly to the sixth to

fourth millenniumBCE and have been studied typologically for decades.66 New

microscopic analytical techniques, chiefly spectroradiometry, have made clear

that a small subset of ground-stone axes (often those with a high polish and no

62 Joy (2009). 63 Orton and Hughes (2013); Rice (2015).
64 Lucquin et al. (2018); Shoda et al. (2017); Shoda et al. (2020).
65 Lucquin et al. (2016); Shoda (2021). 66 Pétrequin, Cassen, Gauthier et al. (2012).
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damage from having been used: Figure 10) are made from jadeites traceable to

only a couple of quite remote sources in the Italian Alps. Although they share a

raw material source, these axes take many forms; and technological study

makes clear that they are all reworked to local preferences. Many also show

evidence of having been highly and repeatedly polished, sometimes to a glassy

sheen. Pierre Pétrequin and his research team have argued that the formal

variability results in part from specialist manufacture processes (including

repolishing) that were part of the ceremonial use and display of these obviously

very special axes.67 In other words, although raw material analysis clusters all

alpine axes together, formal analysis groups them differently – and sometimes

includes axes of other raw materials based on their shape, function, or depos-

ition location. However, by combining many different analytical techniques

(both scientific and traditional) we are able to develop new information about

how local communities engaged with supra-regional value systems and

exchange networks.

Computational methods have also shifted the sorts of questions we can ask of

objects and the quantities and complexity of data we can analyse about them.

Archaeological computing has been an increasingly important part of the field

since the 1970s, with early applications including polythetic classifications of

Figure 10 Axe of Alpine jadeite from Greenlawdean, Berwickshire, Scotland.

© National Museums Scotland.

67 Pétrequin, Cassen, Errera et al. (2012).
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artefacts through statistical clustering, a method called numerical taxonomy by

the British archaeologist David Clarke who applied it to developing a new

typology of late third-millennium-BCE pottery.68 In recent years, network

analysis has been widely adopted by computational archaeologists to study a

range of questions. For example, Barbara Mills and colleagues have combined

data on raw material sources used for obsidian tools and established formal

typologies of precolonial ceramics from the American Southwest and applied

social network analysis (SNA) to explore patterns of connection and affiliation

between communities. Building outwards from the artefacts, they explore

patterns of innovation adoption and are able to identify a fragmentation in

social networks after 1300 CE as well as patterns of affiliation between com-

munities that they have linked to the movement of ceramic-making marriage

partners.69

The last two decades have seen a renewed interest in artefacts both in

archaeology and more widely in the social sciences and humanities. This so-

called material turn has focussed attention on the complex ways people engage

with objects and their tangible materiality.70 Following this body of research,

objects are not just passive reflections of human practices and beliefs. Instead,

they mediate our relationships with other people, are entangled in our sense of

self, and are fundamental to how we navigate the world around us (Figure 11).71

The significance to archaeology of these concepts is that, in studying material

culture, its movements, and its raw materials, we are effectively looking at the

material remains of people’s selves and of their relationships. The choices they

made about the things they manufactured and used reflect their own views of

how they were related to other people and to these specific types of material

culture.72 Additionally, there has been an increasing interest in the emotive

quality of the archaeological record. This forms part of the larger material turn

in that it attempts to capture the intangible, emotional impact of past materiali-

ties and bring that into our archaeological narratives.

For example, the Australian archaeologist Bettina Liebelt has proposed a new

approach to understanding the value and meaning of grinding stones (non-

portable Aboriginal stone tools used to grind grain or to sharpen axes).73 She

tacks back and forth among a variety of very different emotional experiences of

their materiality from her own experience as an archaeologist encountering

these objects in collections and in situ in the landscape, to that of white farmers

who recover grinding stones on their property and often assemble large personal

collections, to that of the Indigenous descendants of the people who made and

68 Clarke (1970). 69 Mills (2018); Mills et al. (2016); Mills et al. (2013).
70 Bennett (2010); Miller (2005). 71 Dobres (2000); Hicks (2010). 72 Hodder (2012).
73 Liebelt (2019).
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used them. Her goal here is to develop a more expansive approach to lithic

analysis that invites in and builds from the experiences of her collaborators,

especially her Indigenous collaborators, while also allowing a diversity of

perspectives and interpretations to coexist alongside her own archaeological

analysis. In this way, she is able to contextualise her scientific work to enrich our

understanding of the ways these grindstones formed part of past technological

systems and how they continue to be active parts of relationships between

people, their ancestors, and the land they occupy, care for, and farm.

Figure 11 ‘Interprets’ illustrating the manyways we interpret even the humblest

stone tool. © Beth Compton.
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3 Telling Stories about Time

‘How old is that?’ is not just one of the first questions a member of the public is

likely to ask an archaeologist but also one of the key preoccupations of the field

of archaeology itself. Dating and sequencing the relics of past people’s lives

have been part of the study of the archaeological record since before the

discipline emerged. Antiquarians and early archaeologists used written

accounts – primarily classical texts and the Bible – to make sense of ancient

monuments and archaeological artefacts. Since the middle of the twentieth

century, scientific methods of dating specific types of materials have also been

developed, often providing greater precision and accuracy to the practice of

archaeological dating (though not always). Determining the ages of archaeo-

logical sites and materials is important because it both lets us order the archaeo-

logical record chronologically and gives us insights into the process, speed, and

geography of changes in practice, technology, and society over time.

Many early antiquarians were devoutly Christian and struggled to imagine – or

even rejected in principle the idea of – a world or sequence of events that did not

accord with the Christian Bible.74 Even those less worried about heresy tended to

think within a biblical framework, so the generations of descent from Adam and

Eve provided the chronological scope in which all past events must have taken

place, and anomalous finds – such as the fossilised bones of ancient megafauna

and dinosaurs – were hypothesised as evidence for the biblical flood or as proof

that, as humans became more sinful over time, the stature of people (and other

fauna, one presumes) shrank accordingly.75 Classical literature provided other

interpretative frameworks, but these often relied on a mix of historical informa-

tion in texts and mythical narratives about the past as recorded by ancient authors.

Allegorical narratives of past ages detailed in classical texts – a golden age

followed by the increasingly dissolute silver age, bronze age, and, finally, iron

age – shaped the antiquarian imaginary.76 Our present rough divisions of Stone

Age, Bronze Age, and Iron Age emerge directly from that source of inspiration.

Written and oral histories can be extremely useful for dating archaeological

sites and contexts. Dates in lists of kings, on funerary monuments, and on coins

obviously offer extremely valuable information about the dates of a specific

archaeological context, layer, or group of associated materials. Coins in par-

ticular can be very useful for establishing a terminus post quem or terminus ante

quem (literally ‘end after which’ or ‘end before which’) for associated archaeo-

logical contexts. For example, in 1938 Alexander Keillor excavated a skeleton

from beneath a fallen standing stone in the famous Avebury henge and standing

stone arrangement in south-west England. Accompanying the individual were a

74 Trigger (2006: 118–20). 75 Piggott (1989: 48–52). 76 Schnapp (1996).

34 Historical Theory and Practice

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/9

78
10

09
05

24
12

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/9781009052412


pair of scissors, a buckle, a wooden-handled probe, and three silver coins

datable to 1320–50 CE (with the earlier part of the range more likely).77 The

coins provide us a terminus post quem of 1320 for this burial: for them to have

been found with the buried individual, they must have already been in circula-

tion at the time of the burial, hence the burial cannot have occurred prior to

1320. This is significant, because other finds from the pit in which the individual

was recovered include sherds of late twelfth- and early thirteenth-century-CE

ceramics, which, in the absence of the coins, might have incorrectly dated the

burial 150 years too early. Because of the coins, we can understand the sherds to

be residual in the soil, that is, broken bits of old rubbish that were already in the

soil in the early fourteenth century and became incorporated into the burial

when the hole was dug and then refilled.

Similarly, oral narratives can help us understand sequences of activity at sites

with no written records but abundant local memories. The rhythms of oral

history and the archaeological record often exist at angles to each other: the

sense of timing and tempo within a personal memory or preserved narrative

rarely accords with linear calendrical time or archaeological dates, and the

historical element prized by archaeologists is often tangential to much more

significant focus on cultural practice, kin relations, legal doctrine, spiritual

concerns, and more.78 Nevertheless, both when they accord and when they

diverge, oral histories enrich archaeological narratives and give new signifi-

cance to archaeological data that are otherwise inexplicable. For example,

McKechnie compared Nuu-chah-nulth oral traditions about occupation of

settlement sites in the Broken Group archipelago (British Columbia, Canada)

with radiocarbon dates from the excavation of these settlements.79 Both the oral

traditions and the radiometric dating offered the same sequence of construction

and occupation for these sites; but the oral traditions also indicate the connec-

tions between specific sites, creating separate lineages of settlement sites,

providing social and political context for their foundation and use, and drawing

out patterns of relation that span from at least 1,800 years ago to the present.

Similarly, the anthropologist and historian Chris Ballard describes how chiefly

genealogies in Vanuatu and Tonga create a historical sequence that incorporates

social lineage, important historical individuals and events, and patterns of

occupation and mobility that can be distinguished archaeologically.80

At a very basic level, there are two sorts of archaeological dates: relative

dates and numerical dates (sometimes called absolute dates). Relative dating

methods provide us with information about the sequence of archaeological sites

77 Gillings et al. (2008: 277–8). 78 Jones and Russell (2012). 79 McKechnie (2015).
80 Ballard (2016, 2020).
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and artefacts (which is older, which is more recent), without giving us a

calendrical date for those sites and artefacts. The principle of stratigraphy and

the construction of typologies (as discussed in Section 1) underlie many relative

chronologies (see the box ‘The Power of Relative Chronologies’). There are a

variety of methods of numerical dating available to archaeologists today,

depending on the material they are studying, the antiquity of this material, the

local environment in which the material was deposited, and their budget.81

Broadly, we can talk about five different types of dating techniques: radiometric

dating, chemical alteration dating, magnetism dating, trapped charge dating,

and layer counting. Some of these methods can be and are regularly combined,

others are used for specific periods or materials. The older and more established

a method, the better we understand its pros and cons, so established methods

like radiocarbon dating and dendrochronology are more common than newer

more complex approaches like archaeomagnetic dating or optically stimulated

luminescence. The choice of methods also depends on variables such as the

level of precision necessary, the materials available for dating, the period to be

dated, and the cost of analysis. Table 2 gives a brief overview of some major

methods, the materials and periods they are used to date, and the specific thing

they measure. This table is not comprehensive; new dating techniques are

constantly being invented and existingmethods are continually being improved,

since numerical dating is such a core part of archaeological science. This section

will expand on a few of these.

THE POWER OF RELATIVE CHRONOLOGIES

Relative dating methods can be very powerful when combined with

careful observation and good archaeological practice. One of the first

and most robust demonstrations of this power comes from Scandinavia.

