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Abstract

How will archaeology contribute to agricultural sustainability? To address that ques-
tion, this overview reflects on the diverse and complementary ways that archaeol-
ogy has advanced our understanding of sustainable agriculture. Here, I assess recent
archaeological research through the lens of the five principles of sustainable agri-
culture used by the Food and Agriculture Organization of the United Nations. These
principles—efficiency, conservation, rural livelihoods, resilience, and governance—
highlight the social and environmental dimensions of agricultural sustainability. By
drawing on case studies from around the world, I show how archaeology is uniquely
situated to examine the interactions of these social and environmental dimensions
over long periods of time. Archaeology’s strongest conceptual contributions to sus-
tainable agriculture are (1) its capacity to demonstrate that sustainability is histori-
cally contingent and (2) its attention to outcomes. If transformed into meaningful
action, these contributions have the potential to advance modern agricultural sus-
tainability and environmental justice initiatives. This overview is an invitation to
clarify a plan for future research and outreach. It is an invitation to imagine what an
archaeology for sustainable agriculture will look like and what it will accomplish.

Keywords Agriculture - Sustainability - Food systems - Climate change

Introduction

We have just about 30 years, as I write this, to figure out a way to produce the 13.5
billion metric tons of food every year needed to feed the 9.3 billion people who will
be alive in 2050 (FAO 2014a). We produce about 8.4 billion metric tons now, mostly
in ways that have depleted and continue to deplete the health of our ecosystems. If
our agriculture does not change, soon and in major ways, there is simply no way that
humankind will be able to meet its food needs three decades from now.

< Chelsea Fisher
cfisher@wlu.edu

Environmental Studies Program, Washington and Lee University, Tucker Hall 018, Lexington,
VA 24450, USA

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10814-019-09138-5&domain=pdf

394 Journal of Archaeological Research (2020) 28:393-441

These kinds of figures and language are grim. They raise feelings most of us
would rather avoid. But at the same time, their urgency has compelled the optimists
among us to seek creative and meaningful action to meet the challenges of the com-
ing decades head on. The movement to make our food and agroecosystems more
sustainable, to ensure hope for future generations, has drawn farmers, politicians,
activists, chefs, and community and spiritual leaders into the effort. It has also drawn
scientists from diverse fields. These scientists realize a common conviction that their
work can contribute, in some way, to a more sustainable food system. Among them
are archaeologists.

This paper is an overview of how archaeology has participated in the sustainable
agriculture movement. Though saturated with the urgency of the present moment,
this overview is an invitation to collect our thoughts as a field and pause to consider
how we will continue to advance archaeology’s contribution to agricultural sustain-
ability. From my reading of the literature, I see two areas where archaeology has
particularly great potential to contribute to agricultural sustainability initiatives. The
potential contributions, I should emphasize, are largely conceptual. Figuring out
ways to transform these conceptual contributions into meaningful action is its own
challenge. While I offer my own preliminary ideas as to what those actions might
look like in the concluding section, most of this overview deals with archaeology’s
conceptual contributions to sustainable agriculture.

The first potential contribution is archaeology’s capacity to demonstrate that
agricultural sustainability is historically contingent. Even agricultural techniques
considered inherently sustainable rise and fall in dynamic relationship with social,
political, economic, and environmental factors. When agricultural sustainability is
“achieved”—itself a slippery word that mistakenly suggests we can freeze a society
and its agriculture in time—it always comes at a cost. For whom is it sustainable?
What is it, exactly, that is being sustained? What is and is not being valued when we
say something is sustainable? Emphasizing the historical contingency of agricultural
sustainability allows us to explore these questions and the tensions they hold. Impor-
tantly, archaeology’s ability to document and explain long-term processes of com-
plex change counters narratives that would cast agricultural sustainability as ahis-
torical or apolitical. This contribution invites critical discussion of the social factors
of sustainability. It challenges the typecasting of ancient (or really any preindustrial)
agriculture as inherently sustainable and in harmony with nature. Archaeology can
enhance the sustainability discourse by showing the complex ways in which sustain-
ability itself is a historically contingent construct.

The second potential contribution is archaeology’s attention to outcomes. This
is closely related to historical contingency. Not only can archaeology show that
sustainability is historically contingent, it also can investigate specific instances of
long-term agricultural success and failure. We have the ability to show under what
conditions—social, political, economic, and environmental—a particular agricul-
tural system is sustainable. We can document how and how well that agricultural
system responds to unexpected change. Just as importantly, we can identify and
explain what has to happen to render that same agricultural system unsustainable. In
this way the agricultural past offers us, as the poet and environmental activist Wen-
dell Berry (2015, p. 184) puts it, “a lexicon of proven possibilities and understood
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mistakes” that we can compare against our still unfolding modern agricultural
systems. This attention to outcomes offers a fuller understanding of the collective
human record of past successes and failures. What lessons might be waiting for us?

I return to these two contributions in the sections that follow as I develop an over-
view of the archaeology of sustainable agriculture. I chose to frame this discussion
using the principles of sustainable agriculture defined by the Food and Agriculture
Organization (FAO) of the United Nations (UN). The FAO is a leader in promot-
ing global agricultural sustainability and, critically, marshals a range of programs
that span the spectrum of top-down (e.g., policy decision analysis) and bottom-up
(e.g., education for smallholder farming families) initiatives. I chose to structure this
overview around FAQO’s principles because they showcase archaeology’s potential
contributions to a broader sustainability discourse. In the paper’s conclusion I dis-
cuss possible strategies for advancing archaeology’s role in agricultural sustainabil-
ity initiatives. I begin by tracing how archaeologists have developed approaches for
understanding sustainable agriculture.

Understanding Sustainable Agriculture in the Past

Since modern archaeology’s beginnings, archaeologists have studied the agriculture
of past societies (e.g., Curwen 1927). The materials of farming are many—tools,
seeds, canals, storage and processing facilities, the land itself— and lend them-
selves to the most basic kinds of archaeological investigation. Over the last century,
archaeologists have transformed our understanding of the origins of agriculture and
domestication (e.g., Flannery 1986; Piperno and Pearsall 1998; Watson 1995; Zeder
2011), the dynamic relationship between political complexity and subsistence (e.g.,
Hastorf 1990; Kirch 1994; Marcus and Flannery 1996), and the lived experiences of
farmers in the past (e.g., Bender 1978; Hegmon 2016; Warner 2015), among other
lines of inquiry.

To provide a general summary of archaeology’s deep and ongoing attention to
agriculture would be a formidable task—and not necessarily useful for the specific
considerations of this paper, which deals not with agriculture in isolation but with
the intersections of archaeology and agricultural sustainability. 1 step into the con-
versation in the later decades of the 20th century, at the point when “sustainability”
entered the international imagination as something worth caring about.

The Origins of “Sustainability”

Farmers understood “sustainability” long before a mid-20th century mix of anxi-
ety and optimism gave rise to the term itself (du Pisani 2006; Kidd 1992). With
the advent of environmental crises, and public awareness of those crises, the word
was coined. Western ideas of limitless human progress, forged in the Enlighten-
ment and tempered during the Industrial Revolution, met the post-World War years
with enthusiastic commercial development. Wartime technologies were adapted for
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agricultural production. The resulting chemical fertilizers, heavy mechanization, and
other innovations fundamentally changed farmers’ relationship with the land.

Yet by the late 1960s and early 1970s, the confluence of population growth,
increased consumption, and the dawning realization that we could deplete the plan-
et’s natural resources served as harbingers of a coming environmental crisis (du
Pisani 2006). The Green Movement and its keystone writers and activists pointed to
an alternative to unchecked economic growth (e.g., Abbey 1968; Berry 2015; Car-
son 1962). They borrowed the term and language of “sustainability” from ecology
to describe a set of compromises between development and environmental conserva-
tion that could be maintained indefinitely (Goldsmith and Allen 1972).

Sustainability emerged as a new paradigm of development in the 1980s, but it
crystallized as an international movement when the United Nations coordinated
efforts to develop long-term environmental strategies at a global scale. It is from this
collaboration, called the Brundtland Commission (WCED 1987), that emerged the
basic definition of sustainable agriculture used by many people and organizations
today: agriculture “that meets the needs of the present without compromising the
ability of future generations to meet their own needs” (WCED 1987, p. 43). Though
facing its share of critiques (e.g., Mitcham 1995) and evolving through shifting
moral arguments (du Pisani 2015), the concept of sustainability has persisted.

From this work, we define sustainable agriculture as the production of food and
other agricultural products, like fiber and fuel, in ways that ensure that future gen-
erations will be able to continue to do so and, simultaneously, conserve and, ide-
ally, enhance the environment (FAO 1997, 2014a, b; Pretty 2008; WCED 1987).
The components of food and agriculture are complex, and so it is helpful to invoke
the language of systems to describe their many interrelated parts. I use agricultural
system (and occasionally food system) to describe the people, institutions, and pro-
cesses involved in agriculture. Lastly, the framework of agroecology is important
to my approach. Agroecology refers to the integration of science and social action
that brings sustainability into all levels of the food system (Altieri 1995; Gliessman
2018). It is an action-oriented approach and calls for the advancement of scientific
research, the application and sharing of farmers’ practical knowledge, and advocacy
for social change.

Technologies and Approaches for the Archaeology of Sustainable
Agriculture

As sustainability science has evolved over the last few decades, archaeology has
been assembling in tandem the tools and approaches needed to study agricultural
sustainability in the past. These developments employ interdisciplinary approaches
and have allowed our field to evaluate not just past agriculture but to address explic-
itly past agricultural sustainability.

