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ABSTRACT

How can the past inform the present? Archaeologists working though IHOPE-Maya seek to address this question
by using archaeological data and ecological reconstructions to explore human—nature couplings. Maya archaeologists
are revitalizing and contemporizing the field to focus on,issues relevant today: the socio-natural boundary and the
coupled human—nature dynamic. The ancient Maya occupied a diverse range of tropical environments that permits
a comparative exploration of past permutations’in adaptive responses and may also be instructive concerning issues
of overexploitation. The variety of placesthat the Maya occupied afforded diverse opportunities and constraints. By
providing access to long-term historicalinteractions between peoples and their landscapes, archaeology is uniquely
qualified to define, examine, and interpret topics like sustainability, resilience, and vulnerability that are as equally
significant to the past as they are to the present. Because Maya archaeology is well positioned to analyze ancient
variability in political structures and-cultural adaptations that can be related to differential societal success and
decline, the discipline can contribute to broader, more current, debates concerning climate change, population
limits, urban forms, landscape ' modifications, and stability. The research being undertaken by IHOPE-Maya hopes
to serve as a catalyst for transforming the field. [archaeology, resilience, sustainability, vulnerability, Maya]

It would be an understatement to say that the field of
archaeology is facing an identity crisis. No longer is it
satisfactory to simply study the past for the sake of personal
intellectual gratification (e.g., Flannery 1982:278) or to add
to a broader academic knowledge base (Willey and Phillips
1958). The tide has shifted. It is not sufficient to have an el-
egant research design that explicates some arcane academic
argument about the past. Rather, researchers are now asking
what insight their investigations can offer in terms of solv-
ing modern quandaries and dilemmas (Fisher et al. 2009;
Scarborough et al. 2012). What lessons can the discipline of
archaeology offer contemporary peoples? What relevance
do archaeological data have to environmental and social

issues facing today’s populations? Archaeology is proud of
its “time depth,” but as a discipline it is only beginning to
use that temporal barometer to address modern problems
(see Kintigh et al. 2014).

Just as the world has changed and evolved, so too has
the field of archaeology. Once largely directed to the col-
lection of artifacts for the world’s museums and the order-
ing of past cultures into unilinear developmental models
(Willey and Sabloff 1993), archaeology then became fo-
cused on attempting to examine function, process, and
change in past societies and civilizations (Sabloff 1994).
However, as more and more stakeholders have become en-
gaged in interpreting the past, archaeological interpretation
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has become more compartmentalized. The lack of a clear
“big picture” approach, combined with a limited focus on
explaining the contemporary impact of studies of the past,
has marginalized the field. This also means that in times of
reduced funding, such as currently exist, archaeology is at
risk of being “cut” or, minimally, sidelined.

Maya archaeology is itself symptomatic of the contra-
dictions that face the general field today. While a great wealth
of archaeological knowledge exists on the Maya area of sub-
tropical Central America, these data have not generally been
applied to broader issues and modern problems. For more
than a century, scientific research and excavations have been
undertaken on the extraordinary remains of the Maya peo-
ples who call this region “home” (Sharer and Traxler 2006).
The ancient Maya adapted to a diverse range of environ-
mental conditions, while simultaneously developing great
civilizations and art styles independently of the Old World
(Marcus 2007). Spurred on by the Resilience Center at the
University of Stockholm and their IHOPE (Integrated His-
tory and Future of People on Earth) interests (see Costanza
et al. 2007), in the summer of 2008 a group of Maya ar-
chaeologists began to focus on the long-term human—nature
relationships that exist in the Maya area. The stated goal was
to use a multidisciplinary approach to determine what could
be gleaned from Maya archaeology that would be of use
for modern policy decisions relating to climate change, re-
silience, sustainability, vulnerability, rigidity, and diversity.
Working across diverse regions, research projects, sampling
schemes, and time periods has proved both difficult and en-
lightening. However, after more than a half dozen formal
meetings over 5 years, [IHOPE-Maya is ready to offer some
concrete results related to this concerted effort.

General Considerations

The discipline of archaeology gathers and interprets
data relevant to past human societies, specifically how they
developed, interacted, and adapted. Most archaeologists
use the data that they collect to examine past human devel-
opment and social change, and many of these data can be
brought to bear on modern human—environment interactions
associated with climate change and drought. They are also
suitable for examining ancient and modern sustainability
(Blinman 2008; Marston 2011, 2012; Miller and Marston
2012; Scarborough and Burnside 2010; Tainter 2006; Van
der Leeuw 2004). By examining settlement patterns and
past demography, the sustainability of ancient agricultural
processes can be assessed. Yet, the past is not the only
purview of the archaeologist. If properly developed, the ar-
chaeological remains themselves may provide a sustainable
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resource that can be used by modern people and countries
to promote tourism and economic development (Sabloff
2008). Archaeological data have also been used to identify
cultural continuity between ancient remains and modern
people, thus directly engaging modern social issues relating
to legal rights about land, human remains, artifacts, and
even cultural existence (Boytner et al. 2010; McGuire
2008). But, while modern particularistic issues sometimes
have been addressed through archaeology, broader global
assessments are rarely aired.

