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Mesoamerican scholars have 
recently modified normative, 
over-simplified reconstructions of 
ancient Maya agriculture by see-
king multiregional perspectives, 
which account for variations in 
micro-environments and ecolo-
gies, edaphic conditions, soil che-
mistry, agricultural strategies, and 
the complexities of community 
and individual cultivation choices 
[Beach et al, 2002; Dunning, 1989, 
1992, 1996; Fedick, 1996; Fedick 
and Ford, 1990; Killion et al., 1989; 
Robin, 1999, 2003, 2006; Webb et 
al., 2004; Wingard, in press]. The 
Mesoamerican triad of maize, 
beans, and squash remains cen-
tral to these updated reconstruc-
tions, however the significant role 
of a variety of other cultigens and 
agricultural strategies are beco-

ming apparent as methods of 
recovery are advanced and in-
terpretations are revised [Fedick, 
1996]. Questions remain unanswered 
about ancient Maya subsistence, 
particularly the role that root crops 
such as manioc (Manihot sp.) pla-
yed. Lack of material evidence for 
Classic Period Maya (AD 250-800) 
agriculture has been identified as 
one of the key restricting factors 
in advancing our understanding 
of these practices [Murtha, 2002]. 
Thus, the evidence for cultivation 
from Cerén, El Salvador affords a 
remarkable opportunity to exami-
ne ancient Maya agriculture and 
to produce a more accurate re-
construction of this community’s 
subsistence system.  This paper 
specifically focuses on the latest 
data and interpretations of ma-
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nioc cultivation at a Classic Maya 
site.
	 The ancient Maya village 
of Cerén is located in west-cen-
tral El Salvador and is situated on 
a terrace west of the Río Sucio 
in the Zapotitán Valley [Sheets, 
2006]. The Cerén village was ra-
pidly abandoned when the near-
by Loma Caldera volcanic vent 
erupted approximately 1500 years 
ago (c. AD 590 SD 90). Within a 
few days to one week, the entire 
site was buried under multiple me-
ters of volcanic ash, resulting in 
the unparalleled preservation of 
a Classic Maya site [Sheets, 2002]. 
Since 1978 extensive archaeolo-
gical research has been conduc-
ted at Cerén and the extraordina-
rily preserved structures, artifacts, 
and agricultural fields continue to 
profoundly contribute to unders-
tandings of ancient Maya com-
moners [Sheets, 2002]. In addition 
to the agricultural ridges, furrows, 
and beds themselves, the impres-
sions of plants have been preser-
ved in the Loma Caldera ash at 
Cerén, so that precise replicas 
of the plants can be made by fi-
lling hollows with plaster [Sheets, 
2002]. Thus, individual plaster casts 
of plants document fine-grained 
detail such as root size and sha-
pe, corn kernels, plant stalks, and 
even some leaves [Sheets, 2002, 
2009]. The plants that were grown 

at Cerén include malanga (Xan-
thosoma sp.), maize (Zea mays), 
manioc (Manihot sp.), squash 
(Cucurbita sp.), cotton (Gossy-
pium hirsutum), nance (Brysonima 
crassifolia), chile peppers (Cap-
sicum annuum), hackberry (Cel-
tis sp.), calabash fruit (Crescetia 
sp.), cacao (Theobroma cacao), 
and others [Lentz et al., 1996; 
Sheets and Woodward, 2002]. The 
emphasis here is on one cultigen, 
manioc, and the fields where it 
was grown south of the Cerén vi-
llage center.
	 Manioc is a bush that pro-
duces large roots with approxima-
tely five to ten tubers per plant.  
The plant favors areas with good 
drainage and less compacted 
soils [Cock, 1985; Hansen, 1983]. 
The cultivation of manioc has long 
been hypothesized as potentially 
significant to ancient Maya diets 
for a variety of reasons: it has a 
high caloric content, it is relatively 
undemanding on the soil, and it 
tolerates droughts well [Bronson, 
1966]; Research involving the role 
of manioc in Classic Maya sub-
sistence has suffered from the 
scarcity of direct evidence for its 
cultivation [Crane, 1996; Flannery, 
1982; Pohl et al., 1996; Pope et 
al., 2001; Miksieck, 1991: 180]. Gi-
ven the ease with which manioc 
can be cultivated and its parti-
cular tolerance of poor soils and 
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droughts, it is likely this was utilized 
in various regions throughout the 
dynamic and varied Maya agri-
culture landscape. The Cerén re-
search affords valuable insights 
into manioc production at one 
Classic Period village. 
	 The initial 2007 discovery 
of regularly spaced and well-
constructed beds found 200 me-
ters south of the site center, com-
bined with the size of tuber casts, 
indicated the extent of manioc 
production at Cerén was much 
greater than previously recor-
ded [Dixon, 2007; Sheets et al., 
2009] (Figure 1). Interestingly, all 
of the fields were harvested, whi-
le in a few areas partially replan-
ting had occurred. As is typical 
of many root crops, manioc rots 
within one to two weeks of remo-
val from the ground, so a large 
harvest suggests that processing 
also occurred. One typical way to 
process manioc consists of remo-
ving the external cortex (or skin) of 
the tubers, cutting the tuber into 
small pieces, drying these in the 
sun, and then grinding them into 
a flour, referred to as almidón in 
the Cerén area today [Quezada 
Perla personal communication, 
2009].
	 Three distinct manioc plots 
have been identified at Cerén to 
date (Figure 2).  It was grown in 
large beds approximately 20 cm 