Technological advances enable us to study ecological relationships and the physi-
cal environment underlying past agricultural systems. Analyses of ancient plant, ani-
mal, and human remains have advanced to the point that we can reconstruct many
details about ancient farming and diet (e.g., Beck et al. 2018; Clutton-Brock 1989;

@ Springer



Journal of Archaeological Research (2020) 28:393-441 397

Evershed 2008; Graff 2018; Lentz et al. 2014; Piperno 2011; Piperno and Flannery
2001). Soil chemistry can now tell us about land-use practices in areas with little
to no visible archaeological traces (e.g., Beach 1998; Rodrigues et al. 2017; Wells
et al. 2018; Wingard and Hayes 2013). Paleoclimate data allow us to situate our
archaeological findings within the larger context of environmental and climate fluc-
tuations (e.g., Bocinsky and Kohler 2014; d’Alpoim Guedes et al. 2016; Kintigh and
Ingram 2018). Innovations in survey technology, particularly geophysical methods
and LiDAR (Light Detection and Ranging), have accelerated our ability to docu-
ment and analyze landscape modifications and settlement patterns (e.g., Chase et al.
2011; Kirch et al. 2012; McCoy and Ladefoged 2009). Computational modeling
allows us to tinker with the many variables in agriculture and other complex systems
(e.g., Altaweel 2008; Crabtree and Kohler 2012; Kohler and Reese 2014). When
combined with more traditional kinds of archaeological investigation, these tech-
nological advances greatly enhance our capacity for understanding the components
and parameters of past agricultural systems.

In tandem with these technologies, explanatory frameworks have developed to
address questions of agricultural and environmental sustainability in past contexts.
These frameworks draw on the work of environmental anthropologists (e.g., Net-
ting 1993; Rapoport 1976; Steward 1955; Wolf 1982) but explicitly and deliberately
connect to the larger sustainability discourse as it has developed since the late 20th
century. Many of these approaches have adopted the landscape as the primary unit
of analysis (e.g., Ashmore and Knapp 1999; Scarborough 2003). Among these, his-
torical ecology (e.g., Balée 1998, 2006; Crumley 1994; Isendahl and Stump 2015)
and political ecology (e.g., Ashmore 2018; Lohse 2013; Morehart et al. 2018) stand
out as productive frameworks for integrating multiple kinds of data and scales to
understand human—environment interactions. Anthropological archaeologists have
also addressed agricultural sustainability using perspectives and themes drawn from
a larger discourse of climate change (e.g., Lucero et al. 2011; Van de Noort 2011),
particularly the Anthropocene (e.g., Braje 2015; Crumley 2015; Lane 2015; Lapa-
ridou and Rosen 2015), anthropogenic environments (e.g., Bush et al. 2015; Chase
and Chase 2016), and resilience thinking (e.g., Bogaard et al. 2017; Davies and
Moore 2016; Goodman-Elgar 2008).

Where Are We Now?

Making our agricultural systems more sustainable is a challenge that demands col-
laboration across disciplines and the application of creative new approaches. Archae-
ologists have been a part of this conversation for a while now. We contend that we
have something to say for modern agricultural sustainability, that the past holds les-
sons for the future (e.g., Barthel and Isendahl 2013; Chase and Scarborough 2014;
Kennett and Beach 2013; Minnis 1999; Scarborough et al. 2012a; Tainter 2014;
van der Leeuw 2014). Our field’s innovative approaches have generated long-term,
multiscalar narratives of social and environmental change. With these discoveries,
archaeologists have shown definitively that we are capable of participating in the
larger discourse of agricultural sustainability.
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Yet this moment we live in is an urgent one. Our food systems are straining
under rising populations, political inequality, ecologically unsound agricultural and
dietary practices, and the environmental crises associated with anthropogenic cli-
mate change (FAO 2014a, b; FAO et al. 2017; Giovannucci et al. 2012; Sanz et al.
2017). Archaeology, like other environmental social sciences and the environmen-
tal humanities, has offered its services as a pathway forward into some imagined,
improved future. How do we transform this offer of service into meaningful action?
What steps would create an archaeology for sustainable agriculture, rather than sim-
ply an archaeology of sustainable agriculture?

This overview sits with the tension of that question and sets out to do a couple of
things with it. First, this is a starting point for anyone unfamiliar with how archae-
ology can document and explain agricultural sustainability in the past. Second, for
those of us who are archaeologists studying agricultural sustainability, this overview
is an invitation to pause and take stock of the field’s progress during the past few
decades. It is time to clarify what exactly we are contributing and think about how
we might transform those proposed contributions into meaningful action. I have laid
out what I perceive to be two of archaeology’s potential contributions to the larger
agricultural sustainability discourse: its capacity to enrich our understanding of agri-
cultural sustainability as historically contingent, and its attention to outcomes, or
“finished” cycles of agricultural development. I find these two contributions com-
pelling, but there are hopefully many more. I welcome the expansion of this list;
this challenge can be met effectively only if our perspectives are many and diverse.
How these conceptual contributions might be transformed into action is a challenge
explored at the end of the paper, and while admittedly speculative, these proposals
offer ideas for future directions. We might take this as an opportunity to look ahead
while reflecting on how we got here, to be critically introspective while also being
hopefully optimistic. As we prepare to enter the third decade of the century, this
overview is an invitation to ask ourselves, how will we create an archaeology for
sustainable agriculture?

Archaeology for Sustainable Agriculture

Archaeological research on past sustainable agriculture has generated insights with
potential applications for our modern food systems. One of my goals in this paper is
to make these potential applications more accessible. To do that, we need to situate
archaeological research in the frameworks already in use by the scientists, policy
makers, economists, and others working on these initiatives at an international level.
We should, in other words, strive to meet the conversation where it is rather than
wait for it to come to us. With that end, I organize this overview around the sustain-
able agriculture guidelines used by the Food and Agriculture Organization of the
United Nations.

The FAO has been a leader in global campaigns for sustainable agriculture as
part of its declared mission to eradicate world hunger (FAO 2014a, b, 2017, 2018;
Giovannucci et al. 2012; WCED 1987). The FAO coordinates agricultural develop-
ment and resource management, conducts research, provides technical assistance
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and support, runs educational programs, manages production and consumption data,
and disseminates information through various formats. However, the FAO is a huge
intergovernmental organization, and it has all the baggage of one. The organization
has its problems (see especially critiques of neoliberal and neocolonial practices,
e.g., Goldsmith et al. 1991), and my use of FAO guidelines is not an endorsement of
all of the FAO’s policies and actions. Bearing that in mind, the organization’s guide-
lines still provide an accessible entry point into the ongoing global discourse around
agricultural sustainability.

The FAO (2014a) outlines five key principles for a common vision of sustainable
agriculture. These are cast as a response to the current and coming challenges of ris-
ing population, increasing resource competition, and changing climate. These five
principles emphasize that sustainability is not only an environmental challenge, it
is equally social, economic, and political. The five principles of sustainable agricul-
ture, as outlined in the FAO (2014a) report, Building a Common Vision for Sustain-
able Food and Agriculture: Principles and Approaches, are efficiency, conservation,
rural livelihoods, resilience, and governance.

These five principles illustrate the balance between the social and environmental
dynamics of agricultural sustainability. Because archaeology operates at the inter-
face of the social and natural sciences, these principles invite full consideration of
archaeology’s potential contribution to this issue.

These five principles structure my overview of archaeology’s contribution to
sustainable agriculture. Examples and more in-depth discussion of archaeological
research are linked to each principle. Some of the examples I describe could have
been discussed under multiple (or all five) principles. This underscores how inter-
related these concepts are.

I organize the FAO’s principles into two groups. Efficiency and conservation deal
with practical agricultural strategies. In terms of archaeology, these principles are all
about the materials, technologies, and infrastructure that past societies used to farm.
These first two principles assemble a toolkit: the stuff and strategies used in sustain-
able agriculture.

The remaining principles of sustainable agriculture—rural livelihoods, resilience,
and governance—deal with holistic considerations of how those agricultural toolkits
play out in the messy context of social and environmental change. Archaeology is at
its best here, and I introduce what I consider to be some of the leading research pro-
grams related to these principles. I begin with efficiency.

Efficiency

“Improving efficiency in the use of resources is crucial to sustainable agricul-
ture.” (FAO 2014a, p. 20)

The FAO’s first principle of sustainable agriculture is about doing more with less.
How can farmers maximize agricultural products while minimizing impacts on natu-
ral resources? The process of manipulating inputs to increase agricultural efficiency
is often called intensification (e.g., Boserup 1965; Tilman et al. 2011).
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Intensification frequently relies on physical infrastructure. For this reason, it often
leaves traces that are recognizable to archaeologists. Archaeologists have docu-
mented ancient agricultural intensification around the world (e.g., Kirch 1994; Smith
and Price 1994; Stone 1994; Thurston and Fisher 2007). Thinking more specifi-
cally about how the archaeological study of intensification informs our understand-
ing of past agricultural sustainability, we can home in on major strategies used by
past farming societies to use resources efficiently. These include water management
(both in dryland and tropical settings), raised-field farming, and infield agriculture.
Although archaeologists have studied these techniques and technologies for some
time, our ability to analyze their sustainability is a more recent development. Most
of the coverage I provide here is sweeping (intensification has been documented
archaeologically all over the world), but I draw attention to examples of archaeol-
ogy’s ability to show how “inherently sustainable” strategies can and do fail.

Even with just this first principle of efficiency, we begin to see some of the com-
plications that arise when we try to pin down what sustainable agriculture is and is
not. Efficiency has its costs, and the way we understand those costs depends greatly
on where and how value is placed (Hegmon 2017; Nelson et al. 2010). This in itself
is a subject that merits greater attention and should be kept in mind while consider-
ing the archaeology of intensive agriculture.