Oscar Montelius was an archaeologist employed by the Swedish Museum

of National Antiquities from 1968. Inspired by the work of earlier Danish

archaeologists Christian Jürgensen Thomsen and Jens Jacob Asmussen

Worsaae, he aimed to develop a chronological sequence for Swedish

prehistory and to assign calendrical dates to the period, but he had no

local written evidence and numeric dating had not yet been invented.82

To solve this problem, Montelius relied on carefully excavated and

clearly stratified deposits. He carefully documented artefacts in different

stratigraphic layers in sealed deposits (archaeological features that have

not been disturbed since they formed or were deposited), and he compared

these with artefacts from equally well-preserved stratigraphic layers from

81 Rink et al. (2015). 82 Gräslund (1987); Trigger (2006: 223–30).
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Germany and other southern regions.83 This process combined strati-

graphic sequences with detailed typological observation. His basic

assumption was that if Sword Type A from Sweden and Sword Type B

from Germany were very similar then they likely formed part of the same

chronological horizon, as would all the other material culture with which

they were each associated in sealed stratigraphic deposits. This process is

called cross-dating. By meticulously cross-dating artefacts south towards

the Mediterranean, Montelius eventually reached the Aegean where he

found artefacts in his schema that had themselves been cross-dated around

theMediterranean to literate regions like Egypt. Thus, they were able to be

given calendrical dates, linked to Egyptian royal genealogies. Montelius

used his cross-dated network of object typologies to link those dates with

the stratigraphically sequenced Swedish Bronze Age artefacts.

Montelius used this to divide the Swedish Bronze Age into six periods,

each about 200 years long and all given calendrical dates based on the

Egyptian king lists. His typological sequence has proved extremely robust,

and his periods remain firmly in use in southern Scandinavia for identifying

and sequencing Bronze Age artefacts. However, when radiocarbon dating

was first introduced, his dates were deemed inaccurate. With the realisation

that radiocarbon dates needed to be calibrated (see the box ‘Why and How

DoWeCalibrate RadiocarbonDates?’), his workwas re-evaluated; and, in a

testament to the care and attention to detail with which he approached his

research, his datingwas more or less vindicated.84 Although the radiometric

dates are not identical to the ones Montelius deduced, they only differ from

his by a few decades, an extraordinary result.

Radiocarbon dating is probably the best-known numerical dating method that

archaeologists use and one of the most widely practised isotopic dating methods.

The element carbon forms part of all living and once-living organisms on earth,

and several different isotopes of carbon exist. The stable isotopes of carbon are
12C and 13C, but 14C is radioactive (hence, ‘radiocarbon’), decaying over time

into 14N, which is stable. Most 14C is formed in the upper atmosphere when 14N

absorbs neutrons which are themselves the product of a cascade of reactions

caused by cosmic rays. This 14C is rapidly oxidised to CO2 which is incorporated

into the biosphere through photosynthesis. 14C’s rate of decay, its half-life, is

uniform: it takes 5,730 years for 50 per cent of the 14C present to decay to 14N,

83 Montelius (1903, 1986). 84 Hornstrup et al. (2012); Vandkilde et al. (1996).
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Table 2 Some major methods of numeric dating.

Dating technique type Name Specific thing measured
Typical material
analysed Suitable date range Precision

Radiometric dating
techniques

Radiocarbon; C14 Carbon isotopes (ratio of
14C/13C)

Charcoal, bone,
shell, plant
parts

50,000 years ago to
present

100s to 1000s of years (after
calibration)

Uranium series;
U-series (includes
Uranium-Thorium;
U-Th; Thorium−230;
Th−230)

Uranium and daughter
isotopes (ratio of
238U/234U/230Th)

Tooth enamel,
maybe bone,
speleothem
(accretions of
mineral
deposits in
caves), coral

600,000 years ago
to a few years ago

Really complicated and only
provides a minimum age;
uncertainty rate is <1 per cent
of estimated age for
speleothem and coral, much
higher for bone

Argon-Argon; Ar-Ar Argon isotopes (ratio of
40Ar/39Ar)

Igneous or
volcanic
deposits

4 billion to 1,000 years
ago

100s to 100,000s of years

Chemical alteration
dating techniques

Amino acid
racemisation; AAR

The extent of post-mortem
conversion of biological
forms of amino acids to
non-biological forms

Shell, eggshell,
maybe tooth
enamel

>150,000 years to
present

10s to 1000s of years but
dependent on quality of
calibration curve and material
used

https://doi.org/10.1017/9781009052412 Published online by Cambridge University Press

https://doi.org/10.1017/9781009052412


Trapped charge
methods

Optically stimulated
luminescence; OSL

The energy required to free
an electron trapped since
last exposure to light

Quartz grains in
sediment

200,000 years ago to
present

Uncertainty rate of about
5 per cent of estimated age

Electron spin
resonance; ESR

The energy required to
change the spin of an
unpaired electron

Tooth enamel,
coral, shell,
speleothem,
silicate
sediments

Usually 600,000 to
<20,000 years ago,
but can be used
from 2−3 million
years ago if
conditions are right

Uncertainty rate of about
5 per cent of estimated age

Layer counting Dendrochronology Wood with annual growth
rings

Charcoal, core
from wooden
artefact or
architectural
element

c.12,000 years ago to
present (depending
on location)

<1 year

Tephrochronology Tephra (microscopic
volcanic particles)

Layers or deposits
above or below
a tephra
horizon

4 billion years ago to
present (in
combination with
another dating
technique)

Variable: from <1 year to wider
range depending on dating
method and the number of
layers counted

Ice core dating Seasonal depositions of dust
and sea salt, isochrons,
seasonal isotopic
signatures of water in
continuously forming
glacial ice deposits

Sequential layers
in continuous
cores of deep
ice

c.700,000 years ago to
present (depending
on location)

Variable: from <1 year to wider
range depending on dating
method

https://doi.org/10.1017/9781009052412 Published online by Cambridge University Press
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allowing scientists to model it on a regular decay curve (Figure 12). During an

organism’s life, it assimilates 14C from carbon dioxide; but, upon its death, it stops

exchanging carbon with the biosphere and the 14C content begins to decrease

following the decay curve. The presence of 14C in organic material and its regular

decaywerefirst proposed by theAmerican scientistWillardLibby.85Archaeologists

were engaged with his work from the start, and he was awarded the Nobel Prize in

Chemistry in 1960 for this discovery.86 FollowingLibby’s approach,wemeasure the

proportion of 14C to 12C in an organic sample, such as bone or charcoal, in order to

estimate its age. Since the proportion of 14C in the atmosphere varies with, for

example, fluctuations in cosmic rays hitting the upper atmosphere, we need to

calibrate the radiocarbon determinations to calculate a calendar age estimate (see

the box ‘Why and How Do We Calibrate Radiocarbon Dates?’). Archaeologists

distinguish between the uncalibrated radiocarbon date and the calibrated date using

the units bp (‘before present’, i.e., 1950) and cal BP (or cal BCE/CE) where ‘cal’

means calibrated, although the notation has changed over time and some care is

needed to assess which timescale is being reported. Because of its relatively short

half-life, radiocarbon is only useful for dating material from the last c.50,000 years.

WHY AND HOW DO WE CALIBRATE RADIOCARBON DATES?

Early applications of radiocarbon dating assumed that the 14C/12C ratio in

the atmosphere was fixed, but this is not the case (Figure 13).

Discrepancies between the dates of objects and written sources provoked

Figure 12 The radiocarbon decay curve.

85 Libby (1946). 86 Taylor (1985).
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considerable research to determine whether a model of atmospheric car-

bon could be developed so that the radiocarbon measurements in labs

could be calibrated to calendar years.

In order to get sequential data on changing atmospheric carbon ratios,

scientists turned to tree rings which form annually, preserving a record of

environmental conditions from one year to the next. Careful observation

and analysis of long-lived tree species led to the development of the first

radiocarbon calibration curve, which showed details of long- and short-

term fluctuations in atmospheric carbon ratios extending thousands of

years into the past.87 Tree ring data, in the form of established dendro-

chronologies, continue to be used to calibrate radiocarbon dates, alongside

other sequences, including coral, varves, foraminifera, and speleothems.

Due to a greater maritime influence from the larger expanse of oceans in

the southern hemisphere, organisms in the southern hemisphere assimilate

800

OxCal v4.4.4 Bronk Ramsey (2021); r:5
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Figure 13 Curve showing the change in (‘delta’) C14 in the atmosphere from

c.55,000 years ago to the present, based on the northern hemisphere data

exported from OxCal (data from Reimer et al. 2020).

87 Stuiver and Suess (1966).
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different amounts of radiocarbon to organisms in the northern hemisphere,
so separate calibration curves have had to be developed for the northern
and southern hemispheres.88 As these calibration curves fluctuate, dates
are not points in time but probability curves that can be modelled using a
range of statistical approaches (see the box ‘More Probable Than
Absolute’).

A variety of software is freely available to calibrate and model raw

radiocarbon data. The major online calibration programs are Calib,

Calpal, and OxCal. RCarbon is a calibration and modelling package for

the statistical program R.89

Tephrochronologies are less well known than radiocarbon dating, though

scientists have been constructing them since the 1960s, and the field is well-

established.90 They have the advantage that they can provide dates for deposits

of any age, as long as a tephra layer is present and has been identified with a

specific volcanic event. Tephra is a mix of volcanic ash, rock, and minerals

ejected from volcanoes during eruption. A tephra plume from a large volcanic

eruption can travel thousands of kilometres on the wind after an eruption,

eventually falling to the ground and forming tephra deposits. These may be

visible to the naked eye or require lengthy chemical protocols and microscopic

investigations to find in a sedimentary layer. Following Lane and colleagues,

many tephra deposits are chemically distinct because of processes occurring

within the magma chamber.91 Careful analysis of the chemical composition of

the tephra can ‘fingerprint’ a given deposit, allowing it to be linked back to its

source volcanic eruption. Since a tephra layer derives from a single volcanic

eruption and is simultaneously deposited after that eruption, once identified it

can be considered an isochron (an event that occurs simultaneously). This

provides a powerful tool to precisely link archaeological sites and palaeoenvir-

onmental records. In many cases, the tephra layer can also provide a numerical

age estimate, as tephra can be directly dated using Ar/Ar. It can also be dated by

a range of methods when found within a sequence. For example, tephra found in

an ice core can be precisely dated by layer counting, and the age of tephra found

in lake sequences can be estimated by radiocarbon dating plant material in

sediments above and below the tephra. This age can then be transferred to any

deposit in which the tephra is found.

88 Hogg et al. (2020); Reimer et al. (2020).
89 Calib (http://intcal.qub.ac.uk/calib/), Calpal (www.calpal.de/), OxCal (http://c14.arch.ox.ac.uk/

embed.php?File=oxcal.html), RCarbon (https://cran.r-project.org/web/packages/rcarbon/index
.html).