Archaeology is positioned to play a key role in the
long-term modeling of agricultural systems, urban systems,
tropical adaptations, deforestation, and responses to climate
change (Gunn et al. 2002; Lentz and Hockaday 2009; Lucero
etal. 2011; van der Leeuw 2009). In some parts of the world,
past agricultural systems were far more productive and or
integrated into the social fabric than they are today; mod-
eling the sustainability of such systems may yield viable
solutions for modern populations. Similarly, many ancient
urban areas, particularly those found among the tropical civ-
ilizations like the ancient Maya, used a diverse set of strate-
gies to integrate farming and settlement into an interdepen-
dent or “single” landscape system. Modern urban planners
have only recently discovered the benefits of “greening”
(Lehmann 2010) despite its prevalence in ancient contexts
(e.g., Fletcher 2009); thus, archaeologists can significantly
contribute to this discussion. Finally, climate change was
constantly faced by past societies (Ruddiman 2003; van
der Leeuw and Redman 2008). The many responses and
adaptations to diverse environmental situations found in the
long-term archaeological record likely hold clues to both
successes and miscalculations that are of use in policy de-
cisions facing modern societies. While the future of archae-
ology is in the past, the past also holds information vital
for the world’s future—perhaps yielding solutions in spite
of modern denials that problems even exist.

If this is the case, then why has archacology not already
played a larger role in present-day management decisions?
The answer to this question resides both in the nature
of archaeological data and in the way that archaeologists
have traditionally collected and shared it. Because of the
variability that is apparent in the archaeological record, each
site and region presents different problem sets. Controlling
time in the absence of absolute dates is a difficult task.
Sometimes the collected sample size does not permit the
resolution required to address “big picture” questions.
Moreover, different and emergent paradigms within Maya
archaeology influence research designs and interpretations
of different researchers. Each researcher collects and
categorizes archaeological data in slightly different ways,
meaning that standardization of archaeological data across
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sites is often difficult (e.g., van der Leeuw and Redman
2002). The individuals participating in IHOPE-Maya are
making a concerted effort to resolve issues of definitions,
comparisons, scales, and paradigms that have precluded
collaboration in the past. This kind of open communication
was not traditionally a hallmark of Maya archaeology. Much
of our past meeting time has been devoted to establishing
mechanisms for effectively sharing and comparing data.

Changing Perceptions and Models within
Maya Archaeology

Within the last 50 years, there have been at least three
major changes in archaeological perceptions of the ancient
Maya that have ramifications for any attempt to be relevant
to the modern world. First, there is recognition that the Maya
were not a unitary culture facing a single evolutionary trajec-
tory (e.g., Fash 1994). Second, contrary to arguments orig-
inally articulated within a cultural ecological framework,
where environment largely determined cultural responses
and where the Maya Lowlands were viewed as a redundant
and uniform environment (e.g., Sanders and Price 1968),
more recent research has conclusively demonstrated the use-
fulness of newer approaches to human—nature interfaces and
that the Maya occupied truly diverse environments in which
they employed a wide variety of adaptations (e.g, Dunning
and Beach 2010; Dunning et al. 1998; Fedick 1996; Ford and
Nigh 2009; Harrison and Turner 1978). Third, archaeologi-
cal data have demonstrated that ancient Maya societies were
far more differentiated and complex than widely embraced,
and than epigraphically based sociopolitical models would
indicate (e.g., Chase and Chase 1992; Chase et al. 2008; Fox
et al. 1996; Scarborough et al. 2003). Any examination of
the dynamics behind the coupling of human—nature systems
in the Maya area should start with these basic premises.

IHOPE-Maya has adopted several approaches to ana-
lyzing the past, with a view to using terminology that can be
conversant across disciplines. First, human—nature coupling
is considered at different scales of time, from millennia to
centuries to decades (Costanza et al. 2007:6—-10). This ap-
proach recognizes that different questions and concerns may
require different scales of temporal analysis, all of which
are approachable in the archaeological record. Second, spa-
tiotemporal variability is placed within an environment that
is considered to be dynamic, is scaled according to the level
of observation, and is viewed in terms of complex behaviors
that do not easily resolve into cause—effect explanations or
simple overarching syntheses (Dearing 2007; Tainter 2000).
Third, much of the terminology that is used is grounded
in resilience theory, which focuses on an adaptive cycle

concerned with degrees of both stability and transforma-
tion (Holling 2001; Holling and Gunderson 2002; Holling
et al. 2002). Thus, researchers tend to categorize their case
examples using terms that have meaning in ecological
studies, such as “resilience,” “sustainability,” and “rigidity.”
Resilience is “a construct representing positive adaptation
despite adversity” (Luthar and Cicchetti 2000:857). Sus-
tainability implies the ability to continuously utilize natural
resources, such as land, water, or energy, while managing
these items for long-term future exploitation (e.g., Tainter
20006). Rigidity implies an inability to change in the face of
stress, often caused by past decisions or adaptations both
cultural and natural (see Hegmon et al. 2008).