Dryland Water Management

For past people living in arid environments, efficient water management made agri-
culture possible, and agriculture made aggregated settlements possible. There is a
wide range of strategies that allowed past farmers to conserve moisture (e.g., Fish
et al. 1985; Stone and Downum 1999), but the technique that has received the most
attention from archaeologists is irrigation. Irrigation was key to using water effi-
ciently in deserts. This technology developed independently among past farming
societies around the world and continues to be practiced today (FAO 2018). Irriga-
tion agriculture let farmers minimize water usage while prolonging the growing sea-
son and expanding the amount of arable land around rivers and oases (e.g., Adams
et al. 1974; Marcus and Stanish 2006).

Yet the sustainability of irrigation agriculture should not be automatically
assumed. While irrigation has been portrayed as a crux of early civilization (e.g.,
Wittfogel 1957), it also can be difficult to maintain for long periods of time. Farmers
who practiced irrigation agriculture had to deal with increased soil salinity, whether
they were in the Middle East or the southwestern United States (e.g., Benson 2010;
Benson et al. 2009; White et al. 2014). Living around irrigation canals also could
make people sick from the parasites that lived in canals (Paseka et al. 2018). At
the same time, archaeologists continue to find evidence that past farmers were able
to mitigate the potential drawbacks of irrigation using sophisticated ecological
knowledge (Altaweel and Watanabe 2012; Tankersley et al. 2016; Wills and Dor-
show 2012). Like other ostensibly sustainable practices, irrigation’s success or fail-
ure depends on a complex relationship of social and environmental factors (McCool
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et al. 2018; Nelson et al. 2006, 2012, 2016; Spielmann et al. 2016; Strawhacker
2013).

Archaeologists and others recognize that some ancient water management tech-
niques are inherently more sustainable than some practiced now. Qanats or chain
wells, the underground irrigation canals that developed in ancient Iran, are remark-
ably renewable systems of desert water management that have been targeted for
revival by modern advocates of sustainable irrigation agriculture (e.g., Manuel et al.
2018). Overall, ancient people’s dryland water management techniques are among
the most popular candidates for repurposing in modern agricultural contexts (e.g.,
Holt 2017; Mays 2017).

Tropical Water Management

Farming in the tropics came with its own set of challenges for water management.
Extreme seasonality meant that water was scarce for part of the year and abundant—
sometimes devastatingly abundant—during the rainy months. Ancient tropical farm-
ers learned to mitigate these extremes through systems of drains, canals, and reser-
voirs (e.g., Lucero and Fash 2006).

Some tropical civilizations became so skilled in hydraulic engineering that they
were able to support sprawling urban settlements. Two of the best-documented civ-
ilizations are the Classic (AD 250-900) Maya of Mesoamerica and the medieval
(AD 800-1500) Khmer of Angkor in modern Cambodia. Evidence suggests that cit-
ies in both civilizations were fed through infield or urban agriculture. They managed
this by combining diverse water storage techniques, ranging from state-sponsored
hydraulic infrastructure to drains, canals, and constructed reservoirs managed by
households (e.g., Chase 2016; Evans et al. 2013; Fletcher et al. 2008; Lucero 2002,
2006, 2018; Lucero et al. 2015; Scarborough and Isaac 1993; Scarborough et al.
1995, 2012b; Stark et al. 2015). These hydraulic systems were integrated directly
into urban settlements and incorporated measures to maintain water quality and
recycle graywater to agricultural fields. Yet ultimately, the sustainability of water
management strategies in the tropics depended on a complex set of human and envi-
ronmental relationships.

Raised-Field Farming

Raised fields allowed ancient farmers to cultivate wet and waterlogged areas they
otherwise could not have farmed. Raised fields were constructed in wetlands by
mounding up soil into beds above the water level and then planting on them. Canals
separated the beds and allowed for easy watering. Raised fields conserved ther-
mal energy, facilitated drainage, and possibly allowed multiple harvests per year
by extending the growing season (Darch 1983; Kolata and Ortloff 1989). Farmers
also could spread the organic matter (muck) that accumulated in the canals onto the
beds to enhance soil fertility (Biesboer et al. 1999; Binford et al. 1996; Carney et al.
1993, 1996; Kolata 1991). Additionally, the canals of raised-field farming systems
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may have offered opportunities for fish farming (Thompson 1974; but see Puleston
1977).

Raised-field farming was one of the first ancient agricultural strategies to be
studied in a sustainability framework. Though ancient raised-field farming systems
are found throughout the world (e.g., Gallagher et al. 1985; Golson et al. 2017,
Groenman-van Waateringe and van Geel 2017), archaeological study of raised fields
has been especially productive in Mesoamerica and South America (e.g., Armil-
las 1971; Erickson 2008; Kolata 1986, 1991; Nichols and Frederick 1993; Parsons
1991; Sanders et al. 1979).

As archaeological investigations of land-use practices employ new and interdis-
ciplinary methodologies, we are learning that raised-field agriculture is much more
diverse than previously assumed. Some of the best insights about this diversity are
emerging from research in the Amazon Basin. There, for example, ancient Amazo-
nian farmers may have used raised fields as a short-term strategy for dealing with
the risks of intense flooding, rather than for continuous cultivation as had been
assumed (Lombardo et al. 2011; Rodrigues et al. 2015, 2018; but see also Rodri-
gues et al. 2017). Even within a single Amazonian raised-field system, agricultural
strategies could shift over time (Whitney et al. 2014). The emerging picture of Ama-
zonian raised-field agriculture is best characterized by great temporal and regional
diversity, a patchwork in which people had different levels of direct involvement and
engineering (McKey et al. 2010; Rostain 2016). We can expect to learn much more
about the sustainability of Amazonian raised-field agriculture, and raised-field agri-
culture in general, as this research continues.

Infield Agriculture

Infield agriculture refers to intensively cultivated plots of land situated near the
homes of farmers (and/or gardeners). Along with more traditional infield agriculture
(see Netting 1993), we can expand this category to include homegardens (also called
dooryard gardens, houselot gardens, kitchen gardens, and solares) (Killion 1992;
Wilken 1987). Infield agriculture lets farmers use space efficiently, since infield
agriculture is characterized by highly productive polycultural arrangements of plants
and animals in relatively small spaces. By situating the agricultural holding near
the residence, infield strategies have the added advantage of convenience. Weeding,
watering, pruning, and the other constant tasks of intensification can be practiced
more frequently and with less effort in an infield simply because there is little to no
“commute” required to get there. Infield agriculture allows farmers to use both their
space and their time more efficiently (Gleason and Miller 1994; Netting 1993; Stone
et al. 1990).

In the tropics, we are finding that ancient cities may have relied on infield
agriculture to feed their urban residents. Under the right conditions, this
arrangement could sustain urban populations for centuries. Cities like the medi-
eval Khmer capital of Angkor in Cambodia (Fletcher 2009, 2012), the Sinha-
lese capital of Anuradhapura in Sri Lanka (fourth century BC to 11th century
AD) (Coningham et al. 2007), and many Classic period Maya cities of southern
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Mesoamerica (Chase and Chase 1998; Fisher 2014; Isendahl 2012; Isendahl and
Smith 2013; Lemonnier and Vannieére 2013; Masson and Peraza Lope 2014)
appear to have managed this by following a similar urban layout: their settle-
ments are sprawling, with open spaces preserved between and around houses
(see Lucero et al. 2015 for comparative analysis of these low-density cities).
Targeted research in those seemingly empty open spaces has revealed that they
were often intensively cultivated (Manzanilla and Barba 1990; Robin 2002,
2006). These findings have prompted many archaeologists to call these settle-
ments “garden cities,” “low-density cities,” and “agro-urban.” As urban agricul-
ture is increasingly recognized as a key strategy for sustainability and food sov-
ereignty initiatives today (e.g., Colasanti et al. 2012; Lovell 2010), the research
on ancient urban agriculture stands to contribute to this discussion.

Conservation

“Sustainability requires direct action to conserve, protect, and enhance nat-
ural resources.” (FAO 2014a, p. 23)

According to the FAO’s guidelines, conservation is an intuitive and necessary
next step after efficiency. As an agricultural system is made more efficient, it
may at first alleviate strain on local ecosystems. But efficiency will also produce
greater agricultural yields, and, according to the FAO, greater yields incentiv-
ize the expansion of agricultural production. If agriculture expands unchecked
it will eventually deplete natural resources. So, for an agricultural system to be
sustainable it must combat resource depletion by actively conserving natural
resources (e.g., Hobbs et al. 2008; Pittelkow et al. 2015). It is important to reit-
erate that any conception of “sustainability” will value some elements at the cost
of others. The FAO, as any organization would, harbors presumptions of what
is worth conserving and what is not, and these values are not always clearly
defined. When we think about conservation, it is important that we do so from a
position of critical reflection, asking what is being conserved, at what cost, and
why?

To maintain high productivity while simultaneously enhancing natural
resources, the FAO recommends a suite of strategies, together called “conserva-
tion agriculture” (FAO 2014a; Knowler and Bradshaw 2007; Palm et al. 2014).
The modern strategies of conservation agriculture draw on traditional farming
practices (FAO 2018; Sanz et al. 2017). Archaeologists have shown that many
of these strategies trace their origins far back into the past. Here I examine three
kinds of conservation agriculture with ancient roots: terrace farming, slash-fire
farming, and agriculture that emulates nature. As in the previous section, my
coverage tends toward the sweeping, but I draw attention to examples that high-
light archaeology’s ability to demonstrate the historical contingency and out-
comes of conservation agriculture in the past.
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Terrace Farming

Terrace farming transforms naturally sloping terrain in hilly or mountainous regions
into narrow, graduated steps (terraces) that can be used for cultivation (FAO 2018;
Sanz et al. 2017). Terraces conserve soil health by preventing erosion. They promote
crop growth through the creation of microclimates and can be integrated with water
management networks.