wide, 22 cm in height, and spa-
ced 1 meter from ridge-top to 
ridge-top. These separate plots of 
manioc growth were identifiable 
by clear boundaries between the 
manioc beds and areas of open 
spaces, maize fields, and other 
manioc fields [Dixon, 2009].
	 Differences in ridge height, 
spacing, and of course the plant 
casts all make it possible to rea-
dily distinguish manioc from maize 
fields (Figure 3). One boundary, 
the eastern boundary of Manioc 
Field 1 is marked by a separa-
tion of a maize field in the north 
and Manioc Field 2 in the south 
and this boundary provides an 
interesting look at the relations-
hip between maize and manioc 
cultivation in this area. The nor-
thern ridges of this maize field are 
typical in height and spacing for 
maize, however, in the southern 
area the maize ridges gradually 
increase in size and in ridgetop to 
ridgetop spacing between beds- 
becoming more typical of ma-
nioc fields. Maize plants that were 
present at the time of the eruption 
document that these ridges were 
dedicated to maize production, 
however, it appears a portion of 
this field might have been used 
at one time to cultivate manioc 
given the size and spacing of the 
ridges and beds. This type of crop 
rotation illustrates the dynamic 



218   La Universidad

Figure 1

Figure 2



La Universidad   219

nature of farming choices inclu-
ding the shifting from one cultigen 
to another in the same location. 
Additionally, all of the maize fields 
previously excavated at Cerén 
were planted in ridges perpendi-
cular to slope in order to maximi-
ze water infiltration [Sheets, 2002]. 
The maize located east of the ma-
nioc field was planted parallel to 
the ground slope with no physical 
separation between manioc and 
maize. This organization of fields 
maximizes water drainage, which 
creates a beneficial environment 
for manioc growth. While in a mai-
ze-centric perspective we might 
expect to see maize cultivation 
dominating the layout for agricul-
tural fields, in this case it is clear 
that manioc needs were prioriti-
zed over maize.
      Along Manioc Field 1’s eas-
tern boundary, the southern por-
tion is marked by the staggered 
orientation of manioc beds to the 
west and those to the east, both 
of which are constructed with 
the same style, height and spa-
cing. Given that good drainage 
is important for manioc growth, it 
seems unlikely that this transitional 
area is related to drainage or ero-
sion control. It is more likely that 
this boundary is marking a chan-
ge in land tenure, perhaps even 
different land ownership [Dixon, 
2010].