90 Lowe et al. (2022). 91 Lane et al. (2017).
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Luminescence dating, particularly optically stimulated luminescence, is

commonly applied to Pleistocene-aged archaeology (and increasingly more

recent periods where radiocarbon is not available) and most often uses quartz

or sand. The underlying science of luminescence techniques is quite complex,

but the basic idea is that, over time, ionising radiation from the uranium,

thorium, and potassium that are naturally found in sediment will cause electrons

to be released within quartz. These electrons can be trapped in defects in the

crystalline structure of quartz (the trapped charge) and emptied by exposure to

light. So, the traps are emptied (or zeroed) when a grain of sand is blown into an

archaeological site and exposed to light. Once buried, the trapped charge will

begin to build up again in proportion to the amount of uranium, potassium, and

thorium in the sediment. Because exposure to light would empty the traps,

samples must be collected in the dark, usually by inserting a core into a trench’s

vertical profile, but sometimes with a teaspoon and a red flashlight while tarps

block the sun. In the lab, quartz grains are exposed to light, once again emptying

the electron traps. When electron traps are emptied, some traps will cause the

crystal to glow faintly, or luminesce. By measuring how much the grains

luminesce, and the amount of uranium, thorium, and potassium in the sediment,

we can determine the total amount of radiation received during burial and the

radiation dose per year and so calculate the age since burial. The advantage of

this method, especially OSL, is that it can date dirt, that is, the sediment within

which archaeological material is found.

At Riwi Cave in Western Australia, Rachel Wood and colleagues combined

radiocarbon and OSL dating to date one of the oldest occupied rock shelters in

north-west Australia, a key site for understanding human expansion across the

continent.92 As this process of expansion was understood to take place

between 30,000 and 50,000 years ago, radiocarbon dating alone would not

suffice. For the phases where both OSL and radiocarbon dates were available,

they compared the modelled dates and determined that both methods agreed

on the sequence and phasing and could be deemed more or less equivalently

accurate. The combination of the methods, as well as the large number of

samples (forty-four radiocarbon, thirty-seven OSL) with high-precision strati-

graphic information, greatly increased the precision of the site’s dating,

allowing them to suggest an 1,800-year period – 46,000–44,600 cal BP

(95.4 per cent probability) – during which the cave was first occupied by

people.

Dating the early occupation of Sahul – the large continent that includes

Australia, Papua New Guinea, and quite a lot of land now lying beneath the

92 Wood et al. (2016).
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Indian Ocean – is a major focus of Australian archaeologists but often of

considerably less interest to Indigenous Australians. First Nations people in

Australia, as in other parts of the world, have deep personal and cosmological

connections to Country, the land they and their people are from and for which

they are responsible, and understand themselves as having always been part of

their Country.93 This contrasts with the archaeological story of people arriving

in Australia at some point in the past (currently, we think that was sometime

between 65,000 and 50,000 years ago).

These two narratives exist in separate temporalities: one governed by

numeric dating and one by personal connection and kin relations. For

example, the Noongar musician and scholar Clint Bracknell explores how

Noongar song builds relations between distant and recent times, incorporat-

ing new people, places, plants, and animals, into established networks of

relation.94 This gives the incomer deep roots, tying them into the web of

obligation that underpins Noongar people’s past and present ties to Country.

When we make the effort to speak across these divergent temporalities, our

narratives of sequence, lineage, genealogy, and time are enriched.95 Indeed,

the Cree-Métis archaeologist Paulette Steeves brought together First Nations

knowledge and archaeological data to argue for a much longer occupation of

North America than is traditionally accepted, a controversial but stimulating

result.96

Moreover, temporality – that is, the flow of time – is not necessarily linear

or regular. Although we are habituated to thinking of time in terms of a single

calendar of dates that proceed one after the other from past directly to

present, time itself – and even calendrical systems – take different forms.97

For example, the Catholic church (like many other Christian denominations)

follows a series of embedded circular (that is, looping) ecclesiastical calen-

dars that advance cyclically: an annual cycle tracking a series of holy days

and saints’ days through liturgical seasons, as well as cycles of readings and

liturgies on separate biennial and triennial cycles. Many different individ-

uals or societies also conceptualise time as passing in cyclical, circular, or

other non-linear patterns. Moreover, anthropologists and Indigenous people

alike observe that ceremony, song, and dance can collapse temporal distinc-

tions on the individual level, bringing then and now together into a singular,

embodied experience.98 These temporal regimes may coexist with others,

just as European calendrical time coexists with cyclical ecclesiastical calen-

dars, as well as with personal experiences of the numinous that may erase

93 Neale and Kelly (2020). 94 Bracknell (2023). 95 McGrath et al. (2023).
96 Steeves (2021). 97 Gell (1992); Munn (1992). 98 Barwick (2023); Gell (1992: 27–9).
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any temporal distance between the origin of a sacred text or object and the

religionist’s spiritual encounter with it.99

Even within a purely archaeological context, we are constantly working

across multiple temporalities. As Table 2 shows, different numerical dating

techniques offer different margins of error that shape our ‘absolute’ chronolo-

gies, and the dates themselves are individual probability curves (see the box

‘More Probable Than Absolute’), so they can be modelled to tell a variety of

stories, depending on the research questions and prior assumptions. At any one

site, we may be speaking across numerical dates with error ranges from tens to

thousands of years – that is, from a part of a human life to tens of generations –

as well as working with stratigraphic sequences, typological chronologies, and

archaeological features that might represent anything from a momentary act

(the loss of a tool) to a few hours of activity (a single hearth) to days of

occupation (the butchery of a large animal) to years or more (a house, settle-

ment, or ritual site which may well include its own seasonal rhythms). Time is

complicated, and so our temporal narratives are too. This complexity is a key

source of uncertainty in the archaeological record, but it is also a major locus of

inspiration: since our chronologies are multiple rather than singular, we can

experiment with them, applying different techniques, models, or data to explore

the possibilities of the archaeological record and the sequences of human action

it preserves.

MORE PROBABLE THAN ABSOLUTE

When archaeologists report numerical dates in publications, they almost

always provide an age range rather than a single year. The range represents

the margin of error of any given reading and might extend from years to

decades to centuries or even millennia depending on the method used, the

antiquity of the date, the quality of the sample, and the quality of the

analysis. The goal of numerical dating is to be as accurate and precise as

necessary to investigate a given phenomenon. The reason precision is

important is because the date may fall anywhere within the margin of error

quoted. For example, archaeologists normally work within the 95 per cent

probability range (or two-sigma). If an age estimate for a seed is in the

range 1769–1615 cal BCE at 95 per cent probability, the sample has a

95 per cent chance of having grown between these dates, but also a one in

twenty chance of having grown outside of this age range (Figure 14).

While an individual age estimate may help us better sequence an

artefact or stratigraphic layer, by itself it offers little further information.

99 Rademaker (2023).
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However, since dates are probabilities, not single numbers, there are a

variety of statistical modelling techniques that can be applied to do much

more with these data, depending on the types of questions we pose. A

number of dates from a single site can be modelled together to refine local

sequences or model the age of undated phases.100 There are also a variety

of methods to model dates from different sites together to test hypotheses

statistically, for example about the timing of a change in technology or the

impact of climatic variation.101 More recently, archaeologists have been

exploring whether large assemblages of dates from many sites could be

modelled as demographic proxies, indicating phases of population growth

or shrinkage.102

The commonest form of modelling incorporates archaeological obser-

vations into the assessment of date ranges in order to create more precise

date ranges. If you have a number of dates from a single site with good

stratigraphic or typological control, that is, you understand the strati-

graphic or artefact typological sequence well and can assign all your

dates to specific stratigraphic phases, then you can build a model that

takes this sequence into account using Bayesian statistical methods and

assumes dates from the oldest layers to be older than dates from the most

recent.103 This should narrow the margin of error for all your dates,

increase their precision (sometimes to the scale of a human lifetime),

and allow you to model dates for phases where no samples for dating

were available. These models are also probabilistic, that is, they have

margins of error, and can yield different results depending on what prior

assumptions are built in and how.

In one famous application, Alex Bayliss and colleagues modelled

thirty dates from the famous prehistoric mound of Silbury Hill in south-

west England, a monumental site (it is 40 m high with a base diameter of

160 m) that had been roughly dated to the third millennium BCE.104 They

presented two models, based on slightly different interpretations of the

archaeology. In one, the various phases of construction took place over

140–435 years (at 95 per cent probability); in the second, construction

took place over 1–115 years (at 95 per cent probability). A subsequent

Bayesian model building on their work suggested that the mound was

constructed in three phases between the late twenty-fifth and the late

twenty-third century BCE, a period likely spanning 55–155 years.105

100 Bayliss (2009). 101 For example, Schauer et al. (2021); Wood et al. (2014).
102 Bronk Ramsey (2017). 103 Bronk Ramsey (2009). 104 Bayliss et al. (2007).
105 Leary et al. (2013: 111).
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Although any type of numerical date can be statistically modelled,

currently these methods are most commonly applied to radiocarbon as

these are the most abundant data available.

4 Telling Stories about People

The real goal of most archaeology is not to dig holes, order objects, or

develop chronologies; it is to understand better the lives, societies, and

worlds of past people.106 All the stratigraphic analysis, close object study,

and dating methods are part of this process, alongside the application of a

variety of interpretative frameworks. In addition, we sometimes have

access to the physical remains of past people, and these too can be studied

to offer quite granular information about an individual’s health, habitual

practices, geographical origins, and genetic lineage. As these data accrue,

Figure 14 A radiocarbon date calibrated using OxCal

(Bronk Ramsey 2021).

The uncalibrated date (3400 bp) and its margin of error of thirty years are
visualised as a red probability curve on the y-axis; the blue line is the IntCal

northern hemisphere radiocarbon calibration curve (Reimer et al. 2020); and the grey
curve on the x-axis represents the probability of the calibrated date corresponding

to any given calendrical year given the fluctuations in atmospheric 14C.

106 Hodgetts and Hodgetts (2020).
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archaeologists are increasingly able to explore patterns of mobility, health,

and demography on a population or supra-regional scale, as well as to

unpick ever more complicated patterns of relatedness and connection at

the local level.

Graves are one of the oldest sites of archaeological investigation. In part,

this was because many ancient burials are visible on the surface – as

mounds, megaliths, or other sorts of monument – and so attracted the

attention of antiquaries and early archaeologists. However, and more sig-

nificantly for the development of the field, grave assemblages are contexts in

which the remains of one individual or more are incontrovertibly associated

with one or more specific material objects. As such, they formed key

elements of early relative chronologies and seriation models that attempted

to sequence the introduction of new styles, artefacts, and materials and order

them chronologically (as discussed in Section 2). The human remains also

drew attention, with analysis focussing on interpretations of their lived

identities based on the type and quantity of grave goods, the location or

prominence of their burial, and the size and morphology of their physical

features. Many of the early studies of the remains of past people were carried

out within a (sometimes implicitly, sometimes explicitly) racist and coloni-

alist framework, and we still grapple with that ugly legacy today (see the box

‘Archaeology and Race’).

ARCHAEOLOGY AND RACE

Early archaeologists and biological anthropologists (then frequently

known as physical anthropologists) commonly believed in the fal-

lacy that there were meaningful racial differences within the human

population. Many believed that morphological differences in the

human skeleton were evidence of these supposed racial differences,

and we see attempts to delineate and describe the races of past

people based on craniometry (the measurements of skulls) and

other skeletal morphometrics.107 Many of these practitioners

amassed large reference collections of human remains, often taken

clandestinely and put on display for prurient perusal by scientists

and the public.