Because terrace agriculture involves substantial landscape modifications, it is one
of the most archaeologically recognizable forms of ancient conservation agricul-
ture. Past terrace farming systems have been documented all over the world (e.g.,
Acabado 2009; Beach et al. 2018; Bayliss-Smith and Hviding 2015; Jiang et al.
2017; Krahtopoulou and Charles 2008; Londofio et al. 2017; Pérez Rodriguez 2006,
2016).

The ubiquity of terrace agriculture defies any hard and fast rules about its rela-
tionship with overall sustainability. One consensus of this work as a whole suggests
that while terracing may seem to be an inherently sustainable form of agriculture,
the variable longevity and outcomes of the ancient world’s terrace systems show that
in practice, the story is rarely (if ever) that simple.

A good example of this complexity comes from east African terraced landscapes.
Geoarchaeology of agricultural terraces at Konso, Ethiopia (which perhaps date as
early as the 16th century AD and continued into the 20th century) (Ferro-Vazquez
et al. 2017), and Engaruka, Tanzania (15th—18th centuries AD) (Lang and Stump
2017), investigated how these terraced landscapes formed over time. While we typi-
cally assume that terraces counteract soil erosion, the geoarchaeology showed that
these terraces actually depended on large-scale soil erosion (compare to similar
systems in the Mixteca Alta, Oaxaca, e.g., Leigh et al. 2013; Pérez Rodriguez and
Anderson 2013). In Konso and Engaruka, terraces captured soil that had already
eroded from upslope areas. They localized this soil into farmable “traps” next to
rivers, where they could be easily irrigated. Thus, even while the terraced field sys-
tems of Konso and Engaruka could be considered sustainable on their own, in the
larger context of the local environment they capitalized on soil erosion that occurred
elsewhere. Examples like these caution us to remember that even accepted forms of
conservation agriculture can have detrimental impacts on local environment when
considered at certain scales.

Slash-Fire Farming

Slash-fire farming is a kind of extensive agriculture practiced in tropical forest envi-
ronments. Sometimes it is called swidden, slash-and-burn, or milpa, but by any
name it involves cycles of burning, planting, and fallowing parcels of farmland (e.g.,
Kleinman et al. 1995). After selecting a parcel of land, farmers chop vegetation, let
it dry, and then burn it. Because the burned organic matter enriches the soil, the par-
cel will be able to support one or two years of cultivation. By the third year, the soil
will be exhausted, and the parcel will have to “rest” or lay fallow for several years.
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In the meantime, farmers must move on to another parcel. Because farmers have to
move their fields around every few years, slash-fire farming is considered shifting
cultivation.

We know slash-fire farming was practiced in the past, but figuring out how
closely it resembles today’s slash-fire farming has been a cause for debate among
archaeologists. In the Maya area, farmers were making milpa (as slash-fire farming
is known there) at the time of Spanish contact (Roys 1972), and many Maya farm-
ers continue to make milpa today (Nigh and Diemont 2013; Schmook et al. 2013).
But archaeologists initially dismissed milpa as incapable of supporting prehispanic
Classic period Maya civilization. This was largely because archaeologists were
extrapolating data from short-term studies of 20th-century milpa agriculture, which
overlooked both the legacy effects of colonial violence as well as the multigener-
ational rhythms of forest management followed in the past (Ford and Nigh 2009,
2015; Hammond 1978). Maya archaeologists now tend to recognize milpa as one of
a “mosaic” of diverse subsistence practices (Fedick 1996; Flannery 1982; Harrison
and Turner 1978; Turner and Harrison 1983). As to whether or not these practices
were sustainable, evidence is emerging from historical-ecological approaches to
suggest that the Maya milpa could have been sustainable when pursued at a mul-
tigenerational scale and when complemented by other coeval practices (Ford and
Nigh 2015; Wells 2015).

One of the most exciting topics in ancient conservation agriculture has been the
role of terra preta in the Amazon Basin. Terra preta, or Amazonian dark earth, is an
ancient anthropogenic soil, produced by a kind of slash-fire agriculture and found
in patches throughout the Amazon Basin. Through its mixture of burned material,
human and animal waste, shell, bone, and other refuse, terra preta is an incredibly
fertile soil, especially for the region (Bush et al. 2015; Kern et al. 2017). Exactly
how terra preta was made is still not entirely known. However, it seems that char-
ring, as opposed to outright burning, is key to its high fertility (Glaser 2007; Kern
et al. 2017). Patches of terra preta are almost always associated with prehispanic set-
tlements. Some archaeologists think that these patches supported large-scale farm-
ing and agroforestry in the past, challenging previous assumptions of the Amazon
as a pristine wilderness (Bush et al. 2016; Erickson 2008; Heckenberger et al. 2003,
2008; McKey et al. 2010). While this idea continues to stir debate, many archaeolo-
gists and environmental activists would agree that terra preta and ‘“slash-and-char”
have potential applications in modern conservation agriculture (e.g., Factura et al.
2010). This idea is worth continued attention, but it is important to approach modern
applications of ancient farming techniques carefully. I return to this idea later on.

Emulating Nature

Many of the practices of conservation agriculture mimic the arrangements and pro-
cesses of nature. This idea of emulating nature is inherent in many agricultural strat-
egies, but two that do it particularly well are agropastoralism and agroforestry. The
sustainability of these strategies is based on their ability to achieve and maintain
high biodiversity (FAO 2018; Sanz et al. 2017).
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Agropastoralism is mixed agriculture that integrates crops and livestock. As a
practice it has been identified and studied archaeologically around the world, par-
ticularly through the analysis of preserved plant and animal remains (e.g., Alexan-
der and Hern4ndez Alvarez 2018; Graffam 1992; Li et al. 2017; Zeder 1991, 2008).
Agropastoralism emulates the biodiversity of natural ecosystems by integrating
plants and animals. When managed with the goals of conservation agriculture in
mind, agropastoralism increases agricultural productivity while also preventing soil
erosion and improving land-use and resource efficiency. Today it is recognized as
a climate-change mitigation strategy (Sanz et al. 2017). Long-term archaeological
studies of agropastoral systems can provide important longitudinal data for under-
standing its resilience.

Agroforestry, another mixed strategy, integrates trees with crops (and sometimes
animals) within the same parcel. Agroforestry is a form of conservation because it
promotes soil health and water retention while reducing soil erosion and nutrient
loss (Sanz et al. 2017). In archaeology, landscape-based approaches and advances
in paleoethnobotany have helped recognize the remnants of ancient agroforestry
practices (e.g., Bush et al. 2015; Gallagher et al. 2016; Lentz et al. 2015; Stahl and
Pearsall 2012). Homegardens can be considered a form of agroforestry since they
often mimic the multitiered arrangements of forest ecosystems (e.g., De Clerck and
Negreros-Castillo 2000). Because gardens are typically located around people’s
houses, they are often easier to recognize archaeologically. The study of past garden-
ing practices is a robust subfield within archaeology and an important component
of archaeology’s potential contribution to sustainability (e.g., Farahani et al. 2017,
Fedick et al. 2008; Gleason and Miller 1994; Marcus 1982; Pyburn 1998; Scarry
and Scarry 2005; Sheets 2000).

Rural Livelihoods

“Agriculture that fails to protect and improve rural livelihoods, equity, and
social well-being is unsustainable.” (FAO 2014a, p. 26)

Efficiency and conservation provide the toolkit of sustainable agriculture. But
how do those tools actually play out in the messiness of human decision making,
politics, economics, and cultural and environmental change? This is where archae-
ology’s potential contributions to sustainable agriculture really become apparent,
starting with rural livelihoods. Through consideration of rural well-being over time,
archaeology can emphasize the historical contingency of agricultural sustainability.
Archaeological approaches can highlight how assumptions about sustainability are
entangled with environmental justice issues.

The FAO’s principle of rural livelihoods asserts that if farming communities do
not benefit from an agricultural system, their agriculture will not be sustainable
(FAO 2014a, 2017; FAO et al. 2017); rural communities have to be able to access
resources and economic opportunities, participate in markets, and stay involved in
decision making. The importance of decision making is particularly crucial in mat-
ters of land tenure (FAO 2012, 2014a). Land tenure insecurity incentivizes transient
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(i.e., unsustainable) land-use practices, while also jeopardizing the well-being of
rural communities.

Archaeological study of rural livelihoods draws from the approaches of house-
hold and community archaeology (e.g., Allison 1999; Wilk and Ashmore 1988).
Combining household archaeology with investigations of land-use practices and
foodways reveals how rural communities fit into larger dynamics of agricultural sus-
tainability. Here I present two leading examples of this kind of research, first at Chan
in Belize and then in the Banda region of Ghana. Another way that archaeology
intersects with rural livelihoods is in the application of past farming strategies in
modern contexts (see Davies 2012; Stump 2010, 2013). While exciting, this applied
component carries certain risks. To explore the complicated business of marshaling
the past to improve rural life in the present, I look at how ancient raised-field reha-
bilitation projects played out in South America in the late 20th century.

Social and Environmental Sustainability at Chan, Belize

The archaeological site of Chan, Belize, was home to a rural community of Maya
farmers for 2000 years (800 BC—-AD 1200). While Chan’s larger and more powerful
neighbors rose and fell, this small agricultural village thrived (Robin 2012, 2013).
The seemingly mundane daily practices of everyday life at Chan were the keys to its
social and environmental sustainability.