Archaeological remains provide direct examples of the
complex adaptations of past human societies to a wide vari-
ety of ecological circumstances. In many instances ancient
populations were larger than the modern populations cur-
rently living in the same area; this is clearly seen both in the
Maya area (Culbert and Rice 1990) and in the Amazonian
basin of South America (Balee and Erickson 2006; Erickson
2008, 2010; Heckenberger et al. 2008; Roosevelt 2000). The
lack of substantial numbers of people in these regions today
implies both the success and failure of ancient adaptations.
These past collapses capture the modern imagination and
are often invoked as examples of what our global commu-
nity is facing (Diamond 2005). The successes and failures
of past civilizations and the reasons for these failures or con-
tinuities (McAnany and Yoffee 2010; Schwartz and Nichols
2006; Tainter 1988) have a direct bearing on modern prob-
lems and issues—and archaeology is in a unique position to
address these phenomena.

The Maya provide one of the best examples of complex
adaptations to a tropical environment. Their largest, densest,
and greatest levels of complexity appear to be located in
the harshest environments. Thus, the continuity of archae-
ological occupation implies that contemporaneous groups
of Maya were able to survive periods of drying or drought,
rising sea levels and water tables, and differential effects of
an already modified environment. However, deforestation
occurred early in the Maya area, caused by extensive farm-
ing practices and an excessive need for fuel in order to make
plaster for architecture (Dunning and Beach 2010:375).
Denuding the landscape resulted in severe erosion, which is
credited with infilling bajos (low areas under water during
the rainy season) and, perhaps, even lakes; nevertheless,
while part of the landscape was degraded, another part
was enriched, meaning that farming practices shifted as
an indirect result of deforestation. While wetland farming
strategies have been extensively examined in the Maya
region (e.g., Scarborough 2009), the dryland farming strate-
gies that supported self-sufficient garden-cities have also
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been a focus of research (Chase and Chase 1998; Dunning
and Beach 1994). Because of the need for intensive
agriculture to support large populations, different strate-
gies were employed throughout the Maya area. Large,
contemporary, urban cities were supported by: wetland
agriculture (e.g., Edzna; see Matheny 1978); terraced
agriculture (e.g., Caracol; see Chase et al. 2011); swidden
and bajo cultivation (e.g., Tikal; see Dickson 1980);
and a combination of strategies that may have included
tree-cropping, pot irrigation, and gardens made of imported
organic soils (e.g., Chunchucmil; see Dunning and Beach
2010). During the Classic period, there may even have been
peripheral marginal areas that functioned as bread-baskets
for the interior regions (Dahlin and Chase 2014).

Approaches to the Maya Data

Throughout the Maya area, there are both differences
and similarities in environment, human occupational history,
and adaptations that were made by the ancient Maya. To ap-
proach the human—nature interface, the IHOPE-Maya group
subdivided the overall Maya region into a series of zones that
were correlated with soils and ecology (Dunning et al. 1998)
as well as with the existence of intensive archaeological re-
search within a given zone that could provide needed time
depth for human—nature correlations. The subtropical Maya
environment ranged from barely elevated coastal areas with
mangrove swamps or scrub-forest to karstic uplands covered
with jungle forest to cooler mountainous zones containing
pine trees. Standing water was rare in much of the Maya
area, occurring in the northern Lowlands at Coba, at only a
very few points in the central Lowlands (Lakes Civiltuk and
Bacalar), and spread inconsistently across the central part
of the southern Lowlands (from west to east: Lake Salpe-
ten, Lake Peten-Itza, Lake Yaxha-Sacnab). In the north, the
water table resides at some depth and is retrievable primar-
ily through accessing cenotes (that is, sinkholes). Season-
ally running water, as well as a very few perennial rivers,
do bracket the eastern, western, and southern sides of the
southern Lowlands and were probably the initial focus for
early colonization in this region. These rivers also anchored
east-west communication and trade routes through the
Yucatan Peninsula in combination with seaborne routes that
circumnavigated the entire region. Importantly, during the
rainy season, several rivers in the southern Lowlands di-
rectly articulated with bajos, forming even more impressive
interior routes that could be navigated by canoe (e.g., Fialko
2004).