Among these was Samuel Morton, a physician interested in cra-

niometric racial distinctions who built a collection of nearly 1,000

human crania in the early nineteenth century. His collection included

First Nations people from the Americas, including people killed by

107 Stout (2013).
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the US Army during the so-called frontier wars, as well as crania

from enslaved people, from immigrants, and from the impoverished.108

Morton was a white supremacist who believed that different ‘races’ in

fact represented different species, with non-white peoples being less

human. He was not unique in his time, as scientific racism and eugenics

were widely studied and quite respectable fields across the emerging

social sciences in Europe and the Americas.109 His legacy (and that of

many contemporaries) forms part of the reason most bioarchaeologists

reject the older moniker ‘physical anthropology’; and the University of

Pennsylvania, which holds his collection, continues to work (not always

well) with descendant communities to repatriate and respectfully rebury

the crania he appropriated.110

Archaeology has also been bound up with racist narratives and

racecraft, both in its treatment of the ancestral remains of living people

and in some of its historical practices and interpretations. Eighteenth-,

nineteenth-, and early twentieth-century archaeologists were largely

European or European descendant elites whose work enforced nation-

alist ideals and who engaged directly in colonial extractivism.

Museums are full of stolen material, and the processes of repatriation

and restitution are still in their infancy. In the Americas, much early

excavation was carried out by enslaved men and women, forced to dig

burial mounds and other sites by plantation owners, including Thomas

Jefferson.111 In Europe, culture-historical attempts to trace specific

peoples in the past were so powerfully racialised that they served as

the foundations of the later Nazi pseudohistories.112 The social evolu-

tionary paradigm that dominated mainstream European and American

culture in the nineteenth and twentieth centuries explicitly equated

specific technological developments with social worth and level of

humanity (Table 3)113. Where archaeological evidence was deemed

too sophisticated or advanced to be the product of colonised peoples,

elaborate explanations – often linked to biblical tales – were con-

cocted. So, we have various ‘lost tribes of Israel’ deemed responsible

for the construction of Great Zimbabwe, the Mississippian mounded

settlements, and the great cities of the Maya world.

108 Geller (2020). 109 Menand (2001). 110 Whelan and Greenberg (2022).
111 Veit (1997). 112 Arnold (2006). 113 Morgan [1877] 1985; Tylor 1865
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Table 3 Nineteenth-century evolutionary models of social and
technological development set against the standard European

archaeological periodisation which was developed contemporaneously.

Tylor Morgan

Evolutionary
stages

Evolutionary
stages

Level of technological
development

Archaeological
ages

Savagery Lower Savagery Fruits and nuts, speech Palaeolithic

Middle Savagery Fishing and gathering, use
of fire

Upper Savagery Hunting and gathering,
bow and arrow, spear

Barbarism Lower Barbarism Horticulture, pottery Neolithic

Middle Barbarism Animal domestication
(Eurasia), maize
cultivation (Americas),
irrigation, bronze
smithing

Upper Barbarism Cereal cultivation, iron
smelting, wheeled
vehicles, potter’s
wheel, loom weaving,
poetry

Bronze Age

Civilisation Ancient Civilisation Iron-pointed ploughs,
animal traction,
coinage, hieroglyphic
and phonetic alphabet,
writing, cities

Iron Age/medieval
era

Modern Civilisation Telegraph, power loom,
steam engines, printing,
gunpowder,
photography, science
democracy

Post-medieval era

These stories linger: the ‘Mound Builders’, as distinct from North
American First Nations people, were debated well into the twentieth
century, and this disinclination to give BIPOC people credit for the
archaeological record also lies at the root of the Ancient Aliens myth.
Several scientists and science writers have recently decried what they
see as the re-emergence of scientific racism, especially around the
communication and dissemination of genetic research.114

Palaeogenomic studies are not immune, and archaeologists in particu-
lar are working hard to push geneticists studying the ancient past to take
care not to feed into this perniciously persistent bigotry.115

114 Rutherford (2022); Saini (2019). 115 Frieman and Hofman (2019); Hakenbeck (2019).
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The study of human remains is ethically complex. Until the last few

decades, it was normal practice for archaeologists to excavate and study

human remains with little or no consultation with local communities or

descendant populations. The push to repatriate these remains, that is, to return

them to their communities, is a major element of late twentieth- and twenty-

first-century Indigenous sovereignty movements around the world.116 Since

the 1980s, there has been a major shift in our understanding of ethical practice

in archaeology. Today, codes of ethics, such as the World Archaeology

Congress’ Vermillion Accord on human remains, instruct us to be respectful

of both the living and the dead, to prioritise the perspectives of local and

descendant communities in the treatment of human remains, and to work

collaboratively to develop research projects that may or may not allow for

the analysis of any human remains uncovered, although these are still only

beginning to be fully adopted into the field.117 Similar conversations are also

ongoing about the ethics of displaying human remains in museums and other

public fora.118 Indeed, some philosophers and archaeologists now argue that

we must take extra care working with human remains, not just because of an

ethical imperative of respect and dignity for the living but also out of respect

for those deceased people as formerly living beings in their own right.119 This

is particularly important as many cultures do not see the dead as absent from

the world of the living but understand them as continuing to play active roles

in living society for some time after their bodily death.120

Nevertheless, the analysis of human remains, termed variably bioarchaeol-

ogy or osteoarchaeology, continues to be a major strand of archaeological

research. Specialists study human remains to learn about individual deceased

people as well as to develop a wider understanding of population-level

phenomena, most prominently health, demography, and human evolution

(see the box ‘Finding Our Cousins’). Macroscopic analysis of bones and

teeth can identify lesions that result from specific diseases, healed breakage,

and malnourishment; dental illnesses, such as caries or cavities, often linked to

restricted, high-carbohydrate diets; and changes in bone density related to

musculature and habitual activities. Microscopic analysis includes biomole-

cular studies of stable isotopes of carbon, nitrogen, oxygen and strontium in

teeth and bones that offer us information about an individual’s diet and

mobility in life as well as studies of bone histology to understand bone

formation and remodelling and gain insight into health and illness visible at

a cellular level.

116 Fforde (2004). 117 Squires et al. (2019). 118 Biers (2019).
119 Scarre (2003); Tarlow (2006). 120 Semple and Brookes (2020).
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FINDING OUR COUSINS

The study of human evolution is one of the most rapidly evolving areas in

biological anthropology. The pace of discoveries is high, thanks in part to

the emergence of a suite of new techniques to identify, date, and analyse

increasingly small fossils and osseous remains. The first cousin of ours to

be identified was Homo neanderthalensis.121 In 1856, disarticulated

remains of three or more individuals were recovered from a cave in

Neander Valley (North Rhine-Westphalia, Germany) by Johann Carl

Fuhlrott, a local schoolteacher, who, with assistance from the anatomist

Hermann Schaaffhausen, identified them as an archaic human. Other

Neanderthal bones had been recovered in earlier campaigns at other

sites, but they had not been identified as a separate species. Painstaking

excavation over the course of the twentieth century, primarily in various

locales in Africa, followed by careful anatomical and osteological analysis

of fossils revealed further hominins and more distantly related kin.122

These include the Australopithecines (such as the famous fossil ‘Lucy’

an Australopithecus afarensis recovered in Ethiopia and dated to about 3

million years old), Ardipithecus, and Paranthropus. In recent years, com-

putational methods and 3D modelling have joined the methods applied by

palaeoanthropologists to study fossils. Studies of ancient DNA and pro-

teins (proteomics) have further increased (and complicated) our under-

standing of these cousin species and their relation to ourselves.

Consequently, our understanding of our hominin and earlier ancestry is

regularly in a state of flux (Figure 15).123 The current view is that we,

Homo sapiens, emerged in Africa around 300,000 years ago, probably as a

descendant ofH. erectus.H. erectuswas a highly mobile species, and their

remains (and stone tools) are found across Eurasia. Many of our hominin

cousins have been identified in Africa and Eurasia, most overlapping for

thousands or millions of years with each other, though some are only

known from singular sites or fossils. In Eurasia,H. heidelbergensis andH.

neanderthalensis developed in the west and Denisovans in the east. In the

last two decades, archaeologists have identified two further hominin

species – H. floresiensis and H. luzonensis – in Indonesia and

the Philippines, respectively, as well as other African hominins, such as

H. naledi. Genetic research has demonstrated that these species not only

overlapped in time and space but were manifestly capable of productive

interbreeding, since all living human populations retain some genetic

121 Madison (2016). 122 Goodrum (2009); Leakey (1979).
123 For a recent review, see Bergström et al. (2021).
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material from H. neanderthalensis and Denisovans as well as at least one

‘ghost population’, representing interbreeding that took place before our

species left the African continent.124

Across Eurasia, physiological indicators of stress and new pathogens

appear during the Neolithic among the earliest farming communities.

Farming could be a precarious way of life, and the increasing density of

settlements – as well as cohabitation of people and animals – put pressure

on food systems to supply a growing population and led to the emergence of

novel zoonoses. For example, Larsen and colleagues studied the human

remains of nearly 1,000 individuals from Çatalhöyük, a well-known

Neolithic settlement on the Konya Plain in Türkiye that was continuously

occupied from the eighth to sixth millennium BCE – that is, the very early

to middle Anatolian Neolithic.125 Biomechanical analysis of the human

remains indicates that the lifestyle was increasingly onerous over time – likely

reflecting increasing amounts of labour and mobility linked to changes in

animal herding practices and increased travel to access food and other

resources. Moreover, dental analysis indicates the nearly universal presence

of dental pathology resulting from regular periods of privation in childhood

throughout the entire 1,200-year occupation of the site. Caries are present in

10 per cent of individuals, a result of the high-carbohydrate diet consumed by

Figure 15 A taxonomy of hominin species (redrawn with alterations

after Wood and Boyle 2016, fig. 1).

124 Durvasula and Sankararaman (2020). 125 Larsen et al. (2015); Larsen et al. (2019).
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the site’s inhabitants, data confirmed by analysis of seeds and other macro-

botanical remains that indicate very high quantities of wheat and other grain

varieties at the site. Microscopic analysis of soil samples also yielded abun-

dant evidence for parasites and parasite eggs which probably infected both the

site’s human and sheep occupants.

Broader studies into Neolithic palaeodemography and palaeopathology

suggest that these were not isolated patterns. Among western European

populations, cribra orbitalia and porotic hyperostosis lesions became wide-

spread, although they are largely absent in earlier groups.126 These are thought

to reflect episodes of malnutrition, disease, and anaemia, although their

aetiology may be complex.127 Naugler previously linked anaemia to

Neolithic high-grain diets,128 though infection may be another cause. Ash

and colleagues note that very early Neolithic individuals in western Europe

seemed to have experienced more episodes of stress than eastern populations,

though sub-adults (children and adolescents) in eastern areas may have been

weaned earlier, leading to more nutritional stress in childhood in these

populations.129 Goude and colleagues looked at the isotopic evidence of diet

in the teeth of prehistoric people from Liguria, Italy, and deduced that weaning

times shrank distinctly in the Neolithic and again in the metal ages, with

concomitant changes in diet and a reduction in health of infants and sub-

adults, especially when they were weaned with low-protein vegetable diets.130

Wittwer-Backhofen and Tomo observed a clear increase in dental caries

among central European individuals from the Mesolithic to the Neolithic, as

well as a period of high stress in the very early Neolithic.131 These signs of

childhood malnutrition suggest that mothers were under considerable nutri-

tional stress during pregnancy. They suggest some of this stress might relate to

sex-specific diets in which women ate more grain and less protein than men.