	 Manioc Fields 1 and 2 
and Manioc Field 3 have very di-
fferent bed constructions [Dixon, 
2009, 2010] (Figure 4). The beds of 
Manioc Fields 1 and 2 were cons-
tructed with broad, flat tops and 
well-packed almost vertical walls, 
while the beds of Manioc Field 3 
are distinctive in their hyperbolic 
shape and greater height and 
width. This field is almost twice the 
height of the other manioc beds 
at the site.
	 The stylistic differences 
between manioc beds were 
likely either a strategy to mitiga-
te excess run-off and/or the ma-
terial expression of how different 
farmers envision proper manioc 
planting. The larger, hyperbolic-
shaped beds might represent an 
adaptive response to the issue 
of erosion; however, the ground 
slope in Manioc Fields 1, 2, and 
3 shows no significant variation. 
Paleotopographic studies further 
upslope from these fields would 
allow more in-depth assessment 
of whether this change in bed 
construction was related to con-
trolling runoff. From current analy-
sis, neither advantages nor disa-
dvantages to either construction 
style are apparent in these adja-
cent fields. If topographic reasons 
for different types of manioc fields 
are ruled out, then it very well may 
be that these stylistic differences 
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Figure 3
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Figure 5
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represent the autonomous choi-
ces and practices of different 
Cerén farmers [Dixon, 2009, 2010; 
Sheets, 2009]. Despite the stylistic 
differences, the manioc beds sha-
red several characteristics which 
indicate an overarching field or-
ganization for the region: 1) their 
overall orientation is 120o east of 
magnetic N, 2) all manioc fields 
drain towards the Rio Sucio, 3) the 
field boundaries between plots 
are consistently aligned to 120o 
and 30o east of magnetic North, 
and 4) all of these beds had been 
harvested just prior to the Loma 
Caldera eruption [Dixon, 2009; 
Sheets, 2009].
	 Prior to our 2007 disco-
very of separate manioc fields, a 
few unharvested manioc plants 
were found within the Cerén vi-
llage center, such as the manioc 
found in the kitchen-garden of 
Household 1 [Sheets, 2002]. The 
small number of manioc plants 
found and their location in do-
mestic contexts, like the kitchen 
garden, suggested that manioc 
was not a main crop but used to 
supplement the diet.  It is likely 
that these manioc plants were 
utilized in a manner similar to that 
of its use in Joya de Cerén today. 
Namely, the roots were harvested 
only when immediately needed 
for household consumption, and 
otherwise remained in natural 

storage growing in the garden 
[Sharer, 2002, 2006].  The differen-
ces in the kitchen garden manioc 
located in the center of the villa-
ge and the full-fledged manioc 
fields to the south leads one to 
hypothesize that there were very 
different functions of each and 
perhaps conceptual differences 
as well. The intensive manioc fields 
appear to be employed well be-
yond simple household consump-
tion. It is possible that inhabitants 
were involved in the production 
of flour (almidón) beyond their 
own needs, something which can 
be considered to be intermittent 
crafting or multi-crafting, following 
Hirth [2009]. Further research into 
the quantity of manioc grown at 
Cerén will facilitate an assessment 
of the distribution, production, 
and consumption of manioc.  
Questions about distribution, whe-
ther manioc was confined to the 
household economy, exchanged 
within the village, or distributed far 
beyond the village will enlighten 
us about the domestic economy 
of the inhabitants. The nature of 
consumption also needs to be 
considered, since manioc foods-
tuffs may have been eaten or 
drunk in massive feasts and/or as 
part of quotidian meals. Just like 
other foods, such as maize and 
animals, manioc may have been 
consumed in mundane and sa-
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cred contexts [Nancy Gonlin per-
sonal communication, 2011; Gon-
lin and Lohse, 2007; Masson, 1999].
The fine-grained chronology pro-
vided by the Loma Caldera erup-
tion affords a high degree of accu-
racy in assessing events at Cerén. 
It is highly likely that harvesting of 
the manioc fields and a ritual feast 
within the village [Sheets, 2002] 
coincided. Cerén’s ritual feasting 
evidence near Structure 10 inclu-
ded the remains of a deer-skull 
headdress [Brown, 2001; Sheets, 
2002], surely a ceremonial artifact. 
Ethnographically, the white-tailed 
deer is still utilized in the cuch ce-
remony of modern Maya groups 
to ensure a successful harvest 
[Pohl, 1981]. Harvest rituals and 
feasts have been documented as 
important aspects of many cultu-
res both past and present [Dietler 
and Hayden, 2001]. Agricultural 
production is directly connected 
with feasting in that agricultural 
products are the basis for such 
community events and the orga-
nization of production and labor 
are vital elements of hosting a suc-
cessful feasting event. Taken to-
gether, the deer-skull headdress, 
the massive quantity of harvested 
manioc, the coordinated manioc 
and maize harvests, and time of 
the year all suggest that the villa-
gers were on the verge of a ma-
jor cultural event when the earth 