Vegetation also varied throughout the region, dependent
on rainfall, soils, and elevation. There is a vast difference
in rainfall totals in the northern Maya Lowlands as com-

pared to the southern area, ranging from 500 millimeters to
over 2500 millimeters per year. Airflow patterns also govern
the amount of precipitation that a given area might receive.
While early and late settlements were concentrated in ar-
eas that had permanent or running water, the largest Classic
period Maya settlements were located away from such wa-
ter sources, meaning that the landscape was modified to
catch and preserve rainwater. Agricultural soils also varied
throughout this region and also over time. With the exception
of the Puuc region, the soils in the northern Lowlands were
generally thin and poor. In the southern region, however,
rich soils infilled some of the bajos as a result of erosion
events brought about by the initial deforestation of the land-
scape by the original settlers. Fertile soils were also found
along river margins and were replenished annually because
of the rainy season cycle. Soils were also manipulated and
moved early in Maya prehistory, as noted by evidence from
Chunchucmil in the northern Lowlands (Dunning and Beach
2010) and from terraces in the southern Lowlands (Chase
and Chase 1998). Most ancient Maya areas implemented a
diverse mix of cultivation practices. Agricultural adaptations
included walled gardens in the north, raised field agriculture
in the central Maya area, and terraced agriculture in the
Vaca Plateau. Ancient social and political systems similarly
varied. Thus, different cultural groups in the ancient Maya
area exploited a wide variety of resources and emphasized
a multitude of adaptations to their environments over both
time and space.

The contributions presented within this volume exam-
ine the temporal and spatial variability of a number of
datasets and questions. An initial overview (Chapter 2)
contextualizes the Maya area over time, examining general
similarities and differences in archaeologically recorded re-
sponses to environmental factors. Chapter 3 specifically ex-
amines the Maya as a rainfall-dependent agricultural society,
looking at the complexity of their interactions with water
(e.g., lannone in press; Lucero and Fash 2006; Scarborough
and Lucero 2010). The introductory sections are followed
by a number of case studies. In the northern Lowlands, the
archaeology of the Puuc region is examined by way of a
Maya adaptation to good soils amidst a lack of water (Chap-
ter 4; see also Dunning 1994; Isendahl 2006). In the western
part of the northern Lowlands, where extensive settlements
occurred within areas of limited agricultural potential, dif-
ferential adaptive responses are seen in the archaeological
records of Chichén-Itza (Chapter 5; see also Cobos 2007;
Cobos and Fernandez 2011) and the Yalahau region (Chaper
6; see also Fedick and Morrison 2004). The western Maya
region (the location of Palenque, Pomona, and Tortugeruo)
provided the ancient Maya with rivers, a rich environment,
and linear strips of settlement (Chapter 7; see also Liendo
2005)—a very different setting from that seen along the
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Belize River in the eastern Lowlands (Garber 2004). Some
of the largest-known Maya urban developments, such as
those found at Calakmul (Folan et al. 1995) and Caracol
(Chase and Chase 2007; Chase et al. 2011), occur in regions
that were largely devoid of standing water. Clearly, differ-
ent settlement adaptations occurred in areas of standing or
running water than in areas devoid of such resources. In to-
pographically flatter regions, like the one in which Calakmul
is located (Chapter 8), bajos were used as a water source;
in more hilly terrain, like the area in which Caracol is sit-
uated (Chapter 10), a large number of reservoirs were con-
structed. The agricultural systems within these centers also
differed. Caracol covered its landscape with agricultural ter-
races (Chase and Chase 1998). In contrast to the more com-
plex adaptations of the larger Maya sites, archaeological
survey in the Three Rivers Region of Belize provides ex-
amples of a network of small, resilient communities that
peaked in terms of settlement at different times (Chapter 9;
see also Scarborough et al. 2003). The special circumstances
and temporal trajectories of smaller hinterland communities
(Chapter 11) provide examples of alternative adaptations
that can be explored through comparing and contrasting ar-
chaeological data from Minanha (Iannone 2005), Uxbenka
(Prufer et al. 2008), and Santa Rita Corozal (Chase and
Chase 1988).

With a better understanding of Maya adaptations over
time and space, it is possible to examine comparative devel-
opmental trajectories and the applicability of these data to
modern issues and concerns. Comparing the complexity and
sustainability of ancient Rome (Tainter and Crumley 2007)
to the Maya trajectory permits the extraction of ideas that
are of relevance to our modern society (Chapter 14). The ar-
chaeology of the Southwest United States has also received
extensive analysis of its human—nature interaction and re-
searchers there have also embraced IHOPE’s goals (Hegmon
et al. 2008; Redman et al. 2009); comparing and contrasting
the archaeological data gained from the U.S. Southwest and
northern Mexico with that of the Maya Lowlands provides
archaeological examples of resilience, rigidity, and path de-
pendence (Chapter 12; see also Nelson 1995). Of particular
interest are general comparisons that may be made between
the New World Maya and the Old World Near Eastern
societies (e.g., Wilkinson and Rayne 2010) in terms of low-
density urban adaptations and settlement dynamics framed
to address issues of water usage, sustainability, fragility,
and scalar responses to stresses relating to collapse and
resilience (Chapter 13). These case studies and comparisons
suggest both resilience and rigidity of Maya culture at dif-
ferent places in time and space. Finally, lessons drawn from
specific ancient Maya cases and from trajectory comparisons
in the archaeological record are informative for modern

assessments of sustainability, climate change, and adapta-
tions to various stresses (Chapter 15). The successful use
of these data to advise modern policy and to guide related
concerns would represent a tidemark for Maya archaeology.