The opposite pattern is identified in Greece by Papathanasiou, who sees a

relatively healthy early Neolithic population become increasingly sick and

malnourished over the course of the Neolithic.132 She attributes this to a strong

shift to terrestrial diets (and away from abundant coastal resources) as well as

increasingly dense settlement practices. She considers this pattern in line with

evidence from Neolithic populations around the eastern Mediterranean.

Globally, much variation has been observed in the health impacts of the

transition to agriculture.133

These analyses provide a rich insight into the lives and experiences of past

people; but, like other classes of archaeological data, we must take care when

126 McCullough et al. (2015: 47). 127 Walker et al. (2009). 128 Naugler (2008).
129 Ash et al. (2016). 130 Goude et al. (2020). 131 Wittwer-Backofen and Tomo (2008).
132 Papathanasiou (2011). 133 Stock et al. (2023).
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generalising from a handful of individuals to a whole society consisting of many

people who were not buried in archaeologically visible ways or simply not

recovered by archaeologists. In particular, bioarchaeologists argue that when

we are constructing palaeodemographic and palaeopathological models we

must always be aware of the osteological paradox. Following the foundational

work by Wood and colleagues,134 in attempting to abstract from an assemblage

of human remains collected archaeologically to the living population of which

they once formed part, we must take into account three factors:

• Demographic non-stationarity: The living population structure is dynamic

and may fluctuate due to migration or changing fertility, but a funerary

assemblage represents a static population over the time it was formed.

• Selective mortality: Skeletal samples are biased in representing the dead not

the living since our study population consists of those most susceptible to

death, that is, the most vulnerable individuals, at any given age; so, the

prevalence of injury or illness among them is by definition not representative

of the living population because all members of the study population are

already in the worst possible state of health: dead.

• Hidden heterogeneity in risks: Prevalence rates estimated from this biased

population do not capture the heterogeneity in susceptibility to disease

(morbidity) and death (mortality) between individuals in a living population.

Moreover, the presence or absence of bone lesions resulting from disease

cannot be equated to the presence or absence of disease (as a person may die

of an illness before bone lesions form) or the proportion of living individuals

afflicted by this disease and their risk of dying from it.

The identification of the osteological paradox galvanised biological anthro-

pology research, leading to new developments in cross-disciplinary ana-

lysis, mathematical modelling, human development, and biological

processes as well as the integration of new data sources.135 Among these,

is ancient DNA (aDNA). Palaeogenomic research, a part of the historical

sciences since the 1980s, has recently become increasingly important as our

analytical methods improve (and the cost of analysis drops concomitantly)

(see the box ‘Gene Flow and Human Mobility’). In studies of palaeodemog-

raphy and health, aDNA can help us identify pathogens in individuals who

had not formed bone lesions or were not otherwise identifiable. Researchers

have used this technique to identify past individuals who carried (and

perhaps died from) tuberculosis, Hansen’s disease (leprosy), and plague,

among other diseases.136

134 Wood et al. (1992). 135 Grauer (2018). 136 Cessford et al. (2021); Donoghue (2019).
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GENE FLOW AND HUMAN MOBILITY

Genetic data provide an increasingly important source of information

about past people and environments. Although geneticists have been

studying past populations for decades, technological developments in

the mid-2000s have led to an explosion of new research as they have

opened up smaller and less well-preserved samples for sequencing. There

are several different strands to this research, among them tracing the

evolution of modern humans;137 developing an understanding of the

historical gene flow processes that led to modern population structure

(i.e., the geographic patterning of genetic differences in the contemporary

human population);138 in-depth studies of palaeoenvironments and non-

human species;139 and, increasingly, how biological data can give us

insights into historic and prehistoric social processes.140

Palaeogenomic research offers us a unique insight into histories of

mobility since we can trace the movements of individuals and groups in

their descendants’ genetic code. This research typically focusses on either

lineages of Y-chromosome or mitochondrial DNA (mtDNA), which allow

us to determine paternal and material lineage, respectively; or it concerns

whole genome analysis. Whole genome studies usually entail the identifi-

cation of single nucleotide polymorphisms (SNPs), very short segments of

DNA that are highly variable across the human genome, whose prevalence

can be mapped geographically. Researchers in the Pacific, for example,

have looked at the distribution of SNPs in populations from around

Oceania to better understand the origin and distribution of the multiple

waves of people who spread out into the various Pacific archipelagos from

New Guinea and Island Southeast Asia.141 Liu and colleagues go further

by comparing the whole genome data to patterns of X-chromosome and

mtDNAwithin Micronesian populations to argue that much of the Papuan

ancestry in their sample derived from male migrants moving into

Micronesia, while female migrants seem to have been few in number.

Some gene flow patterns in the Pacific have been correlated with linguistic

and archaeological data, providing numerical dates for some migration

phases and allowing for interpretation of the impacts of population mobil-

ity on Oceanian societies.142 However, one must remember these are

correlated not causative: linguistic history (like all social practice) is not

137 For example, Teixeira et al. (2021). 138 For example, Novembre et al. (2008).
139 Crump (2021); Librado et al. (2021). 140 For example, Reich (2019).
141 Choin et al. (2021); Liu et al. (2022). 142 Lipson et al. (2018).
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determined by genetic ancestry, and having Papuan ancestry does not

mean one speaks a Papuan language.143

The rapid emergence of ancient DNA research has become a topic of

intense debate within archaeology. While, on the one hand, palaeogenomic

research has led to exciting new insights about interpersonal relations or

patterns of contact and mobility over time, on the other geneticists have

struggled to adapt to the idiosyncrasies of archaeological data and the com-

plex patterns of social relation embedded within them.144 Palaeogenomics

has accurately been accused of inadvertently reproducing outdated, sexist,

and racistmodels because of biologists’ lack of training in the human sciences

and failure to collaborate with descendant communities;145 but increasing and

increasingly meaningful collaboration across disciplines is improving this

situation.146

Integrating these biological data into archaeological narratives is not always

easy. Indeed, as we have seen, the interpretation of any archaeological remains is

rarely straightforward because the material itself is complicated, intrinsically

fragmented, and rarely accompanied by writing or images that document its use

andmeaning. Funerary contexts, the source ofmost of the human remainswe study,

are no different due both to problems of preservation and recovery and to social

factors. Moreover, in the past, even where bones were well-preserved, archaeolo-

gists may not have retained the material they excavated or may only have retained

selected bones, such as the crania, or selected individuals from a funerary assem-

blage, meaning that legacy collections in museums are often incomplete.

For much of the history of funerary archaeology, grave goods – objects found

in the grave with bodies – and funerary architecture were the primary media

studied to give us insights into the lived experiences or identity of the deceased

person, with the orientation or layout of human remains and their spatial relation

to each other forming another key data source.147 Cooper and colleagues trace

the role of grave goods in social interpretation to mid-nineteenth-century

attempts to delineate separate groups of people and their movements by shared

sets of material culture or funerary rite, an early form of the culture-historical

approach.148 In the later twentieth century, as radiocarbon dating replaced finely

143 Posth et al. (2018). 144 Booth (2019); Brück (2021); Crellin and Harris (2020).
145 Fox and Hawkes (2019); Frieman and Hofmann (2019); Frieman et al. (2019); Tsosie et al.

(2020).
146 Alpaslan-Roodenberg et al. (2021); Booth et al. (2021); Spriggs and Reich (2019).
147 Parker Pearson (1999: 1–20); Sofaer (2006: 12).
148 Cooper et al. (2022: 11–44); Trigger (2006: 211–313).
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detailed sequences of artefacts and culture groups, more attention was paid to

the variety, quality, and potential significance of the materials, rites, and funer-

ary architecture uncovered by archaeologists at different times and places.

Instead of delineating peoples, archaeologists began to delineate statuses or

ranks held by individuals, basing their interpretation heavily in ethnographic

analogies. The quantity of grave goods, size of the funerary monument, variety

of materials, complexity of the mortuary rite, association with other human

remains, and so on were all used to order individuals from lowest to highest

status and, moreover, to order their societies from least to most complex in the

evolutionary paradigms that were dominant at the time.149

Advances in skeletal analysis and biomolecular research as well as shifts in

interpretative practice away from broad evolutionary modelling and towards

smaller-scale, social theory–influenced approaches have seen the field of mor-

tuary archaeology change radically since the 1980s. However, many archaeolo-

gists continue to develop interpretations of social structure, cosmology, and

stratification based on patterns of funerary deposition and the layout of individ-

uals, grave groups, and larger funerary landscapes. The early medieval special-

ist Duncan Sayer, for example, outlines a complex model of early medieval

kinship, personal and household identity, and social transformation through the

detailed analysis of more than 100 cemeteries dating from the fifth to eighth

century CE.150 He primarily focusses on the horizontal layouts of these sites but

develops a nuanced discussion of gender, household, community, and local

history through a holistic analysis of furnished and unfurnished graves, careful

study of grave goods, and close attention to sequences of deposition and the

succession of localised funerary rites.

The last few decades have seen the emergence of the subfield of archae-

othanatology, a school of research that treats the funerary site as the locus of

multiple ongoing and dynamic taphonomic processes, biological, geological

and social, that must be disentangled in order to understand the affordances,

significance, and representativeness of the human remains.151 For example,

different soil conditions and geological environments affect the survival of

osseous material; so, in some situations no, few, or only the most robust skeletal

elements (e.g., tooth enamel) will survive any length of time in the ground. This

obviously has impacts on where archaeologists are able to recover material for

study and which analyses (if any) they are able to carry out. Social practices also

impact on recovery and preservation. The choice to cremate, for example,

influences the amount of bone that may be preserved and the analyses which

149 Chapman (2013). 150 Sayer (2020).
151 Duday et al. (2009); Knüsel and Schotsmans (2021).
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can be conducted on it. Funerary rites that include excarnation (exposure of the

remains) or dismemberment might result in fragmentation commencing prior to

inhumation. The location of deposition – in plain air, in caves, in waterways, in

the ground – obviously shapes what material archaeologists can access, as does

the choice of who to bury. At most times in the past, only a small proportion of

the population were accorded funerary rites of the sort that would ensure their

remains survived, and only a small portion of these have been recovered

archaeologically.