shook and the sky filled with lava 
and ash.
	 As Nancy Gonlin and I 
have discussed elsewhere, the 
maize-centric views of Mesoame-
rican researchers might be biasing 
us to ignore the significant contri-
butions of other crops to ancient 
Maya diets, culture, and ideology 
[Gonlin and Dixon, 2011]. Consi-
der the possibility that Cerén is in 
fact similar to many other sites in 
the Maya region both in terms of 
dietary consumption and produc-
tion. An interesting shift then oc-
curs in our perception of ancient 
Maya cultivation and culture. 
While undoubtedly maize fields 
grew throughout the Maya area, 
perhaps other intensively cultiva-
ted crops, in particular manioc, 
were much more prevalent than 
our previous reconstructions have 
included. It is hoped that recent 
lithic analysis will aid in correcting 
at least part of this conception 
[Heindel, 2011; Sheets, 2011].
	 Assessing the quantity of 
manioc production at Cerén will 
be a key aspect to examining 
staple crop production at the site 
and reanalysis of previously collec-
ted geophysical data might aid in 
this process. One potential area of 
additional manioc cultivation has 
already been identified at the site, 
to the west of the Cerén village 
center where manioc beds were 
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discovered in a road cut in 2009 
(Figure 5). In light of the manioc 
field discoveries, reassessment of 
previous geophysical and drilling 
investigations from 2005 also sug-
gests that there might be further 
manioc fields in this region.
	 Continued research at 
Cerén will provide better data 
from which to assess the role of 
manioc at the site. Whether it was 
one component in a diverse agri-
cultural system, a staple crop pro-
duced for village consumption, 
or a specialized cultigen traded 
in the Zapotitán Valley remains to 
be determined. We are only now 
beginning to understand how the 
villagers themselves organized 
manioc production, processed 
and consumed manioc, and even 
how they might have perceived 
of manioc in terms of mundane 
and ritual uses. To ascertain the 
role of manioc at Cerén will requi-
re further documentation of the 
extent of cultivation and the inter-
pretation of evidence pertaining 
to rituals. What is clear at present 
is that these data are providing a 
link between agriculture and ritual 
in the Maya area and that the 
manioc fields of Cerén continue 
to change our view of the agricul-
tural landscape of Classic Period 
Maya.   

Acknowledgments

Thankfully Nancy Gonlin, Errin We-
ller, and Payson Sheets reviewed 
earlier drafts of this paper and 
significantly aided in its develo-
pment. Any errors are my own. 
Many thanks are due to Queza-
da Perla, Darna Dufour, and Matt 
Sponheimer for their expertise. 
Gratitude is also owed to CON-
CULTURA, El Salvador, the gover-
nment of El Salvador, and the 
people of Joya de Cerén. Thank 
you Payson Sheets, David Lentz, 
Larry Conyers, Errin Weller, Monica 
Guerra, Adam Blanford, George 
Maloof, Angie Hood, Andy Tetlow, 
and all others who have shared in 
research at Joya de Cerén.  The ti-
reless dedication and work of Pay-
son Sheets and many archaeolo-
gists who have worked at Cerén 
continues to provide a solid foun-
dation for this and future research.  
Finally my deepest gratitude is 
owed to my family- Nanny, Mom, 
Dad, Mickie, Lance, Tommy, Sie-
rra, Savannah, Lance Jr., James, 
and Matthew- and to my ama-
zing and patient wife Lauren.



224   La Universidad

References Cited 

Beach, T., S. Luzzadder-Beach, 
N. Dunning, J. Hageman, and J. 
Lohse [2002].  «Upland Agricultu-
re in the Maya Lowlands: Ancient 
Maya Soil Conservation in Nor-
thwestern Belize». The Geographi-
cal Review 92 (3): 372-397.

Bronson, B. [1966]. «Roots and the 
Subsistence of the Ancient Maya». 
Southwestern Journal of Anthro-
pology 22: 251-79.  

Brown, L. [2001].  «Feasting on the 
Periphery: The Production of Villa-
ge Festivals and Rituals Feasting at 
Cerén, El Salvador». In Feasts: Ar-
chaeological and Ethnographic 
Perspectives on Food, Power, Po-
litics, edited by B. Hayden and M. 
Dietler, 368-390. Washington, DC.: 
Smithsonian Institution Press.
  