Summary

Once thought to be little more than the erudite study of
ancient pottery types, untranslatable hieroglyphs, and dead
kings, Maya archaeology is in the midst of recasting and
rejuvenating its legacy. Through an alignment with IHOPE,
Maya researchers are using their archaeological expertise
and their control of variable temporal scales both to remodel
the past and to probe for solutions to modern problems.
With an infusion of ideas borrowed from ecology, Maya ar-
chaeologists are revitalizing and contemporizing the field
to focus on issues relevant today: the socio-natural bound-
ary and the coupled human—nature dynamic. The ancient
Maya occupied a diverse range of tropical environments
that permit a comparative exploration of past permutations
in adaptive responses and may also be instructive in evalu-
ating notions of overexploitation. The variety of places that
the Maya occupied afforded diverse opportunities and con-
straints. By providing access to long-term historical inter-
actions between peoples and their landscapes, archaeology
is uniquely qualified to define, examine, and interpret top-
ics like sustainability, resilience, and vulnerability that are
as significant to the past as they are to the present. These
same data showcase how a single society may at different
times in its history be alternatively adaptive, flexible, and
resilient or rigid and vulnerable. Because Maya archaecology
is well positioned to analyze ancient variability in politi-
cal structures and cultural adaptations at a variety of scales
that relate to differential societal success and decline, the
discipline can—and should—contribute to broader, more
current debates concerning climate change, population lim-
its, urban forms, landscape modifications, and degrees of
stability. This volume presents some of the research being
undertaken by IHOPE-Maya that is serving as a catalyst for
the transformation of Maya archaeology.

Acknowledgments

Sincere thanks are due to Diane Z. Chase, who heavily
edited earlier versions of this paper. The authors would also
like to thank Sander van der Leeuw for his continued prod-
ding and insistence on the importance of pursuing this line
of research.



Arlen F Chase and Vernon Scarborough

References Cited

Balee, William L., and Clark L. Erickson
2006 Time and Complexity in Historical Ecology: Stud-
ies in the Neotropical Lowlands. New York:
Columbia University Press.

Blinman, Eric
2008 2000 Years of Cultural Adaptation to Climate
Change in the Southwestern United States. In
Royal Colloquium: Past Climate Change: Human
Survival Strategies. Special issue, Ambio 14:
489-497.

Boytner, Ran, Lynn Swartz Dodd, and Bradley J. Parker
2010 Controlling the Past: Owning the Future: The
Political Uses of Archaeology in the Middle East.
Tucson: University of Arizona Press.

Chase, Arlen E., and Diane Z. Chase

1998 Scale and Intensity in Classic Period Maya Agri-
culture: Terracing and Settlement at the ‘Garden
City’ of Caracol, Belize. Culture and Agriculture
20(2):60-77.
Ancient Maya Urban Development: Insights from
the Archaeology of Caracol, Belize. Journal of
Belizean Studies 29(2):60-71.

2007

Chase, Arlen F., Diane Z. Chase, and Rafael Cobos
2008 Jeroglificos y Arqueologia Maya: Colusion o Col-
ision? Mayab 20:5-21.

Chase, Arlen F.,, Diane Z. Chase, John F. Weishampel, Jason
B. Drake, Ramesh L. Shrestha, K. Clint Slatton,
Jaime J. Awe, and William E. Carter
Airborne LiDAR, Archaeology, and the Ancient
Maya Landscape at Caracol, Belize. Journal of
Archaeological Science 38:387-398.

2011

Chase, Diane Z., and Arlen F. Chase
1988 A Postclassic Perspective: Excavations at the Maya
Site of Santa Rita Corozal, Belize. Monograph
4. San Francisco: Pre-Columbian Art Research
Institute.

Chase, Diane Z., and Arlen F. Chase, eds.
1992 Mesoamerican Elites. Norman: University of Ok-
lahoma Press.

Cobos, Rafael
2007 Multepal or Centralized Kingship? New Evidence
on Governmental Organization at Chichen Itza. /n

Twin Tollans. J. Kowlaski and C. Kristan-Graham,
eds. Pp. 315-343. Cambridge: Harvard University
Press.

Cobos, Rafael, and Lilia Fernandez Souza, eds.
2011 Vida Cotidiana de los Antiguos Mayas del Norte
de la Peninsula de Yucatan. Merida: Universidad
Autonoma de Yucatan.

Costanza, Robert, Lisa J. Graumlich, and Will L. Steffen
2007 Sustainability or Collapse: Lessons from Inte-
grating the History of Humans and the Rest of
the World. In Sustainability or Collapse? An
Integrated History and Future of People on Earth.
R. Costanza, L. Graumlich, and W. Steffen, eds.
Pp. 3—17. Cambridge: MIT Press.

