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Archaeological research on arid lands agriculture has
typically focused on the how, when, and where of
agriculture. Traditional Arid Lands Agriculture offers a
fresh perspective by synthesizing past research and
also presenting new methods and directions for
future arid lands agricultural research. The authors in
this edited volume explore what is still unknown
about agricultural systems processes. In recent years,
archaeologists have begun to connect their research
to larger global climate change discussions. The book
aims to understand past and contemporary agricultur-
al systems in the United States Southwest and
northwestern Mexico (or SW/NW) and what those
systems mean for the future of agriculture, water
management, and policy, among other things.

The chapters flow together seamlessly—a rarity
for edited volumes. In twelve chapters, the authors
respond to four main questions posed by editors
Scott Ingram and Robert Hunt: “What do we not
know about a specific topic related to traditional
agriculture? Why do we need to know more? How
can we know more? What research questions can we
pursue to know more?” (p. 3). These questions
implicitly recognize the vast amount of archaeological
and ethnological literature on agticulture in the SW/
NW (e.g., Dominguez and Kolm 2005; Ford 1992;
Huckell et al. 2002; Mabry 2002, 2005; Muenchrath
1995; Muenchrath et al. 2002; Nabhan 1979; Phillips
2009; Vierra and Ford 2007; Werth 2007; Wills 1995).
However, as the authors reveal, archaeology and
ethnography have still more to contribute to modern
and future societies, as well as to their disciplines.
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For example, Karen Adams examines the origins
and development of maize (Zea mays) and possibilities
for future adaptation or adoption of particular maize
varieties that might be more productive in drier
conditions. Systematic studies on the productivity of
indigenous maize landraces under varying conditions
can help productivity estimates under those condi-
tions. If a crop is likely to fail in a given year, then
steps such as irrigation or planting a more drought-
tolerant variety could prevent crop failure.

Jonathan Sandor and Jeffrey Homburg (Chapter
2) suggest that in some instances it is possible to
differentiate between soils cultivated in prehistory,
and those that have never been cultivated (p. 72-75).
For example, the Mimbres agricultural soils had lower
carbon and more compaction, whereas non-cultivated
soils had higher carbon and less compaction. Soils are
part of a dynamic system inextricably linked to water
and nutrients. In many cases, prehistoric people were
able to maintain the soil (e.g., replenish nutrients)
through various methods (e.g., flooding and runoff).
A more nuanced understanding of past soils in
agricultural settings is an exciting research area
because it has the potential to illuminate different
agricultural strategies, and their attendant knowledge
systems, in a wealth of spatiotemporal contexts. Non-
industrial farmers could still profitably apply ancient/
indigenous practices such as flooding and run-off
farming.

Gary Huckleberry’s chapter focuses on landscape
changes and how those link to climate change. Paleo-
temperature reconstruction has been difficult in the
SW/NW, so much so that the Intergovernmental
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Panel on Climate Change excluded the SW/NW from
their figure on post-glacial temperature changes (p.
90; Jansen et al. 2007:Figure 6.9). One of the reasons
that paleo-temperatures are so difficult to track in the
SW/NW is that the floodplain dynamics for small and
large rivers may be influenced by different weather
patterns. For example, larger rivers such as the Rio
Grande may be influenced by EIl-Nifio-Southern
Oscillation—contributing to snowmelt. However,
smaller rivers such as the Santa Cruz are more
affected by local monsoon patterns (i.e., North
American Monsoon). Huckleberry presents a great
many references for paleoenvironmental reconstruc-
tion of low- and high-frequency temperature records.
It can be difficult to determine drought impacts on
agricultural systems in floodplain areas, although areas
at the upper parts of streams may have been more
resilient to drought whereas downstream may have
been much more strained. This chapter shows the
potential for new research on post-glacial climate
changes in the SW/NW that could provide much
needed baseline temperature data. Larger weather
systems impact local scale weather patterns; however,
the extent and relationship between the two scales are
not well understood.

Culture, technology, population, and environment
collectively have a complex set of relationships that
can affect how people choose agricultural strategies,
settlement patterns, and whether they adopt and
adapt new strategies for coping with change. Scott
Ingram develops a technique he calls “archaeological
vulnerability assessment” (p. 145), to try to identify
the conditions (e.g., population levels, conflict, and
environment) that prompt human behavioral respons-
es to dry periods. For example, different groups may
or may not depopulate across a region. The rate and
intensity at which climate conditions affect population
movements or shifts may allow for a more thorough
understanding of the processes surrounding human
behavior and long term climatic trends. Along similar
lines, Robert Hard et al. focuses on the relationship
between agricultural strategies (mostly rain-fed
farming) and degree of aggregation in Chihuahua,
Mexico. Numerous social, demographic, and environ-
mental variables can affect aggregation. It may be
beneficial to have a larger labor pool for farming;
however, if productive farmland is more dispersed,
then it may be more beneficial to not aggregate.
Suzanne Fish and Paul Fish explain the complex
processes surrounding the development of new or the
adaptation of old agricultural subsistence strategies
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when people aggregate.