Cock, J. [1985]. Cassava: New 
Potential for a  Neglected Crop.   
Boulder, CO: Westview Press. 
 
Crane, Cathy J. [1996].  «Archae-
obotanical and Palynological Re-
search at a Late Preclassic Maya 
Community, Cerros, Belize».  In The 
Managed Mosaic: Ancient Maya 
Agriculture and Resource Use, S. 
L. Fedick (ed.), 262-277. Salt Lake 
City, UT: University of Utah Press.  

Dietler, M. and B. Hayden [2001].  
Feasts: Archaeological and Eth-
nographic Perspectives on Food, 
Power, Politics.  Washington, DC: 
Smithsonian Institution Press.    

Dietler, M. and I. Herbich [2001]. 
«Feasts and Labor Mobilization: 
Dissecting a Fundamental Econo-
mic Practice». In Feasts: Archaeo-
logical and Ethnographic Pers-
pectives on Food, Politics, and 
Power, M. Dietler and B. Hayden 
(eds.), 1-20. Washington, DC: Smi-
thsonian.  

Dixon, Christine [2011]. «Feeding 
the Masses:  New Perspectives on 
Maya Agriculture from Cerén El 
Salvador». In Living on the Land: 
The Complex Relationship bet-
ween Population and Agriculture 
in the Americas, John D. Wingard 
and Sue Hayes (eds.),160-198.  
Denver: University of Colorado 
Press, in press.

--------------- [2010]. «Agricultural 
Organization and Field Bounda-
ries: A brief look at Cerén, El Sal-
vador».  Paper presented at the 
75th Annual Society for American 
Archaeology Meeting, St. Louis, 
Missouri.

----------------- [2009].  «Manioc 
Agriculture in Report of the 2009 
Maya Agricultural Project South 



La Universidad   225

of Joya de Cerén, El Salvador». 
Enlace Academico Centroameri-
cano, Fundacion Clic. San Salva-
dor, El Salvador.  (www.colorado.
edu/Anthropology/people/bios/
sheets.html)

---------------- [2007]. «Classic Period 
Maya Agriculture: Test Pits 1 and 2, 
5 and 6». In 2007 South of Cerén 
Technical Report to Concultura, P. 
Sheets (ed.). San Salvador, El Sal-
vador.  

Dunning, Nicholas P. [1996].  «Re-
examination of Regional Variabili-
ty in the Pre-Hispanic Agricultural 
Landscape». In Managed Mosaic: 
Ancient Maya Agriculture and 
Resource Use, S. Fedick (ed.), 53-
68. Salt Lake City, UT: University of 
Utah Press.

--------------- [1992].  Lords of the hills: 
ancient Maya settlement of the 
Puuc region, Yucatan, Mexico.  
Madison, WI: Prehistory Press.

--------------- [1989]. «Archaeolo-
gical Investigations at Sayil, Yu-
catan: Intersite Surveys and Soil 
Studies». In University of Pittsburgh 
Anthropological Papers No. 2. 
Pittsburgh, PA.: University of Pitts-
burgh.
  
Fedick, Scott L. (ed.) [1996].  «The 
Managed Mosaic: Ancient Maya 

Agriculture and Resource Use». 
Salt Lake City, UT: University of 
Utah Press.  

Fedick, Scott L., and Anabel Ford 
[1990]. «Prehistoric Agricultural 
Landscape of the Central Maya 
Lowlands: An Examination of Local 
Variability in a Regional Context». 
World Archaeology 22(1):18-33.  

Flannery, K. V. (ed.)[1982].  Maya 
Subsistence: Studies in Memory of 
Dennis E. Puleston. New York: Aca-
demic Press.  

Gonlin, N. and C. Dixon (Eds.) 
[2011]. «A Twist on the Tortilla: 
Manioc at Ceren and Its Implica-
tions for Mesoamerica». Society 
for American Archaeology 76th 
Annual Meeting March 31. Sacra-
mento, CA.

Gonlin, N. and J. Lohse [2007]. 
Commoner Ritual And Ideology 
in Ancient Mesoamerica. Boulder, 
CO: University of Colorado Press. 