Chan’s farmers managed a complex system of conservation agriculture that cou-
pled some 1223 terraces with limited irrigation and drainage infrastructure (Robin
2013; Wyatt 2008, 2012, 2014). By keeping the terraces watered and adding house-
hold ash and food waste, Chan’s farmers were likely able to keep them in near
constant production. Farming households lived directly among the terraces they
cultivated and seem to have cooperated together to build, maintain, and farm this
landscape. The layout of Chan’s terraces suggests organic, accretional growth over
time: they are a material expression of the generational transfer of ecological knowl-
edge and deep familiarity with local environment. People at Chan reaffirmed their
household and community relationships with the local environment through ritual
practices (Blackmore 2012; Robin 2002, 2006; Robin et al. 2012a).

The Chan community also practiced sustainable agroforestry. Analysis of wood
ash and other preserved botanical remains shows that people at Chan had access
to mature stands of fruit and preferred hardwood trees throughout 20 centuries of
occupation (Lentz et al. 2012). Elsewhere in the Maya area, exploitation of forest
resources resulted in the disappearance of desirable woods (Lentz and Hockaday
2009). That this never happened in Chan’s long history is a testament to the com-
munity’s long-term stewardship of its forest resources.

By several measures, people at Chan enjoyed a fairly high quality of life (Robin
et al. 2014). They flourished while other centers faltered by relying on a deep history
of flexible innovations and multigenerational transmission of ecological, ritual, agri-
cultural, and social knowledge (Robin 2016). Chan’s community leaders appear to
have actively worked to create an inclusive political rhetoric, rather than emphasize
social differences (Robin et al. 2012a, b, 2014). Research at Chan makes a strong
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case for the power of coupling local knowledge with inclusive, cooperative manage-
ment strategies for long-term sustainable agriculture with direct benefits for rural
communities.

Food Security and Colonialism in Banda, Ghana

For people anywhere and in any era, food security is a fundamental part of liveli-
hood. The UN defines food security as existing “when all people, at all times, have
physical and economic access to sufficient, safe and nutritious food that meets their
dietary needs and food preferences for an active and healthy life” (FAO 1997).
Today, Africa has the highest food insecurity in the world (FAO et al. 2017). Main-
stream narratives have portrayed African famines and food shortages as apolitical,
ahistorical phenomena. Blame is cast on environmental factors (e.g., Watts 2012).
Archaeology in the Banda region of Ghana is helping correct this narrative by pro-
viding an “alternative archive” of food security in Africa (Logan 2016a). Through
archaeological and archaeobotanical approaches, research at Banda is showing how
Africa’s current food insecurity is a direct result of the structural violence of Euro-
pean colonialism (Logan 2012, 2016a, b; Logan and Cruz 2014).

Centuries ago in the Banda region, people made it through the worst drought in
the past millennium without any noticeable effects on food security. Importantly,
this was before British colonialism had made substantial inroads. During the years
of this severe drought (the Kuulo phase, AD 1450-1650), Banda people maintained
complex exchange networks (Stahl 2001, 2007; Stahl and Logan 2014; Stahl et al.
2008). They continued to cultivate preferred indigenous grains, like pearl millet
(Logan 20164, b). Even though New World crops like maize and cassava had been
introduced by this time, and even though today those crops are grown as a stop-
gap measure to deal with economic and environmental stress, Banda people did not
grow them during the Kuulo drought (Logan 2016a, b; McCann 2005; Stahl 1999,
2001). That people in Banda stuck with their preferred crops shows that they pos-
sessed the social organization and ecological knowledge to manage resilient agricul-
tural systems, even when facing extreme environmental stress.

All of this changed in the mid- to late-19th century. The violence and political
instability inflicted by British colonialism devastated Banda’s systems of rural land
tenure (Stahl 1999). With the threat of upheaval constantly looming, Banda farm-
ers had to start relying on fast-growing New World crops. Their reliance on these
less culturally preferred foods was further amplified by the colonial imposition of a
cash economy (Logan and Cruz 2014; Stahl 2001). For the first time, certain kinds
of wild weedy plants show up in the archaeobotanical record, indicating that people
were forced to resort to wild foods they would not have eaten previously (Logan
2016a, b). This narrative of upheaval and desperation runs counter to those that
would have us believe that British colonialism was a savior for rural African popula-
tions (e.g., Thurow 2013). The Banda research shows how archaeology can docu-
ment the ways structural violence devastates agricultural sustainability and liveli-
hoods in rural communities.
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Raised-Field Rehabilitation Projects in South America

A third example of archaeology and rural livelihoods deals with the practice of “res-
urrecting” ancient agricultural strategies as a means of improving the livelihoods of
modern rural communities, particularly in the Global South (e.g., Burstein 2012;
Eulich 2018). The first real example of this practice was the movement to rehabili-
tate ancient raised-field agriculture in the late 20th century.

The remnants of prehispanic raised fields are found throughout South America.
Archaeologists over the past several decades have been keen to study the many
raised fields around the marshy edges of Lake Titicaca (e.g., Erickson 1994, 1998;
Smith et al. 1968). These raised fields provided the agricultural surpluses needed to
support the powerful, expansionist Tiwanaku empire (AD 300-1150) (Janusek and
Kolata 2004; Stanish 1994, 2003). Raised fields have yielded insights into ancient
agriculture. But in the late 20th century, they also were at the center of a multimil-
lion dollar campaign to aid indigenous communities across South America, a cam-
paign that, many would say, failed. How did this happen?

Archaeologists working in highland and lowland South America in the 1980s
wanted to know more about how raised fields could have bolstered ancient agri-
culture, and a few archaeologists began building and planting their own (Erickson
1988a; Kolata 1991). The initial results were shocking. The experimental fields pro-
duced bumper crops of potatoes, with harvests that could nearly quadruple the yields
of nearby dryland fields (Erickson 1985; Kolata 1991). Raised fields seemed capa-
ble of producing two crops in a single growing season, with no need for fallowing
(Erickson 1993; Erickson and Candler 1989). These results surely had implications
for ancient agriculture, since the apparent hyperproductivity of raised fields offered
an explanation of how Tiwanaku could have supported its empire (Erickson 1982,
1988a; Janusek and Kolata 2004; Kolata 1986, 1991; Kolata and Ortloff 1996a, b).
The high-yielding experimental fields seemed to hold promise for modern agricul-
ture (Erickson 1988b, 1992), too, and they soon attracted the attention of nonarchae-
ologists. Could these seemingly miraculous raised fields hold the solution for ending
world hunger?

The newly formed international aid community certainly thought so. Millions of
dollars were channeled into the resurrection of raised-field agriculture in Peru and
Bolivia over the next dozen years (Bandy 2005; Swartley 2000, 2002). The enthu-
siasm surrounding raised-field rehabilitation projects—an enthusiasm almost exclu-
sively held by foreigners, not by the indigenous South American farmers who were
actually supposed to farm these fields—was very much part of the 1980s—-1990s
zeitgeist of international relief and environmentalism (Swartley 2000, 2002). Yet
despite NGOs’ efforts to coax indigenous farming families to embrace raised fields,
almost all of the rehabilitation projects had been abandoned by the mid 1990s. The
reasons given to explain the projects’ failure range from misunderstanding raised-
field ecology, to misunderstanding indigenous farmers’ worldviews.

Decades later, though the hype of rehabilitation projects has cooled, archaeolo-
gists continue to advance our understanding of prehispanic South American raised-
field agriculture (Bruno 2014; Lombardo et al. 2011, 2013; Rodrigues et al. 2015,
2017, 2018; Whitney et al. 2014). We are learning that at least in the Titicaca case,
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raised fields may not necessarily have been a boon to rural populations. Rather, the
advantages of raised-field farming may have been restricted to the political economy
and primarily enjoyed by Tiwanaku elites (Bandy 2005; Janusek and Kolata 2004).
It is perhaps ironic that the 20th-century attempts to rehabilitate these fields in the
name of humanitarianism in fact echoed the same social inequalities of Tiwanaku,
neglecting the actual concerns of rural communities in the pursuit of political goals.
While there is still talk of reviving South American-raised fields (e.g., Renard et al.
2012), such applications have to be treated with caution. Though campaigns to rein-
troduce ancient farming techniques into modern contexts are exciting, they carry
with them a burden of risks, not least among them the perpetuation of neocolonial
relationships. I included this particular case not so much to illustrate a conceptual
contribution, but rather to highlight some of the possible pitfalls archaeologists face
when we try to translate conceptual contributions into action. I return to this idea at
the end of the paper.

Resilience

“Enhanced resilience of people, communities, and ecosystems is key to sus-
tainable agriculture.” (FAO 2014a, p. 28)

The FAQ'’s fourth principle of sustainable agriculture acknowledges that change
is unavoidable. When change comes, how will a food system respond? How will it
mitigate stress, internal and external? How will it bounce back from crisis? Change
and its inevitability are the reason that sustainable agriculture must be resilient
(FAO 2014a, 2017). Resilience is the “ability of a system and its component parts to
anticipate, absorb, accommodate or recover from the effects of a hazardous event in
a timely and efficient manner, by ensuring the preservation, restoration, or improve-
ment of its essential basic structures and functions” (IPCC 2012, p. 5; see also Folke
2006; Holling 1973, 1986; Walker and Salt 2006; Walker et al. 2004).