Furthermore, despite the long history of studying grave goods and funerary

architecture, these are also imperfect mirrors. Burials are emotionally powerful

social events created and enacted by the living within the constraints of their

established social practice and which may communicate information about a

given decedent; but they are also performances designed for those still alive.152

So, the grave goods that accompany a person in death may reflect their status

and lived identity, but they may just as well also represent gifts from still living

kin, ritual objects necessary for the success of the rites themselves but with no

connection to the decedent, or displays of status by new or emerging leaders,

such as the public destruction or deposition of large amounts of wealth.

Taking our lead from bioarchaeology, we might perhaps consider these con-

straints to interpretation a sort of archaeothanatological paradox (Figure 16) that

requires us to take into account:

• Survival non-uniformity: Various taphonomic processes (natural and social)

differentially affect the survival of human remains, leaving us with a patchy

and uneven data set and one that can be somewhere on a continuum between

highly skewed by these processes to functionally random.

• Selective deposition: Only a segment of any population – and sometimes

quite a small one –was interred in archaeologically visible ways; so, by using

funerary data as a key source for modelling past identities and social prac-

tices, we are drawing normative conclusions from social outliers.

• Social heterogeneity in rites: The funerary record is all that remains of a

variety of tangible and intangible social practices that are performed or

enacted by living communities around the death or deposition of a person

or persons. These may engage with aspects of the decedent’s identity in life,

or they may draw on wider understandings of their role or position, or they

may respond to other social pressures entirely and have little to nothing to do

with the deceased person’s own identity or relations. Funerary sites are

carefully assembled in these rites, highly variable, and temporally flattened

152 Parker Pearson (1999: 3).
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since considerable time may elapse between a person’s bodily and social

deaths.

Although these seem like major hurdles, an archaeothanatological approach

offers us a methodological framework to navigate this extremely complex and

ambiguous body of data. It advocates a mix of detailed field documentation of

the in situ skeletal elements, their orientation, and their spatial relation to their

wider context in order to delineate the various natural and social processes that

impacted the mortuary site and the human remains themselves.153 These field

observations can be combined with experimental research (e.g., on decay

processes in different environments or after specific funerary treatments),

laboratory analysis of excavated skeletal material, palaeoecological and geo-

logical data, and so on.

For example, Solari and colleagues set out to distinguish among funerary

practices, accidental post-depositional interference, and intentional post-

funerary manipulation and to disambiguate anthropogenic grave disturbance

from natural taphonomic processes at four Mid-to-Late Holocene cemetery

sites in north-east Brazil.154 All four sites had what had been termed

Figure 16 The archaeothanatological paradox that shapes our ability to

reconstruct living populations from funerary populations.

153 Duday et al. (2009). 154 Solari et al. (2022).
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‘anomalous’ burials, that is, burials that did not conform to the presumed

normative practice of single inhumation burials. These included burials with

evidence of burning, burials of more than one individual, and burials that

appeared to have been disarticulated. Solari and colleagues combined careful

field analysis of the archaeological contexts and natural processes (e.g.,

disturbance by roots or insects, soil formation processes) with robust labora-

tory work, including macroscopic and microscopic analysis of the skeletal

material. This enabled them to distinguish between natural disturbance, such

as termite burrows or the decay caused by acidic soils, and what they term

‘post-funerary cycles’ of action, such as the intentional disarticulation of

bodies after their initial funerary deposition and the secondary reburial of

partial human remains. They conclude that declaring some burials normative

and others anomalous in Holocene Brazil, in fact, conceals a systematically

widespread and quite long-lasting set of complex social practices that linked

post-burial interventions to ongoing funerary rites. This approach both makes

sense of complicated mortuary contexts and offers us new avenues of social

interpretation focussed on people’s apparently regular and repeated inter-

action with the bodies of the long-deceased.

5 Telling Stories That Change the World

While the public often imagines archaeology as a discipline devoted to times

long past, many archaeologists today carry out research with the problems of the

contemporary world in mind. A major part of the so-called post-processual

critique of the 1980s – a movement critical of positivist and scientific modes of

interpretation – was the suggestion that how we interpret the past is political.

Michael Shanks and Chris Tilley made the influential case that archaeological

interpretation is shaped by the political and social (and economic, environmen-

tal, etc.) contexts in which it is carried out: that is, how we read the past is

entirely dependent on the world in which we live. They argued that the power

imbalances within the dominant society experienced by most archaeologists (e.

g., middle-class, white, and Euro-American) are read into the past by unreflect-

ive archaeologists who use common wisdom to recreate their own status quo

with the detritus of past worlds.155 More scientific archaeologists (who were the

focus of Shanks and Tilley’s critiques) objected to their vision of the past,156 but

the assertion that the past holds power, that our interpretations have resonance in

the present, and that this can be operationalised to achieve tangible changes

in the contemporary world has been widely accepted.157

155 Shanks and Tilley (1987). 156 For example, Watson (1990). 157 Stahl (2022).
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Certainly, we know that archaeology can do harm. Infamously, archaeology

was heavily promoted and well-funded by the mid-twentieth-century Nazi

regime, because they sought justification for their racism and invasions in

archaeological narratives of identity and migration.158 This was not unique to

the Nazis, as archaeology has been bound up with nationalism and the colonial

nation-state more or less since its emergence as a distinct discipline.159 As

discussed in previous sections, archaeological research carried out by

Europeans in the lands they colonised too often followed the same extractivist

ideology that informed their imperial expansion and reinforced pre-existing

ideas about social complexity, power, and cultural valour.

In recent years, we have seen a concerted effort by right-wing reactionaries

and political parties to use historical and archaeological pasts to bolster their

claims of racial and ethnic purity and legitimise their claims to power.160 In

2017, white supremacists marching in Charlottesville, Virginia, brandished

Viking runes and other early medieval symbols much the way mid-twentieth-

century Nazis looked to the Iron and Bronze Ages of Scandinavia for their

origins. Beyond symbolising a fictive, white ancestry, this display of ancient

symbols was also a claim to territory: many white supremacists argue that

Vikings who settled in North America are the true Indigenous people of the

continent; and, thus, these supposedly Viking-descended white supremacists

have first claim to the land and its domination.161 L’Anse aux Meadows in

Newfoundland, Canada, is the only confirmed Viking site in North America,

and it was not a permanent settlement but seems to have been occupied

seasonally for a few summers in the tenth and eleventh centuries CE.162

Less maliciously, the long history of archaeological research in Europe has

clearly contributed to European people’s own ideas of their ethnicity, identity,

and cultural distinction.163 Unfortunately this opens the door to emotive

manipulation of the past by political actors. Recent years have seen conserva-

tive and centrist political parties use the deep past to claim a lineage for the

status quo and justify land tenure and domination by a small subset of the

population.164 In England during the 2019 election, the notorious conservative

politician Jacob Rees-Mogg filmed a political advertisement in front of a 5,000-

year-old stone circle in his constituency, visually and verbally tying his politics

to the deep past of the area (Figure 17). The archaeologist Kenny Brophy has

documented numerous examples of British politicians invoking the archaeo-

logical record of the United Kingdom, especially iconic sites like Stonehenge,

158 Arnold (1990); Härke (2014). 159 Díaz-Andreu García (2007); Trigger (1984).
160 Hofmann et al. (2021). 161 Livingstone (2017). 162 Kuitems et al. (2021).
163 Graves-Brown et al. (1996). 164 Niklasson and Hølleland (2018).
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while justifying their support for the UK’s departure from the European Union,

a manipulation of the past he terms ‘Brexit Prehistory’.165

The way the past acts in the present need not be to support nationalist or racist

narratives. Feminist and queer activists argue that the past offers us examples

and space to critique contemporary inequalities based on gender and sexuality.-
166 The last two decades have furnished multiple examples of archaeological

research that embeds a queer perspective, not just identifying individual queer

people or social categories in the past but also breaking down the heteronorma-

tive categories and logics embedded in archaeological interpretation.167

Eschewing heteronormativity allows us to identify non-binary sexualities and

individuals in the past,168 so two individuals buried together, each with a sword,

might well have been lovers as well as brothers in arms.169

Moreover, recognising that queer and non-binary people have been pre-

sent at all times and in all societies gives us insight into those social and

historical practices that sought to erase them, including European

colonialism,170 while also offering archaeologists a privileged platform to

Figure 17 Screenshot of a tweet from 2 December 2019 by the English

Conservative politician Jacob Rees-Mogg with a party political video shot at

Stanton Drew stone circle. The tweet has since been deleted.

165 Brophy (2018, 2019). 166 Conkey and Gero (1997); Voss (2000).
167 Dowson (2000); Voss (2008). 168 Frieman et al. (2019). 169 Walsh et al. (2022).
170 TallBear (2018); Voss and Casella (2012).
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push back against contemporary inequalities, such as the transphobic lie that

gender diversity is recent. Archaeology tells us that trans and gender-diverse

people have always existed and that gender expression and sexual practices

are mutable, shifting, and historically and culturally contingent.171

Similarly, despite archaeology’s historical entanglement with colonialism

and white supremacy, a rising generation of Indigenous and First Nations

archaeologists are redefining the discipline, using archaeological practice to

reconnect with their own heritage and creating a framework in which

archaeological data are put to work to support Indigenous dignity and

sovereignty (see the box ‘Indigenous and First Nations archaeologies’).

INDIGENOUS AND FIRST NATIONS ARCHAEOLOGIES

The increasing number and growing prominence of Indigenous or First

Nations archaeologists and their approach to the study of the past are challen-

ging some of the basic tenets of the field. Trust between First Nations

communities and archaeologists has historically been fragile, with

the Aboriginal Tasmanian activist Ros Langford famously deriding archae-

ology as the practice of making one’s reputation on the graves of Indigenous

people.172 The Standing Rock Sioux activist and historian Vine Deloria, Jr.