Culbert, T. Patrick, and Don S. Rice, eds.
1990 Prehistoric Population History in the Maya Low-
lands. Albuquerque: University of New Mexico
Press.

Dahlin, Bruce H., and Arlen F. Chase
2014 A Tale of Three Cities: Effects of the A.D. 536
Event in the Lowland Maya Heartland. /n The
Great Maya Droughts in Cultural Context: Case
Studies in Resilience and Vulnerability. G. Ian-
none, ed. Pp. 127-155. Boulder: University Press
of Colorado.

Dearing, John A.
2007 Human-Environment Interactions: Learning from
the Past. /n Sustainability or Collapse? An Inte-
grated History and Future of People on Earth. R.
Costanza, L. Graumlich, and W. Steffen, eds. Pp.
19-37. Cambridge: MIT Press.

Diamond, Jared
2005 Collapse: How Societies Choose to Fail or Succeed.
New York: Viking Press.

Dickson, D. Bruce
1980 Ancient Agriculture and Population at Tikal,
Guatemala: An Application of Linear Program-
ming to the Simulation of an Archaeologi-
cal Problem. American Antiquity 45(4):697
-712.

Dunning, Nicholas P.
1994 Puuc Ecology and Settlement Patterns. /n Hidden
Among the Hills: Maya Archaeology of the
Northwest Yucatan Peninsula. H. Prem, ed. Acta



Using the Past to Inform the Present

Mesoamericana 7. Pp. 1-43. Mockmuhl: Verlag
von Flemming.

Dunning, Nicholas P, and Timothy Beach

1994 Soil Erosion, Slope Management, and Ancient
Terracing in the Maya Lowlands. Latin American
Antiquity 5:51-69.

2010 Farms and Forests: Spatial and Temporal Perspec-
tives on Ancient Maya Landscapes. /n Landscapes
and Societies. I. Martini and W. Chesworth, eds.
Pp. 369-389. New York: Springer.

Dunning, Nicholas P, Timothy Beach, Pat Farrell, and Sh-
eryl Luzzadder-Beach
1998 Prehispanic Agrosystems and Adaptive Regions
in the Maya Lowlands. Culture and Agriculture
20:87-101.

Erickson, Clark L.

2008 Amazonia: The Historical Ecology of a Domesti-
cated Landscape. In Handbook of South American
Archaeology. H. Silverman and W. H. Isabell, eds.
Pp. 157-183. New York: Springer.

2010 The Transformation of Environment into Land-
scape: The Historical Ecology of Monumental
Earthwork Construction in the Bolivian Amazon.
Diversity 2:618-652.

Fash, William L.
1994 Changing Perspectives on Maya Civilization. An-
nual Review of Anthropology 23:201-208.

Fedick, Scott L., ed.
1996 The Mananged Mosaic: Ancient Maya Agriculture
and Resource Use. Salt Lake City: University of

Utah Press.

Fedick, Scott L., and Bethany A. Morrison
2004 Ancient Maya Use and Manipulation of Land-
scape in the Yalahau Region of the Northern
Maya Lowlands. Agriculture and Human Values
21:207-219.

Fialko, Vilma.
2004 Diez anos de investigaciones arqueologicas en
la Cuenca del rio Holmul, noreste de Peten. In
XVII Simposio de Investigaciones Arqueolog-
icas en Guatemala. J. P. Laporte, B. Arroyo,
and H. Mejia, eds. Pp. 253-268. Guatemala:
MNAE.

Fisher, Christopher T., J. Brett Hill, and Gary M. Feinman
2009 Introduction: Environmental Studies for Twenty-
First Century Conservation. /n The Archaeology
of Environmental Change. C. Fisher, J. Hill, and
G. Feinman, eds. Pp. 1-12. Tucson: University of
Arizona Press.

Flannery, Kent V.
1982 The Golden Marshalltown: A Parable for the
Archeology of the 1980s. American Anthropolo-
gist 84(2): 265-278.

Fletcher, Roland
2009 Low-Density, Agrarian-Based Urbanism: A Com-
parative View. Insights 2:2-19.

Folan, William J., Joyce Marcus, Sophia Pincemin, Maria
del Rosario Dominguez-Carrasco, and Larraine
Fletcher

Calakmul: New Data from an Ancient Maya Cap-
ital in Campeche, Mexico. Latin American
Antiquity 6(4):310-334.

1995

Ford, Anabel, and Ronald Nigh
2009 Origins of the Maya Forest Garden: Maya Re-
source Management. Journal of Ethnobiology
29:213-236.

Fox, John, Scott Cook, Arlen F. Chase, and Diane Z. Chase
1996 Questions of Political and Economic Integration:
Segmentary versus Centralized States among the
Ancient Maya. Current Anthropology 37(5):795-

801.

Garber, James, ed.
2004 The Archaeology of the Belize Valley: Half a
Century Later. Gainesville: University Press of
Florida.

Gunn, Joel D., Ray T. Matheny, and William J. Folan
2002 Climate Change Studies in the Maya Area: A
Diachronic  Analysis. Ancient Mesoamerica
13:79-84.