Many archaeologists have applied resilience thinking in their own studies of how
socioecological systems resist, absorb, and bounce back from change (e.g., Bradt-
moller et al. 2017; Cooper and Sheets 2012; Fisher and Feinman 2009; Redman
1999, 2005; Redman and Kinzig 2003). In particular, archaeologists studying major
social and political transformations—events commonly referred to as collapses—
have used resilience approaches effectively to help untangle the many causes and
effects that underlie such events (e.g., Faulseit 2016; McAnany and Yoffee 2010;
Middleton 2012, 2017; Tainter 1988). Other core concepts like climate change and
the Anthropocene have been at the forefront of anthropological archaeological appli-
cations of resilience thinking (e.g., Crumley 2015; Kennett et al. 2012; Lucero et al.
2011).

Archaeology stands to make a meaningful contribution to the resilience aspect of
sustainable agriculture because it examines “completed cycles” of systems change
(Spielmann et al. 2016), or what I call “outcomes.” Examination of those outcomes
quickly reveals that an agricultural system’s resilience is not a simple equation. The
political and social dynamics—what we might call interpersonal dynamics—are
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critical. Agricultural systems are inextricably embedded in these interpersonal
dynamics. So when we explore the resilience and sustainability of agricultural sys-
tems, we must also contend with the resilience and sustainability of everyday prac-
tice and lifeways as well as of households, communities, polities, states, and all the
rest of the “social units” with which we are accustomed to working. I address these
interpersonal dimensions of resilience in varying degrees for the Classic period
Maya collapse, the downfall of Greenland’s Norse colonies, and the variable trajec-
tories of Ancestral Puebloan groups in the southwestern United States, but this is
an area that calls for greater attention moving forward. As with the other principles
outlined by the FAO, it is critical that we continue to ask ourselves, what is being
sustained, why, and at what cost?

The overarching theme across these three very different cases of resilience is that
flexibility is key to surviving change. Even with that shared through line, the ways
in which resilience is treated in archaeological discourse vary widely. This must be
kept in mind when we think about how archaeology will contribute to this particular
dimension of agricultural sustainability.

Agriculture and the Classic Maya Collapse

When Classic period Maya political structures collapsed around AD 900, the civi-
lization experienced a series of transformations that affected many dimensions of
everyday life. Even while the “Maya collapse” is sometimes glossed as a single
monolithic event, it actually involved multiple waves of change, occurring at differ-
ent times and at different rhythms in different parts of the Maya area (Aimers 2007;
Douglas et al. 2015; Dunning et al. 2012; Haug et al. 2003; Hoggarth et al. 2017;
Iannone 2014; Marcus 1992, 1998; Masson 2012; Webster 2002). No single expla-
nation can account for this large-scale transformation.

With that said, the Classic Maya collapse was likely linked to agriculture and
state-level management of labor and land. In the centuries before the collapse, many
Maya cities situated their agriculture directly into urban settlements (e.g., Arnauld
2008; Barthel and Isendahl 2013; Chase and Chase 1998). This pattern seems to
have been abandoned with the collapse of Classic period political institutions. Farm-
ers who formerly lived in cities dispersed to farm, as rural farmers had been doing
all along (Culbert 1973; Harrison and Turner 1978; Turner and Sabloff 2012). This
exodus, and the complexities of how agricultural decision making factored into the
collapse, have been studied through the framework of resilience thinking.

The emerging picture suggests that while Classic Maya kingship fell apart, small-
scale Maya farmers managed to carry on. Small-scale Maya farming households
continued to practice terrace agriculture, agroforestry, and wetland cultivation while
powerful urban centers—sometimes practicing the same agricultural strategies, just
on a larger scale—fell apart and were abandoned (Beach et al. 2009; Chase and
Chase 2014; Chase et al. 2011; Ford and Nigh 2015; Kunen 2004; Lentz and Hocka-
day 2009; Lentz et al. 2012, in press; Luzzadder-Beach and Beach 2009; Luzzad-
der-Beach et al. 2012). Growing attention to households, communities, and smaller-
scale settlements is showing us that Maya farmers were remarkably resilient in their
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agriculture and water management practices, even as political institutions crumbled
around them (Tannone et al. 2014; Robin 2012, 2013; Smyth et al. 2017).

Agropastoralism and Wild Resource Exploitation in the Norse North Atlantic

The abandonment of Greenland’s Norse colonies exemplifies the role of resilience in
food systems. Norse seafarers from Scandinavia began to colonize the North Atlan-
tic in the ninth to 10th centuries AD (Arge et al. 2005; Arneborg 2008; McGovern
et al. 2007). By the 15th century, Greenland’s Norse colonies had been abandoned,
even while the other North Atlantic colonies in Iceland and the Faroe Islands per-
sisted. Research on the Greenland colony failure demonstrates how the complex
relationships between human decision making and climate change affect resilience,
often in completely unanticipated ways (Dugmore et al. 2012; Hartman et al. 2017,
Nelson et al. 2016).

Norse Greenlanders mixed the agropastoralism of their native Scandinavia with
the exploitation of wild resources (Madsen 2014; Mainland and Halstead 2005; Ross
and Zutter 2007; Smiarowski et al. 2017). Livestock were paramount in the Scandi-
navian subsistence system, and so it was animals’ needs that drove initial decisions
about where to settle and what to grow. Farmers scattered their homes to ensure
access to summer pasture, and they labored over infield plots to grow fodder to keep
their animals alive through the winter.

Yet even slight variations in year-to-year rainfall could devastate the colonists’
herds. Agropastoralism was almost always precarious in Greenland (Church et al.
2005; Fredskild and Humle 1991; Trigg et al. 2009). Even in good years, colonists
had to supplement agriculture with marine resources (Dugmore et al. 2012), and in
bad years, small-scale farmers would be hit so hard that they had to become tenants
of magnate farmers (Arneborg 2012; McGovern et al. 2006; Zori et al. 2013).

Over time, Norse Greenlanders developed strategies to cope with the continued
environmental stress on their herds and farms. They buffered against the yearly
anxiety of interannual climate fluctuations by drawing on traditional ecologi-
cal knowledge: they increased hunting of wild marine seals (Dugmore et al. 2012;
Nelson et al. 2016). Yet seal hunting, which had once been more of a fallback or
supplement, became more and more central to the Norse Greenlanders’ subsistence
(Arneborg et al. 2012; Smiarowski et al. 2017).

At first, the increase in seal hunting was a successful short-term adaptation to
interannual climate variations. But the Norse Greenlanders had no way of know-
ing that larger-scale climate cycles were converging. Their newfound reliance on
wild marine resources was not viable amid rising sea levels, increasing sea ice, and
shortened summers (Ogilvie et al. 2009). These environmental changes, along with
changes in the larger geopolitical system, ultimately resulted in the extreme vulner-
ability and eventual failure of the Greenland colonies (Dugmore et al. 2007, 2012;
Hartman et al. 2017). The decision to shift efforts from agropastoralism to seal hunt-
ing was a short-term solution that unexpectedly left the food system vulnerable to
larger-scale climatic change.
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Ancestral Puebloan Irrigation Agriculture

In the southwestern United States, Ancestral Puebloan societies learned to coax har-
vests from the deserts by using irrigation, along with other kinds of drylands water
management (Haynes 2010; Herhahn and Hill 1998; Homburg and Sandor 2011;
Huckleberry and Billman 1998; McCool et al. 2018; Minnis 1985; Sandor and
Homburg 2017). Irrigation agriculture mitigated rainfall variability and extended the
growing season. It provided the food security needed for people to aggregate into
large communities. But irrigation agriculture came with its own set of risks (Nelson
et al. 2012, 2014, 2016). Floods could devastate entire communities just by over-
whelming canal infrastructure. Dependence on irrigation could put strain on local
resources as communities became entrenched over generations. Irrigated landscapes
could be so irresistible as to attract populations so large they could outstrip the car-
rying capacity of the local environment.

Despite these shared risks, the trajectories of Ancestral Puebloan groups that
practiced irrigation agriculture show remarkable diversity (Hegmon et al. 2008;
Kohler et al. 2012; Nelson et al. 2012, 2016; Spielmann et al. 2016). This diversity
speaks to the resilience of each group’s particular social and political management
of irrigation agriculture.

When Ancestral Puebloan societies took a more flexible approach to irrigation
agriculture, they tended to be much better at bouncing back from extreme floods and
droughts. In the Zuni (AD 850-1540) area, for instance, people invested heavily in
irrigation, but for centuries their hydraulic infrastructure was decentralized, small-
scale, and could be adjusted to deal with short-term changes (Kintigh 1985, 1996;
Kintigh et al. 2004; Nelson et al. 2012). People in the Mimbres (AD 650-1450)
area practiced irrigation agriculture but also were ready to walk away from it if nec-
essary. Faced with extreme climate events, Mimbres people left their villages and
dispersed to live in temporary field houses until conditions improved (Anderies and
Hegmon 2011; Hegmon et al. 2000, 2008; Nelson 1999; Nelson et al. 2006). Being
flexible enabled Zuni and Mimbres communities to make it through climatic stresses
relatively unscathed, at least for a few centuries.