Richard Ford and Roxanne Swentzell underscore
the importance of learning from the past and present
by discussing the beliefs behind agricultural practices
and the different water-management strategies for
agriculture within the northern Southwest, especially
northern New Mexico. Their research explores how
communities organize themselves and how that
organization can serve water management strategies.
Such social considerations are important for under-
standing the distribution of farming knowledge within
kin-based communities. The organization and
dissemination of farming knowledge may be helpful
for contemporary small farming communities. In a
related fashion, archaeological information has helped
modern Pueblo people to reconnect with ancient
farming techniques, contributing to the rise of
permaculture.

Maize has been the dominant focus of attempts to
retrodict crop productivity (e.g., Benson et al. 2013;
Kohler 2012) due to the wide acceptance that maize
was the dominant component in the SW/NW
prehistoric diet; beans, squash, cotton, and ruderals
have not been given similar research attention. Alan
Sullivan argues that we should think beyond the “corn
paradigm” (p. 273), especially since the evidence for
maize agriculture in the Grand Canyon area is more
ambiguous than in most other portions of the
Southwest. Through fire, past indigenous groups in
the Grand Canyon area may have actively promoted
ruderals instead of maize. Robert Hunt explores how
irrigated Mesoamerican crops (i.e., maize, beans,
squash, and cotton) are affected by changes in water
availability in the Sonoran Desert. This has important
implications for understanding prehistoric farming
systems and how people adapted. Some plants that we
have long viewed as weeds or as unimportant may
prove to be extremely useful to people in stressful
times. Although not mentioned by Sullivan, it would
be interesting to extend Hunt’s methods to the
growing requirements and water thresholds of
ruderals under varying environmental conditions to
understand ruderal productivity.

Kyle Woodson focuses on ways to refine our
approach on estimating past streamflow from present
streamflow (i.e., retrodiction) and flooding, since the
timing and magnitude of floods are difficult to
determine from retrodictions. Flooding could have
had negative impacts on Hohokam irrigation canal
infrastructure. By refining streamflow retrodiction

100



e ETHNOBIOLOGY LETTERS

Reviews

methods and explicitly stating retrodicted data
limitations, researchers could then critically use the
data to address questions about how humans coped
with flooding and how flooding may have affected
infrastructure. While flooding can have negative
impacts, floods of short duration and small magnitude
may play a positive role in replenishing soil nutrients
and moisture. Appropriate irrigation infrastructure
allows people to take advantage of episodic flooding
and precipitation to turn a seemingly non- or low-
productive environment into a productive one, as in
the extremely dry environment of the Atacama Desert
in Chile (Parcero-Oubifia et al. 2016).

Michael Adler explores the role of archaeologists
in ‘litigation-based research’ for groups wanting to
establish water rights. Canal irrigation in the northern
Rio Grande is not as well-understood as in the
Hohokam case in southern to central Arizona.
Archaeologists have been relying upon modeling to
explore various questions such as food production.
Ground truthing is needed to increase “our empirical
knowledge of spatial and temporal diversity in water
management techniques” (p. 222). Dating canals
through use of C, AMS, and OSL is the main way to
determine when the canals were created. Archaeolo-
gists should be cautious and thorough in their review
of irrigation structure data when contributing to water
rights cases.

“Utilitarian archaeology,” which focuses on how
archaeological data and research can contribute to
solving modern problems, is becoming more im-
portant as funding and scientific agencies desire to see
the merit of archaeological research beyond the
discipline itself. In Paul Minnis’ conclusion to the
book, he gets to the heart of the matter when he says,
“Instead of the present being used to help us under-
stand the past, the past is used to help solve specific
problems in the present” (p. 364).

Although the authors engage with climate in very
creative ways, 1 was dissatisfied with the lack of
discussion on the different types of drought and the
varying levels of impact on agricultural systems.
Huckleberry does, however, discuss larger scale
climatic patterns. For example, Ingram (p. 133—134)
does distinguish the difference between the use of
drought and dry-periods—the former being defined
as an extended period of water shortage which has
detrimental effects on the physical environment and/
or people, and the latter defined by specific precipita-
tion or temperature thresholds. While the term dry-
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period is a less loaded term than drought, it is
important to understand the different types of
drought, which are meteorological, agricultural,
hydrological, and socioeconomic (Quiring 2009).
Different kinds of droughts may have affected people,
crops, and vegetation in different ways.

The authors cover a wide range of agricultural
topics, however, these are limited in scope to either
specific geographic regions or the range of a topic
(e.g., dryland farming focus in Chapter 2). The volume
editors and contributors are explicit about these
limitations throughout the book, though the hope is
that the methods explained here can be applied to
other arid regions. Herein lies the great potential for
many new research projects surrounding traditional
arid land agriculture.

The book will be useful for researchers looking
for new projects or refining old projects, for newcom-
ers to arid lands agriculture, for archaeological
background research on arid agtriculture, for modern
and prehistoric subsistence strategies, and for govern-
ment and policy-makers aiming to create a sustainable
future. Researchers have been taking on the challenges
of using new methods to understand past agricultural
systems and the relationship between people and
agriculture (e.g., Bocinsky et al. 2016; Brown 2016;
d’Alpoim Guedes et al. 2015). The authors creatively
highlight a bright future for archaeological research, as
well as for ethnography and ethnobiology (e.g.,
Nabhan 2016).

The studies in this book not only help us to gain a
better understanding of past agricultural practices in
many different arid contexts, but the larger impacts of
being able to study long-term change using various
disciplines (e.g., hydrology, geomorphology, soils,
climatology) will allow for these studies to be applied
to modern needs.
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