echoed these remarks about a decade later, though he struck a slightly more

optimistic tone by identifying areas, such as the recording of selected sacred

sites, where archaeologists could work with and for First Nations

communities.173

In the subsequent decades, most archaeologists have embraced this

approach, making direct collaboration with Indigenous communities a

core feature of ethical practice.174 In Australia and North America, best

practice requires consultation with communities at every stage of a pro-

ject, collaboration to develop appropriate research questions, and respect

for their decisions regardless of specific research interests.175 Commercial

development, of course, complicates these relationships.176 Moreover,

field schools and other training opportunities are increasingly inviting

Indigenous leadership and participation, blurring the line between com-

munity members and archaeologist and making space for interpretation

and investigation that do not centre western scientific assumptions but

flow on from Indigenous knowledge.177

171 Black Trowel Collective (2021); Weismantel (2013). 172 Langford (1983).
173 Deloria (1992). 174 Colwell-Chanthaphonh et al. (2010); Johnston (2004).
175 Atalay (2012); Smith et al. (2019). 176 Costello (2021).
177 Gonzalez and Edwards (2020); May, Marshall et al. (2017).
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Although archaeology in Europe and the anglosphere is still over-

whelmingly white, increasing numbers of Indigenous and First Nations

students are studying archaeology and making the field their own. The

Métis archaeologist Kisha Supernant has described how doing archae-

ology and studying the historic Métis landscape have brought her into

better relation with her own heritage and identity.178 She studies Métis

pasts to better understand the daily life, experiences, and humanity of

Métis people, ‘to engage in relentless remembering and reminding

through the physical remains of the past’ to counter the ongoing white

settlement of her people’s land and history.179 In Australia, Indigenous

archaeologists have vocally opposed government and heritage struc-

tures that allow for the destruction of important cultural sites by, for

example, multinational mining companies and called for greater recog-

nition of Indigenous sovereignty – both over the land and over their

own histories and heritage.180 Indigenous data sovereignty includes

control over the collection and use of First Nations people’s genomic

material, and Indigenous scientists and biological anthropologists have

offered ethical guidelines and best-practice case studies for archaeolo-

gists seeking to study Indigenous DNA.181 As the proportion of

Indigenous archaeologists increases, these changes to the underlying

assumptions, day-to-day practices, and ethics of archaeology are shift-

ing the discipline away from one that benefits by taking knowledge

from First Nations communities to one that flourishes only insofar as it

benefits these communities directly.182

Historical and contemporary archaeologies – subdisciplines that emerged in

the later twentieth century – are focussed on the recent past, with a particular

interest in the archaeology of colonialism, marginalised peoples, and the work-

ing classes. In these fields, we see the tools of archaeology employed alongside

ethnography, oral history, and written texts to document and interpret a world

not captured by mainstream media or recounted in dominant historical narra-

tives. Alfredo González-Ruibal refers to the period since the First World War as

that of ‘supermodernity’ and argues that archaeologists, as experts in ruins and

death, have a special role to play in understanding and interpreting a period of

unprecedented global violence, trauma, and destructiveness.183 Historical and

178 Supernant (2020a: 94). 179 Supernant (2020a: 106).
180 Koolmatrie (2020); Wilson in Smith et al. (2019).
181 Claw et al. (2018); Tsosie et al. (2020). 182 Laluk et al. (2022).
183 González-Ruibal (2008, 2019).
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contemporary archaeologists, for example, are leading researchers studying

recent warfare, genocide, and their victims and perpetrators.184 This research

is conducted not to titillate but to render tangible recent atrocities so that victims

may be repatriated, perpetrators condemned, and the social and political con-

texts that allowed these atrocities to occur revealed in hopes they are not

replicated elsewhere (see the box ‘Unearthing Atrocities’).

UNEARTHING ATROCITIES

The excavation of mass graves is not new to archaeology. Since the 1980s,

archaeologists have been developing methods for the precise, scientific, and

respectful excavation of the victims of recent violence.185 These include

victims of genocide, warfare, and natural disasters that took place anywhere

in the last 200 years, though often the violence is quite recent. The 1990s, for

example, saw archaeological excavations to unearth mass graves related to

episodes of genocidal ethnic cleansing in centralAfrica and south-east Europe.

These excavations served two roles: to identify individuals so their remains

might be returned to their communities and to furnish evidence for historical

narratives and legal tribunals.186 Local communities are often aware of these

sites prior to their excavation – somemay remember the atrocities themselves

– but excavation of the remainsmakes this difficult history tangible, rendering

past crimes inescapably real and forcingus to reckonwith their perpetrators.187

The archaeology of sites of mass death and atrocity is innately difficult,

but it is also a powerful practice that disrupts dominant historical narratives

and gives descendant communities greater agency, both in the retelling of

their histories and in their ability to fight for a better future. Edward

González-Tennant, for example, usedGIS landscapemodels and excavation

to explore the 1923 massacre of Black people and wholesale destruction of

Black-owned businesses in Rosewood, Florida.188 He created 3D models

and other public-facing heritage materials in collaboration with the local

community, including Rosewood descendants and massacre survivors. His

archaeological methodology for studying race riots recognises both that

these events are rarely fully documented in their own time and that they

nonetheless continue to resonate through generations in large and small

ways. A current project directed by Alicia Odewale in partnership with the

local community is using archaeological methods to study the 1921 mas-

sacre in Tulsa, Oklahoma, in which hundreds of people were killed

184 Bernbeck and Pollock (2007). 185 Skinner (1987); Steele (2008).
186 Haglund et al. (2001: 57). 187 Bernbeck and Pollock (2007); Košir (2020: 268).
188 González-Tennant (2018).
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and Greenwood, a prosperous Black community, was destroyed.189

Odewale describes this as a liberatory project enhanced by an archaeo-

logical approach, since archaeology affords ‘multiple truths be able to

coexist in the same space’.190

In 2021, white Canadians were shocked to learn of the discovery of

hundreds of unmarked children’s graves on the grounds of former residential

schools that once housed thousands of First Nations children.191 These insti-

tutions were established across Canada and largely run by religious organisa-

tions with the aim of Christianising and assimilating First Nations children

who had been forcibly removed from their families.192 This cultural genocide

was accompanied by a singularly callous attitude towards their physical health

and well-being, leading to scores of deaths from illness, neglect, and starva-

tion.Archaeologistsworkingwith and for FirstNations communities are using

remote sensing, including ground-penetrating radar, to confirm the location of

mass graves identified by residential school survivors and to quantify them.

While First Nations communities have long known the location of these

unmarked graves, this new archaeological evidence is forcing white North

Americans and cultural elites to confront the scale ofmass child death in these

institutions for the first time. Even in an early stage, the impact of this

collaborative research is already clear in new government initiatives and

community responses.193

The archaeology of the recent past is also the archaeology of invasion, of

child labour, of slavery, of forced migrants, and of poverty. Historical and

contemporary archaeologists frequently use their insights into these undocu-

mented histories to tell stories that counter our contemporary world view in

order to make space for marginalised people. Sally K. May and colleagues’

work on so-called Contact rock art in Australia, that is, rock art produced by

Aboriginal Australians during the process of European colonialism (predomin-

antly nineteenth- and twentieth-century), explores Indigenous responses to

colonial incursions as articulated among and between other Indigenous people,

rather than documented by white outsiders (see the box ‘Co-creating

Knowledge with Indigenous Communities’ in Section 2).194 Their work high-

lights the ways traditional practices, including art-making and ceremony, were

used to interpret introduced materials, educate each other about them and about

189 Alicia Odewale and Karla Slocum. ‘#Tulsasyllabus: The Rise, Destruction, and Rebuilding of
Tulsa’s Greenwood District’, https://tulsasyllabus.web.unc.edu/.

190 Quoted in Gannon (2020). 191 Austen (2021). 192 Supernant (2020b).
193 Bryden (2021); US Department of the Interior (2021).
194 May, Taçon et al. (2021); May et al. (2020); May, Wesley et al. (2017).
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the invading colonisers, and create space for cultural practices to be retained

even in the face of genocide.

In a more contemporary context, the archaeologist Gabriel Moshenska and

the community activist Shaun Shelly conducted an archaeological analysis of

discarded illicit drug paraphernalia in order to re-humanise and render visible

injecting drug users who are frequently excluded not just from contemporary

society but also from archaeological narratives of the recent past.195 This

project builds on foundational research by Rachael Kiddey, developed in

collaboration with unhoused communities.196 Kiddey and colleagues mapped

the landscapes of unhoused people in Bristol and York in the United Kingdom,

recording social relations and significant places, then collectively excavating

and interpreting two of the latter. This research not only added to the wider

understanding of how unhoused people navigate British urban spaces and make

places and communities of their own but also had a meaningful impact on the

unhoused collaborators, who reported a wealth of personal benefits from

increased self-confidence to a strong sense of empowerment and inclusion.

This research is explicitly part of a new activist paradigm of archaeological

practice that has emerged in the last two decades and advocates direct action by

archaeologists and through the tools and methods of archaeology.197 Atalay and

colleagues define such activist archaeology as ‘an archaeology that has dual loyalties

to communities of archaeologists and to communities of non-archaeologists who

value the past and welcome opportunities to harness archaeology to address con-

temporary social, economic, and political concerns’.198 They call for archaeologists

to workwith respect and trust towards social and environmental justice, sustainabil-

ity, equity, knowledge democratisation, and Indigenous sovereignty. Stottman iden-

tifies the origin of the activist impulse in the practice of public archaeology, that is,

archaeology carried out with public education inmind.199 Since the 1980s, andwith

greater impact and intensity since 2000, public archaeology has transformed into

community archaeology – archaeology by and with communities. This approach to

fieldwork is increasingly supported by local governments, heritage organisations,

and funding bodies and has been demonstrated to benefit communities through

increasing their local knowledge and enhancing community cohesion.200

These engaged archaeologies work with and for often marginalised groups to

study their unique histories and work with them to develop heritage practices

that empower them in the present.201 Indeed, activist archaeologists work to

195 Moshenska and Shelly (2020). 196 Kiddey (2017).
197 Atalay, Clauss, Welch et al. (2016); Sabloff (2008); Stottman (2010a).
198 Atalay, Clauss, McGuire et al. (2016: 13). 199 Stottman (2010b).
200 Lewis et al. (2022).
201 Atalay (2012); Kiddey (2020); Richardson and Almansa-Sánchez (2015).
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address the problems of the contemporary world, to empower marginalised

communities through archaeology and heritage practice, and to bring the deep-

time perspectives offered by archaeology to bear on current debates (see the box

‘Enacting Anarchism: The Black Trowel Collective’).

ENACTING ANARCHISM: THE BLACK TROWEL COLLECTIVE

The Black Trowel Collective (BTC) was formed in 2016 by a group of

archaeologists seeking to apply anarchist theory and methods to inter-

preting the past. These archaeologists were interested not just in anarch-

ism as theory but also in building anarchist values, practices, and world

views into their own daily life and how they do their archaeology (Figure

18).202 Their manifesto articulates the principles of an anarchist archae-

ology: critiquing power, recognising and supporting resistance at the

small and large scales, visioning futures, seeking non-authoritarian

forms of organisation in the past but also in contemporary professional

organising, recognising the heterogeneity of identities, exposing mul-

tiple scales from the bottom up, recognising agency in change and

stability, valuing the heritage of state and non-state societies, encour-

aging a multitude of views and voices rather than adherence to strict

paradigms, recognising relations with non-humans, and taking action to

create a more equitable and more joyful world.203

In subsequent years, BTC members have published a considerable and

increasing body of research exploring the interface of anarchism and archae-

ology and spurred an interest in these approaches by many non-members.204

Some of thiswork has taken the formof re-evaluations of archaeological data.

For example, James Flexner has examined non-state and heterarchical social

and political organisation in the pre-Contact Pacific, arguing across a number

of papers that the long-standing archaeological interest in political complexity

and the emergence of state-level societies obscuresmore complicated and less

top-down social structures through which people resisted both colonial

hegemony and incipient inequality.205 He and others also use an anarchist

framework to explore how archaeologists create knowledge and to argue for

the ways that an anarchist approach can help build a more sustainable and

equitable future.206

Since 2020, the BTC has taken a more activist stance alongside its

academic output. The year 2020 saw the launch of a mutual aid project,

202 Borck and Sanger (2017). 203 Black Trowel Collective (2016).
204 See the BTC-curated anarchist archaeology bibliography for an overview: https://blacktrowel

collective.wordpress.com/anarchist-archaeology-bibliography/.
205 Flexner (2014, 2020a). 206 Borck (2019); Flexner (2020b).
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which took the form of microgrants for archaeology students anywhere in

the world. In the first two years, more than US$70,000 were disbursed, all

from public donations.207 The BTC has also put out position statements

supporting Indigenous colleagues and arguing that archaeologists should

work for trans liberation and celebrate a diversely gendered past, as well as

producing a guide for running safe and respectful conference sessions and

panels and a model consensus process.208 All of this stems from the call to

arms in the BTC manifesto to ‘Do something big, or do something small.