But when their commitment to irrigation was more rigid, Ancestral Puebloan
groups did not fare as well. The Hohokam (AD 700-1450) developed a complex
network of irrigated agriculture that supported aggregated populations for over
a millennium. Yet at the end of the 14th century, extreme droughts and flooding
devastated irrigation infrastructure (Abbott 2003; Doelle and Wallace 1991; Nelson
et al. 2012; Purdue and Berger 2015). Hohokam people were so entrenched in this
particular landscape that many remained through these disasters, suffering declining
health until eventually political and community institutions collapsed (Hegmon et al.
2008; Ingram 2010; Nelson et al. 2012). In the Mesa Verde region, irrigated popu-
lation centers were rife with social inequality and conflict. Given this strife, when
severe climate events damaged irrigation infrastructure, it may have been an easy
choice for many Mesa Verde people to leave their settlements for good (Kuckelman
et al. 2002; Schwindt et al. 2016; Varien et al. 2007). Irrigation, with all the wonders
it could do at first, could also be a rigidity trap that held people down while their
livelihoods deteriorated around them (Hegmon et al. 2008; Nelson et al. 2012).
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Governance

“Sustainable food and agriculture requires responsible and effective govern-
ance mechanisms.” (FAO 2014a, p. 30)

The FAO'’s fifth principle of sustainable agriculture recognizes that food sys-
tems are implicated inherently in political structures. For agriculture to be sus-
tainable, it requires “good governance’: political leaders have to embrace social
justice, recognize and defend people’s rights to land and resources, and offer ave-
nues for people to participate in management and decision making (FAO 2012,
2014a). They do so from a perspective of long-term care and protection of natu-
ral resources (IFAD 1999). In good governance, political leaders work and learn
alongside people to get them to comply with agricultural goals and, as a result,
are recognized as legitimate by all levels of society.

Putting aside any skepticism about whether governance this “good” is actu-
ally attainable, this dimension of agricultural sustainability can be examined in
the archaeological record. As with resilience, our understanding of the interper-
sonal dynamics of governance—and how historical changes in those interper-
sonal dynamics led to different agricultural outcomes—stands to be enhanced
by archaeological perspectives. So far much of the archaeological work done on
political and interpersonal dimensions of agricultural sustainability has focused
on mismanagement and collapse. Moving forward it will be equally important
that we draw out the governing practices and interpersonal relationships through
which agricultural systems were made more sustainable. In thinking about the
role of governance in past agriculture, I draw from research on Aztec era Central
Mexico, medieval Cambodia, and Roman period Anatolia.

Chinampa Farming at Xaltocan, Mexico

There is no ecological reason that chinampas—the raised-field farming that
developed in Central Mexico—should fail. Theoretically speaking, they boost
agricultural yields while remaining conservation oriented and self-sustaining
(Frederick 2007; Gémez Pompa and Jiménez Osornio 1989; Merlin-Uribe et al.
2013; Parsons 1976, 1991). The widespread abandonment of chinampas around
Central Mexico’s Lake Xaltocan, a process catalyzed by the imposition of Aztec
rule, exemplifies how politics can undermine otherwise highly productive and
sustainable agricultural systems.

From AD 900 to 1350, farmers living around saline Lake Xaltocan trans-
formed its marshy edges into chinampas. These chinampas, along with other sub-
sistence practices, supported the development of an independent and prosperous
city-state at Xaltocan (Brumfiel 2005; De Lucia 2013; De Lucia and Overholtzer
2014; Millhauser et al. 2011; Morehart 2012a, b, 20164, b, in press; Morehart and
Frederick 2014; Nichols 1987; Nichols et al. 2002). Under the local rule of Xalto-
can, the chinampas were sustainable and highly productive.
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But Xaltocan was conquered during one of the Aztec empire’s expansionist
campaigns at the end of the 14th century. Under the control of foreign invad-
ers, Lake Xaltocan’s hydraulic infrastructure was reconfigured, which served the
Aztecs’ larger vision for the lake system but damaged local chinampa agriculture
(Morehart 2011, 2012a; Morehart and Frederick 2014). Xaltocan farmers who
had usually given their attention to chinampas now had to deal with filling Aztec
tribute demands (Brumfiel 1980, 2005; Morehart 2012a; Parsons et al. 2008). The
damage to the chinampas themselves, along with the damage to the local social
and economic mechanisms that had previously supported them, was irreversible.
The chinampas fell into neglect and were abandoned.

These decisions made sense from the perspective of the Aztec rulers, whose
larger designs for the empire’s political economy envisioned a different use for Xal-
tocan (Millhauser and Morehart 2018; Morehart 2011, 2012b). Yet from the local
perspective of Xaltocan, a great deal of agricultural potential was lost. Further
solidifying this as a case of governance disrupting agricultural sustainability, local
people from Xaltocan were excluded from decisions about reconfiguring the lake’s
hydraulic system, and their overall quality of life declined under Aztec rule (Brum-
fiel 2005; De Lucia and Overholtzer 2014; Millhauser et al. 2011; Morehart and
Eisenberg 2010). Xaltocan’s highly productive, otherwise sustainable agricultural
system collapsed for almost purely political reasons.

The Hydraulic Network at Angkor, Cambodia

A web of state-sponsored hydraulic infrastructure fed water through the sprawling
urban landscape of Angkor and its environs, where the medieval Khmer lived and
ruled between the ninth and 15th centuries AD (Evans et al. 2007; Fletcher et al.
2008, 2015). Though archaeologists have long known about this hydraulic network,
the application of LiDAR has revolutionized the study of Angkor’s water manage-
ment (Evans 2016; Evans and Fletcher 2015; Evans et al. 2013; Hanus and Evans
2015; Klassen 2018, Lustig et al. 2018; O’Reilly et al. 2017).

Every monsoon season, tremendous amounts of water flood down from the Kulen
Hills, through Angkor, and drain out across the floodplain of the Tonle Sap River.
The Angkor water management system used channels, embankments, ponds, and
huge reservoirs to control the floodwater: slowing it down, spreading it out, stor-
ing it, getting rid of it, or redirecting it according to their needs (Evans and Fletcher
2015; Fletcher et al. 2008; Kummu 2009; Stark et al. 2015). Perhaps most signifi-
cantly, Angkor’s hydraulic system let farmers control the watering of their fields at
the critical beginning and end of the rice growing season, which is what allowed
agriculture to move beyond a basic subsistence level and create the kinds of sur-
pluses needed to support a vast urban complex. Angkor’s sprawling settlement has
been described as low-density urban agricultural or agro-urban, similar to other
tropical civilizations (Fletcher 2009, 2012; Hawken 2013; Lucero et al. 2015). Ang-
kor’s water management network was intrinsically connected to its politics. The
system required centralized management to engineer it and a large labor force to
maintain it (Lucero et al. 2015). The network was wrapped in religious significance

@ Springer



416 Journal of Archaeological Research (2020) 28:393-441

and served to legitimize Angkor’s political leaders (Feneley et al. 2016; Lustig et al.
2018; Pottier 2012).

Yet as the hydraulic network continued to grow, it became rigid: more convoluted,
more costly to maintain, and ultimately more vulnerable. Floods in the 14th and
15th centuries devastated Angkor’s hydraulic infrastructure (Buckley et al. 2010).
Signs of hydraulic mismanagement at other places in the region, like Koh Ker, show
that cycles of failure and renovation were common for water management systems
across the region (Klassen 2018; Lustig 2012; Lustig et al. 2018; Penny et al. 2007).
Angkor’s later government could not easily expand or modify the hydraulic network.
Despite a popularized image of Angkor kings as masters of their natural environ-
ment (e.g., Engelhardt 1995), in reality theirs was a constant struggle against the
entropy of their own infrastructure. When the kings could no longer deliver their
end of the bargain (i.e., harnessing the yearly floods in exchange for political legiti-
macy), the population of Greater Angkor dispersed in urban diaspora, similar to the
fate of other low-density, agro-urban settlements in the tropics (Lucero et al. 2015).
As future research clarifies the intricacies of Angkor water management, particu-
larly its role in agriculture, we stand to learn much more about the delicate balance
between decision making, climate change, and urban food systems.

Imperial Intervention in Agriculture at Roman Gordion

The site of Gordion in central Anatolia was occupied for more than 3000 years,
spanning the Early Bronze Age (before 2000 BC) through the medieval period
(13th—14th centuries AD) (Kealhofer 2005; Voigt 2002). During that long history,
people basically grew the same crops (bread wheat and barley) and raised the same
animals (sheep and goats); what changed was the balance between farming and
herding strategies (Marston 2010, 2015; Marston and Branting 2016; Miller 2010,
2018; Miller and Marston 2012; Zeder and Arter 1994). As Gordion fell into and
out of the hands of different Mediterranean political powers, the balance struck in
the region’s agriculture could similarly shift. Analysis of botanical and zoological
remains from those different political phases shows that some imperial strategies,
namely, those used by the Romans, directly undermined Gordion’s agricultural sus-
tainability (Marston 2017; Miller et al. 2009; Smith and Miller 2009).

During their time under Roman rule (c. AD 50-400), Gordion farmers shifted to
a fairly narrow—and risky—set of agropastoral strategies (Marston 2015; Marston
and Miller 2014). They predominantly focused on growing bread wheat, upending
long traditions of cultivating a wide variety of agricultural products. Diversifying
agricultural holdings had long been a form of risk management for the region’s
farmers, who now invested mostly in a single crop, itself a precarious one, since
bread wheat depends on good rainfall (Marston 2011; Riehl 2009). At the same
time, pastoral strategies became riskier: livestock were eating more grass and less
grain, leading to overgrazing of pastureland, which itself led to greater erosion
(Marston 2011; Marston and Miller 2014). Rural populations across the region were
at an all-time high (Kealhofer 2005). Gordion’s agricultural system had never been
more perilous, or less sustainable.
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In the Roman period, Gordion’s generations of sustainable agricultural manage-
ment and decision making were upended because the managers and decision makers
were no longer living in Gordion. They were in Rome. External demands of taxes
and tribute were swept with broad strokes across the Roman Empire, with little con-
cern for the nuances of local environment (Marston 2012, 2015, 2017; Marston and
Miller 2014). Gordion’s agricultural strategies were redirected to fulfill these extra-
local imperial demands, at the cost of sustainability.