Harrison, Peter D., and Billie L. Turner II, eds.
1978 Pre-Hispanic Maya Agriculture. Albuquerque:
University of New Mexico Press.

Heckenberger, Michael J., J. Christian Russell, Carlos
Fausto, Joshua R. Toney, Morgan J. Schmidt,



Arlen F Chase and Vernon Scarborough

Edithe Pereira, Bruna Franchetto, and Afukaka
Kuikuro

2008 Pre-Columbian Urbanism, Anthropogenic Land-
scapes, and the Future of the Amazon. Science
321:1214-1217.

Hegmon, Michelle, Matthew A. Peeples, Ann P. Kinzig,
Stephanie Kulow, Cathryn M. Meegan, and
Margaret C. Nelson

2008 Social Transformation and Its Human Costs in
the Prehispanic U.S. Southwest. American
Anthropologist 110(3):313-324.

Holling, Crawford S.
2001 Understanding the Complexity of Economic,

Ecological, and Social Systems. Ecosystems
4(5):394-405.

Holling, Crawford S., and Lance H. Gunderson
2002 Resilience and Adaptive Cycles. In Panarchy:
Understanding Transformations in Human and
Natural Systems. L. Gunderson and C. Holling,
eds. Pp. 25-62. Washington, DC: Island Press.

Holling, Crawford S., Lance H. Gunderson, and David
Ludwig
2002 In Quest of a Theory of Adaptive Change. In
Panarchy: Understanding Transformations in
Human and Natural Systems. L. Gunderson and
C. Holling, eds. Pp. 3-24. Washington, DC: Island
Press.

lannone, Gyles
2005 The Rise and Fall of an Ancient Maya Petty Royal
Court. Latin American Antiquity 16(1):26—44.

lannone, Gyles, ed. In press The Great Maya Droughts
in Cultural Context: Case Studies in Resilience
and Vulnerability. Boulder: University Press of
Colorado.

Isendahl, Christian
2006 The Puuc Urban Landscape: Settlement Archae-
ology at Xuch, Campeche. Mexicon 28:111-117.

Kintigh, Keith W., Jeffrey H. Altschul, Mary C. Beaudry,
Robert D. Drennan, Ann P. Kinzig, Timothy A.
Kohler, W. Fredrick Limp, Herbert D. G. Maschner,
William K. Michener, Timothy R. Pauketat, Peter

Peregrine, Jeremy A. Sabloff, Tony J. Wilkinson,
Henry T. Wright, and Melinda A. Zeder

2014 Grand Challenges for Archaeology. American
Antiquity 79(1):5-24.

Lehmann, Steffen
2010 The Principles of Green Urbanism: Transforming
the City for Sustainability. London: Rutledge
Press.

Lentz, David L., and Brian Hockaday
2009 Tikal Timbers and Temples: Ancient Maya Agro-
forestry and the End of Time. Journal of
Archaeological Science 36:1342—-1353.

Liendo Stuardo, Rodrigo
2005 An Archaeological Study of Settlement Distri-
bution in the Palenque Area, Chiapas, Mexico.
Anthropological Notebooks 11:31-44.

Lucero, Lisa J., and Barbara W. Fash, eds.
2006 Precolumbian Water Management: Ideology, Rit-
ual, and Power. Tucson: University of Arizona
Press.

Lucero, Lisa J., Joel D. Gunn, and Vernon L. Scarborough
2011 Climate Change and Classic Maya Water Manage-
ment. Water 3:479-494.

Luthar, Suniya S., and Dante Cicchetti
2000 The Construct of Resilience: Implications for
Interventions and Social Policies. Development
and Psychopathology 12:857-885.

McAnany, Patricia A., and Norman Yoffee, eds,
2010 Questioning Collapse: Human Resilience, Ecolog-
ical Vulnerability, and the Aftermath of Empire.
Cambridge: Cambridge University Press.

McGuire, Randall H.
2008 Archaeology as Political Action. Berkeley: Uni-
versity of California Press.

Marcus, Joyce
2007 Great Art Styles and the Rise of Complex So-
cieties. /n Gordon R. Willey and American
Archaeology. J. Sabloff and W. Fash, eds. Pp.
72-104. Norman: University of Oklahoma

Press.



Using the Past to Inform the Present

Marston, John M.

2011 Archaeological Markers of Agricultural Risk Man-
agement. Journal of Anthropological Archaeology
30:190-205.

2012 Agricultural Strategies and Political Economy
in Ancient Anatolia. American Journal of
Archaeology 116(3):377—403.

Matheny, Raymond T.

1978 Northern Maya Lowland Water-Control Systems.
In Pre-Hispanic Maya Agriculture. P. Harrison
and B. Turner, eds. Pp. 185-210. Albuquerque:
University of New Mexico Press.

Miller, N. E,, and John M. Marston
2012 Archaeological Fuel Remains as Indicators of
Ancient West Asian Agropastoral and Land-
Use Systems. Journal of Arid Environments
86:97-103.