Figure 18 Vision of an anarchist archaeology (image by Lewis Borck,

CC-BY-NC-SA 4.0).

207 Black Trowel Collective (@Black Trowel), ‘Happy Anniversary!’, Twitter, 22 June 2021, 7:47
a.m., https://twitter.com/BlackTrowel/status/1407228625548713985).

208 ‘The Black Trowel Collective Stands in Solidarity with Our Indigenous Colleagues’, Black
Trowel Collective Microgrants (web post), 19 April 2021, https://blacktrowelcollective.word
press.com/2021/04/19/the-black-trowel-collective-stands-in-solidarity-with-our-indigenous-
colleagues/; ‘Archaeologists for Trans Liberation’, Black Trowel Collective Microgrants (web
post), 6 July 2021, https://blacktrowelcollective.wordpress.com/2021/07/06/archaeologists-
for-trans-liberation/; ‘Running Safer Sessions’, Black Trowel Collective Microgrants (web
post), 14 January 2021, https://blacktrowelcollective.wordpress.com/2021/01/14/running-
safer-sessions/; ‘The Black Trowel Collective Consensus Process’, Black Trowel Collective
Microgrants (web post), 6May 2021, https://blacktrowelcollective.wordpress.com/2021/05/06/
black-trowel-collective-consensus-process/.
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Do something different. Write a classic. Do what feels right. Do it for
archaeology’s potential to help us build a better world. Make it grand.
Make it humble. Make it brilliant.’

While feminist and queer archaeologists have been engaged in just these

sorts of practices for nearly four decades, wider discourses about power,

obligation, and inclusion are bringing activist practices into the archaeo-

logical mainstream, particularly among the increasing numbers of archae-

ologists from minority or minoritised backgrounds. In North America, in

recent years, Black archaeologists have taken the lead in excavating and

interpreting the archaeological traces of the African diaspora, both the

mundane evidence of the daily life of Black people (free and unfree) and

episodes of violent oppression.209 In the 1990s, a survey of nearly 1,700

members of the Society of American Archaeology revealed only two who

identified as Black, and anecdotal knowledge and personal networks only

added two more.210 This situation has improved, but Black people still

make up less than 1 per cent of the thousands of archaeologists in North

America, a situation common to other anglophone countries.211

The Society of Black Archaeologists (SBA) was founded in 2011 with a

mission both to advance archaeological research into the African diaspora

and to promote the field of archaeology among African descendant commu-

nities, including encouraging more Black people into the discipline.212 The

SBA has promoted this mission through scholarly as well as public venues.

This has included the organisation of archaeological field schools that bring

together Black archaeologists with Black community members, including

schoolchildren,213 and the co-organisation in 2020 and 2021 of a series of

panel discussions on Black and Indigenous futures in archaeology.214 Their

work explicitly connects the study of the past and the contemporary experi-

ences of people of African descent and sees archaeology as a key domain

through which social justice can be achieved.

Archaeologists have also offered their knowledge, skills, and voices to the

global climate activist movement. Archaeology, a research field that explores

209 Franklin et al. (2020: 755–6). 210 Franklin (1997).
211 Mate and Ulm (2021); White and Draycott (2020).
212 ‘Promoting Academic Excellence and Social Responsibility: About the Society of Black

Archaeologists’, Society of Black Archaeologists (SBA) website, www.societyofblackarchaeol
ogists.com/about.

213 Wade (2019).
214 ‘From the Margins to the Mainstream: Black and Indigenous Futures in Archaeology’, 25

September 2020, Sapiens (online), www.sapiens.org/archaeology/black-and-indigenous-
futures-in-archaeology/.
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both social and natural environments – including the overlaps and entangle-

ments between the two (see Section 1) – has a special role to play in character-

ising the Anthropocene and helping us chart a sustainable path to surviving our

own excesses without succumbing to authoritarian and xenophobic impulses.215

Palaeoclimate data allow us to characterise the nature of current climatic shifts

and quantify their oscillations away from long-term patterns and offer proxy

records for modelling future climates;216 and a long-standing interest in social

and technological change primes us to address social resilience, that is, how past

people adapted (or did not) to rapid climatic changes.217

So, Fernández and colleagues explore a medieval village destroyed by

flooding near the start of the Little Ice Age in the late thirteenth or early

fourteenth century CE and identify the ways that local elites profited from this

small-scale catastrophe.218 More hopefully, Chelsea Fisher makes the case

that archaeology can offer paths forward to achieve a sustainable future for

agriculture.219 Specifically, she suggests, first, that archaeological data on the

myriad technologies and complex environmental impacts of past agricultural

practices can guide us as we search for sustainable solutions to feed an ever-

expanding human population and, second, that our interest in the domestic,

small-scale, and practical elements of past lifeways offers special insights into

how the technologies of agriculture are imbricated with interpersonal and

social relations.

Beyond enhancing the scientific study of climate change and the

Anthropocene, a number of archaeologists contend that we must use this

special position between past and future to enhance the public’s understanding

of climate change and the ways we might face it in the future, especially as

archaeological narratives are already widely consumed by non-specialists.220

Finally, within the framework of sustainability studies, archaeologists have

begun debating how to enact ‘degrowth’ strategies within our own field, to

model how we and others might step away from capitalist imperatives to do

more, faster, and bigger as well as to construct a more sustainable heritage

industry for a difficult future.221

Conclusion

Every archaeologist has a unique origin story. Some join nearby excavations as

children and slide naturally into the profession. Others fall in love with

museums and spend hours of their childhood glued to glass cases, puzzling

215 Pétursdóttir (2017); Rick and Sandweiss (2020). 216 Riede (2014).
217 Stahl (2022: 52–4); Van de Noort (2011). 218 Fernández et al. (2019).
219 Fisher (2020). 220 Hudson et al. (2012: 322); Jackson et al. (2018).
221 Flexner (2020b); Zorzin (2021).
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out the objects within. Still others watch archaeology on TVand dream of their

chance to be the person in front of the camera. Many discover archaeology at

university, sometimes by accident, having followed a friend or a wonderful

lecturer to a class they did not intend to take. A few come to archaeology late

after years or even decades in another career. When I was thirteen years old, a

teacher who knew my love for both history and fiction handed me a copy of

James Michener’s novel The Source.222 This novel tells the story of the excava-

tion of a Palestinian tell site, interweaving the excavation itself with the stories

of the various past settlements being uncovered. Michener’s protagonist, the

site’s lead archaeologist, starts the novel reflecting on his training and experi-

ence. He thinks about the other sites he had excavated, the skills he learned, and

the classes he took in ceramics, ancient history, and a variety of other topics. For

me, this brief scene served as a powerful lightbulb moment: archaeology, I

realised, was something I could learn to do – it was a just a domain of

knowledge and a series of techniques that anyone (very much including me)

could learn.

Although we often focus on specific activities or subfields – excavation,

ceramic analysis, ancient DNA – archaeology as a discipline is, at its core, a

way of asking and answering questions about people and the worlds they built

and inhabited (often in the past, but not always). It understands people as

existing in complex relations with the material world and broader environment;

and, through these relations, more ephemeral aspects of our society, practices,

and relationships are materialised and become accessible for study. And yet, the

data themselves are fragmentary and their reconstruction hypothetical. Two

centuries of increasingly refined methods have made clear that no single site or

artefact, no one date or burial, suffices. So, we work across domains, materiali-

ties, cultures, and temporalities. Moreover, every new site or artefact brings

with it its own challenges, often unpredictable; so, we must also learn to be

flexible in our approach, able to adapt our methods of excavation or analysis and

adopt new techniques to answer the unexpected questions with which the

archaeological record so frequently confronts us. We apply a host of scientific

methods, borrow lines of enquiry from anthropology and sociology, and accept

that our inferences will almost never be proved definitively right or wrong. This

generates complex, multistranded narratives that braid together the results of

laboratory work, comparisons to other sites or people, careful reflection on

accumulated prior knowledge, and new hypotheses about what people may have

been doing in a given place and time. And these stories we tell have power well

beyond the simple satisfaction of curiosity about unknown worlds.

222 Michener (1965).
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Archaeology has always been about more than just piecing together the

ancient past from bits of ceramic and broken rock. The scientific discipline

was birthed alongside European colonialism and nationalism, and this legacy

remains part of the field.223 The drive to discover, to collect, to order, and to

interpret that underpins many of archaeology’s foundational methods cannot be

extricated from the extractive practices of European settler colonialism which

saw colonised countries as vast stores of wealth and resources, while colonised

people were the savage remnants of a long-lost past. It is no surprise then that

archaeological research has formed part of racist, colonialist, and explicitly

fascist political movements. We are still establishing an ethical best practice for

the field, a task with no obvious end point as archaeology continues to absorb

new methods and specialisms that require careful consideration. However,

recent years have seen archaeologists from around the world embrace the

powerful connection archaeology offers between past and present to push for

a better, more equitable future. Black and Indigenous archaeologists are creat-

ing space for their own knowledge, histories, and ways of relating to flourish.

Anarchists and other activists argue that archaeology can provide hope and the

possibility to reshape a world rapidly confronting catastrophic climate change.

Each of us comes to archaeology and its myriad methods and questions from

a different background, and so each of us tells a different story of the past. Those

stories do not negate each other but create a rich and complicated tapestry of

knowledge, complete with hanging strings for the next generation to unravel or

incorporate as they see fit. When we touch trowel to earth or open a box in a

museum storeroom, we do so guided by our training but also by a motivation to

better understand some corner of the human world, often one neglected by the

wider public. Archaeology and its methods help us tell stories of the people and

moments who are invisible to, forgotten by, or unimportant or shameful enough

to be left out of written history. Even in our very networked, highly surveilled,

and endlessly editorialised present, archaeological research into the detritus of

everyday life allows us to surface and centre marginalised people and commu-

nities and push back against an inequitable status quo.

The archaeology I have been trained to do is worlds apart from that of

Michener’s mid-twentieth-century protagonist whose own approach would

have been barely recognisable to the discipline’s nineteenth-century practi-

tioners. Today, archaeology is a team sport, requiring collaboration among a

host of highly trained specialists and often motivated and shaped by close

collaboration with local and descendant communities. The most exciting thing

about a discipline that straddles so many fields, periods, communities, and

223 Díaz-Andreu García (2007).
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methods is that it can be directed at nearly any question to create new ways of

understanding people, our societies, and the many ways we inhabit and experi-

ence the world. Like all the best stories, archaeological narratives do not just tell

us how things once were but help us understand how they are now and might be

in years to come. With an uncertain future before us, these sorts of stories are

more important than ever.
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