Discussion and Future Directions

What will an archaeology for sustainable agriculture look like? I return to this ques-
tion after having examined archaeological research through the lens of international
policy on sustainable food systems. As an invitation to reflect, this overview shows
that a deep time perspective can enhance understanding of the interconnected social
and environmental dynamics underlying agricultural sustainability. This perspective
is illuminating, but it also entrusts us with uncomfortable realities. We face the truth
that even ecologically sound agricultural systems do not last forever. We face the
truth that a food system that benefits some may simultaneously disenfranchise oth-
ers. We face the truth that our short-term solutions to environmental crisis may ulti-
mately cause more damage than we can anticipate. The question of how to sit with
these existential realities and still choose to take meaningful action is a challenge
faced by all scientists working in the 21st century.

As I see it, the promises of an archaeology for sustainable agriculture include
(1) its ability to demonstrate that agricultural sustainability is historically contin-
gent and, closely related, (2) its attention to outcomes of past agricultural systems.
The FAO principles operate holistically; they draw attention to the interrelationships
between environment, society, politics, economy, and unexpected change. This is
positive. Yet even when taken all together, as they ought to be, the FAO’s princi-
ples lack a robust consideration of historical dynamics. The messiness of changing
interpersonal and political dynamics is critical for understanding how agricultural
systems slide up and down a spectrum of sustainability over time. Archaeology
excels in explaining this messiness. The field’s capacity to demonstrate that sustain-
ability is historically contingent and its attention to outcomes stand to enhance the
frameworks used by organizations like the FAO. Moving forward, these are among
our strongest conceptual contributions in creating an archaeology for sustainable
agriculture.

Transforming these conceptual contributions into meaningful action is its own
challenge. The genesis and implementation of such action will require interdiscipli-
nary and imaginative collaboration, as well as a willingness to take risks. The call to
action is not something that can be mapped out neatly in a few paragraphs. Bearing
that in mind, the calls to action I offer here are not prescriptions but simply sugges-
tions for how this conversation might transition into action.

One of the first things that became clear to me looking over the sustainability-
focused archaeological research of the last decades is that the projects themselves
matter. Long-term, interdisciplinary projects that address not only particular sites but
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also larger regional dynamics (e.g., Eastern Mimbres Archaeological Project; Ang-
kor Research Program; Gordion Archaeological Project) are essential for creating
the kind of datasets that build our archive of past agricultural systems. To maximize
archaeology’s contribution to sustainable agriculture, we need research programs
that leverage emerging technologies and methodologies (e.g., LIDAR, paleoclimate
reconstruction) without supplanting more traditional archaeological methods (e.g.,
excavation, pedestrian survey). Traditional archaeological methods remain our best
strategy for understanding individual, household, and community decision making
and the implementation of diverse agricultural strategies. As the presented research
has made clear, no matter how much attention we might give the ecological param-
eters of agricultural systems, those data will reveal very little about sustainability
without equal attention to the people and communities involved. It is important to
acknowledge that these illuminating datasets are hard-won. They require the long-
term investment of time and money in particular places and research questions. Ded-
icating years and grant money (when logistically possible) to these kinds of interdis-
ciplinary projects is part of creating an archaeology for sustainable agriculture.

Remaining in one place or region will also create opportunities for archaeologists
to engage with the modern food and agricultural systems in the places they work.
This engagement is essential for developing the “connective tissue” between past
and present, which I see as key to an archaeology for sustainable agriculture. We can
enhance the way modern sustainability is understood by putting present agricultural
systems in conversation with past outcomes. Of the ways we can connect past and
present, I am particularly encouraged by place-based approaches, which trace out
long-term and still unfolding histories of human—environment interaction in land-
scapes. This suggestion also carries with it a call for more historical archaeological
research dedicated to understanding more recent agricultural systems, particularly
during the sustained transformations of colonialism (see Lightfoot and Gonza-
lez 2018). Logan’s (2016a, b) work in Banda exemplifies such an approach. Such
place-based connections are different from sweeping thematic connections between
past and present (e.g., comparing Classic Maya urban agricultural cities to urban
agriculture in modern Detroit). Sweeping comparisons may make for interesting
thought experiments, but when they are not handled with sensitivity, they can under-
mine the critical message that sustainability is historically contingent. Place-based
approaches, on the other hand, draw out legacies of past political, economic, social,
and environmental dynamics that reside in specific food and agricultural systems.
They draw attention to more recent historical dynamics and the environmental jus-
tice implications of those dynamics.

Place-based approaches also promote the development of collaborative
relationships among archaeologists and local communities. Cultivating rela-
tionships, particularly with local farmers, over multiple years will also yield
insights as to how farming communities are dealing with change in real time;
this information is valuable for understanding “on-the-ground” responses to cli-
mate change, neoliberalization, and other factors. These collaborations could
adopt many forms and take many paths toward advancing our understanding of
local food systems. However, in charting these relationships we must be pre-
pared to reckon with archaeology’s own residual colonialism. Asserting that our

@ Springer



Journal of Archaeological Research (2020) 28:393-441 419

archaeological findings have direct applications for living communities (i.e.,
resurrecting ancient farming techniques) runs a great risk of perpetuating colo-
nial attitudes and power structures. This is especially true since so often these
endeavors seem to target indigenous and disenfranchised communities (e.g.,
Swartley 2002). As a field, we need to work away from the kinds of practices
that fail to decolonize archaeology. In part, this means surrendering the myth
that there is a “silver bullet,” some ancient farming technique that we will “give
back” to rural farmers and thereby end global hunger. This is not to say, and is
in fact far from saying, that there are no lessons to be learned from past farm-
ing. On the contrary, many of the ancient agricultural techniques discussed here
work so well that they continue to be practiced today (FAO 2018). But instead
of treating ancient agriculture like it holds a world-saving secret, we might do
better to consider how we can develop mutually beneficial partnerships between
academic researchers and modern farming communities. This work includes val-
uing traditional ecological knowledge (TEK; e.g., Inglis 1993, Pierotti 2010),
actively decolonizing archaeology through community-based approaches (e.g.,
Atalay 2012), and aligning components of our research with themes of modern
food sovereignty, public health, and environmental justice.

I also suggest that it is critical we develop creative and effective ways to com-
municate our research with the public. This challenge is not limited to archae-
ologists. Making our food and agriculture more sustainable will require social
change. Archaeology has the ability to unlock human narratives within long-
term environmental processes. Along with other humanist approaches espoused
by the emerging field of environmental humanities, this capacity could be used
to build support for sustainability initiatives among a wider audience. Develop-
ing the skills to “translate” science into nonscientific paradigms does not under-
mine the legitimacy of the research. If anything, archaeology’s ability to human-
ize the long and sterile timescales of climate change could be one of the field’s
most compelling roles in the larger endeavor toward agricultural sustainability.

My final point is one I have danced around throughout this paper: an archae-
ology for sustainable agriculture may need to reconsider its relationship with the
word “sustainability” itself. “Sustainability” (as well as “resilience”) as a term
is used widely in all sorts of discourse; it has become a buzzword. So much of
what archaeology could contribute toward food sovereignty and environmental
justice initiatives is bound up in its ability to challenge assumptions about what
sustainability is and is not. This overview has demonstrated that archaeologists
are equipped to complicate the sustainability discourse by showing that sustain-
ability itself is historically contingent and a construct: it comes at a cost, and it
benefits some individuals (or institutions) more than others. Maximizing archae-
ology’s potential contribution to sustainability initiatives will likely require that
we become more precise about what we mean when we use words like “sus-
tainability” and “resilience.” It may even mean, ironically, relying less on those
words as we better learn to articulate our place in this conversation.
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Conclusion

Making our agricultural systems more sustainable is a complex endeavor. It is
also an urgent one. To effectively deal with this combination of complexity and
urgency will require creative and sustained collaboration among researchers
from diverse fields, policy makers, farmers, stakeholders, and the public at large.
Archaeology can be one of the scientific fields to contribute to this movement.
My goals in this overview were to give a sense of what archaeology has offered to
agricultural sustainability so far, to reflect on where we stand, and to take stock as
we look ahead to what we can do to further advance our contribution in the com-
ing years.

Archaeologists have sensed for some time now that our approaches stand to con-
tribute to sustainability initiatives. Over the past decades, advances in our technolo-
gies and explanatory frameworks have backed this claim: we can assess the sustain-
ability of past agricultural systems, and we can show how those systems play out
over time under a variety of different circumstances. As we move forward, we ask,
how will we work toward an archaeology for sustainable agriculture? How will we
deliver on what we have claimed?

Throughout this overview I examined archaeological research on agricultural sus-
tainability through the lens of the UN’s guiding principles on sustainable food and
agriculture. These principles—efficiency, conservation, rural livelihoods, resilience,
and governance—allow us to identify specific and direct ways that archaeology can
enhance how we think about long-term narratives of agricultural change. I laid out
what I see as two of archaeology’s strongest conceptual contributions to sustainable
agriculture: (1) its ability to demonstrate that agricultural sustainability is histori-
cally contingent, and (2) its attention to outcomes, or completed cycles of agricul-
tural development. If we can continue to develop these contributions, the archaeo-
logical perspective stands to enhance the way sustainable agriculture is considered
across disciplines. Equally important, if we can transform these conceptual contri-
butions into strategic action, we may be able to advance agricultural sustainability
initiatives in meaningful ways.

As we move into the third decade of this century, we can expect to see archaeol-
ogy advance ever further into the collaborative efforts of agricultural sustainability.
It is worth examining how we got here and taking this chance to pause as an oppor-
tunity to clarify how we will meet the challenges of the coming years. If we can give
those challenges our persistent attention, we will show that the agricultural past is,
as the poet and environmental activist Wendell Berry (2015, p. 184) knew it to be,
“a resource, a fund of experience, (and) a lexicon of proven possibilities and under-
stood mistakes.”
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