Nelson, Ben A.
1995 Complexity, Hierarchy, and Scale: A Controlled
Comparison between Chaco Canyon, New Mexico

and La Quemada, Zacatecas. American Antiquity
60(4):597-618.

Prufer, Keith M., Andrews Kindon, and Douglas Kennett
2008 Uxbenka and the Foundation of Sedentary Com-
munities in Southern Belize. Research Reports in
Belizean Archaeology 5:241-250.

Ruddiman, William E.
2003 The Anthropogenic Greenhouse Era Began Thou-
sand so Years Ago. Climate Change 61:261—
293.

Redman, Charles L., Margaret C. Nelson, and Ann P. Kinzig
2009 The Resilience of Socioecological Landscapes:
Lessons from the Hohokom. /n The Archaeology
of Environmental Change. C. Fisher, J. Hill, and
G. Feinman, eds. Pp. 15-39. Tucson: University of

Arizona Press.

Roosevelt, Anna C.

2000 The Lower Amazon: A Dynamic Human Habitat.
In Imperfect Balance: Landscape Transformations
in the Precolumbian Americas. D. Lentz, ed.
Pp. 455-491. New York: Columbia University
Press.

Sabloff, Jeremy A.

1994 The New Archaeology and the Ancient Maya.
2nd edition. New York: Scientific American brk
Library.

2008 Archaeology Matters. Walnut Creek: Left Coast
Press.

Sanders, William T., and Barbara J. Price
1968 Mesoamerica: The Evolution of a Civilization.
New York: Random House.

Scarborough, Vernon L.

2009 Beyond Sustainability: Managed Wetlands and
Water Harvesting in Ancient Mesoamerica /n The
Archaeology of Environmental Change. C. Fisher,
J. Hill, and G. Feinman, eds. Pp. 62—82. Tucson:
University of Arizona Press.

Scarborough, Vernon L., and William R. Burnside
2010 Complexity and Sustainability: Perspectives from
the Ancient Maya and the Modern Balinese.
American Antiquity 75(2):327-363.

Scarborough, Vernon L., Arlen F. Chase, and Diane Z. Chase

2012 Low Density Urbanism, Sustainability, and

IHOPE-Maya: Can the Past Provide More than

History? UGEC Viewpoints: Connecting Past

and Present Lessons in Urbanization and the
Environment 8:20-24.

Scarborough, Vernon L., and Lisa J. Lucero
2010 The Non-Hierarchical Development of Complex-
ity in the Semitropics: Water and Cooperation.
Water History 2:185-205.

Scarborough, Vernon L., Fred Valdez, and Nicholas
Dunning, eds.

2003 Heterarchy, Political Economy, and the Ancient
Maya: The Three Rivers Region of the East-
Central Yucatan Peninsula. Tucson: University of
Arizona Press.

Schwartz, Glenn M., and John J. Nichols, eds.
2006 After Collapse: The Regeneration of Complex
Societies. Tucson: University Arizona.

Sharer, Robert J., and Loa P. Traxler
2006 The Ancient Maya. 6th edition. Stanford: Stanford
University Press.



10

Arlen F Chase and Vernon Scarborough

Tainter, Joseph A.

1988 The Collapse of Complex Societies. Cambridge:
Cambridge University Press.

2000 Problem Solving: Complexity, History, and Sus-
tainability. Population and Environment 22:3—
41.

2006 Social Complexity and Sustainability. Ecological
Complexity 3:91-103.

Tainter, Joseph A., and Carole L. Crumley
2007 Climate, Complexity, and Problem Solving in
the Roman Empire. /n Sustainability or Col-

lapse. R. Costanza, L. Graumlich, and W.
Steffen, eds. Pp. 61-75. Cambridge: MIT
Press.

van der Leeuw, Sander E.
2004 Why Model? Cybernetics and Systems: An Inter-
national Journal 35:117-128.
2009 What is an ‘Environmental Crisis’ to an Archae-
ologist? In The Archaeology of Environmental
Change. C. Fisher, J. Hill, and G. Feinman,

eds. Pp. 40-61. Tucson: University of Arizona
Press.

van der Leeuw, Sander E., and Charles L. Redman
2002 Placing Archaeology at the Center of Socio-Natural
Studies. American Antiquity 67:597-605.
2008 Climate and Society: Lessons from the Past 10000
Years. /n Royal Colloquium: Past Climate Change:
Human Survival Strategies. Special issue, Ambio
14: 489-497.

Wilkinson, James, and Louise Rayne
2010 Hydraulic Landscapes and Imperial Power in the
Near East. Water History 2:115-144.

Willey, Gordon R., and Phillip Phillips
1958 Method and Theory in American Archaeology.
Chicago: University of Chicago Press.

Willey, Gordon R., and Jeremy A. Sabloff
1993 A History of American Archaeology. 3rd edition.
New York: W. H. Freeman.