Hansen, M. [1983]. «Yuca». In Cos-
ta Rican Natural History, edited  
by Daniel Janzen. Chicago, IL: 
University of Chicago Press.   
      
Heindel, Theresa [2011]. «Seeking 
Durable Indicators of Manioc 
Processing: Scrapers». Society for 
American Archaeology 76th An-



226   La Universidad

nual Meeting March 31. Sacra-
mento, CA.

Hirth, Kenneth G. [2009]. «Chap-
ter 2. Craft Production, Household 
Diversification, and Domestic Eco-
nomy in Prehispanic Mesoameri-
ca».  In Housework: Craft Produc-
tion and Domestic Economy in 
Ancient Mesoamerica, 13-32.  Ar-
chaeological Papers of the Ameri-
can Anthropological Association, 
Number 19. Wiley, Hoboken.  

Killion, T.A., J.A. Sabloff, G.Tourtellor, 
and N.P. Dunning [1989]. «Intensi-
ve Surface Collection of Residen-
tial Clusters at Terminal Classic Sa-
yil, Yucatan, Mexico». Journal of 
Field Archaeology 16(3):273-294.  

Lentz, D. L., M. Beaudry-Corbett, 
M.L. Reyna de Aguilar, and L. Kaplan 
[1996].   «Foodstuffs, forests, fields 
and shelter: A paleoethnobota-
nical analysis of vessel contents 
from the Cerén site, El Salvador».  
Latin American Antiquity 7(3): 247-262.  

Masson, M. [1999]. «Animal Re-
source Manipulation in Ritual and 
Domestic Contexts at Postclassic 
Maya Communities». World Ar-
chaeology 31(1): 93-121. 
  
Miksieck, C.H. [1991]. «The Ecolo-
gy and Economy of Cuello I: the 
natural and cultural landscape of 

Preclassic Cuello», In Cuello: an 
early Maya community in Belize, 
N. Hammond (ed.), 70-84.  Cam-
bridge, MA: Cambridge University 
Press.

Murtha, T. M. Jr. [2002]. «Land and 
Labor: Classic Maya Terrace Agri-
culture at Caracol, Belize». Unpu-
blished Ph.D. dissertation. Pennsyl-
vania State University: Pittsburgh, PA.   

Pohl, M.  [1981]. «Ritual Continuity 
and Transformation in Mesoame-
rica. Reconstructing the Ancient 
Cuch Ritual». American Antiquity 
46: 513-529.  

Pohl, M. D., K. O. Pope, J. G. Jo-
nes, J. S. Jacob, D. R. Piperno, S. D. 
DeFrance, D. L. Lentz, J. A. Gifford, 
M. E. Danforth, and J. K. Josserand 
[1996]. «Early Agriculture in the 
Maya Lowlands». Latin American 
Antiquity 7 (4): 355-72.   

Pope, K., M. Pohl, J. Jones, D.Lentz, 
C. Von Nagy, F. Vega, and I. 
Quitmyer [2001].  «Origin and En-
vironmental Setting of Ancient 
Agriculture in the Lowlands of 
Mesoamerica». Science 292:1370-74.  

Robin, C. [2006].  «Gender, Far-
ming, and Long-Term Change: 
Maya Historical and Archaeologi-
cal Perspectives». Current Anthro-
pology 47:3. 



La Universidad   227

--------------- [2003]. «New Directions 
in Classic Maya Household Ar-
chaeology». Journal of Archaeo-
logical Research 11:4: 307-356.   

--------------- [1999].  «Towards an ar-
chaeology of everyday life: Maya 
farmers of Chan Noòhol, Belize» 
.Ph.D. Dissertation. Philadelphia, 
PA: University of Pennsylvania.  

Sheets, P.D. [2011]. «Seeking Dura-
ble Indicators of Manioc Proces-
sing: Obsidian Cutting Edges». So-
ciety for American Archaeology 
76th Annual Meeting March 31. 
Sacramento, CA.

--------------- (ed.) [2009].  «Report of 
the 2009 Maya Agricultural Project 
South of Joya de Cerén, El Salva-
dor», Enlace Académico Centro-
americano, Fundación Clic. San 
Salvador, El Salvador. 

--------------- [2006]. The Cerén Site: 
A Prehistoric Village Buried by Vol-
canic Ash in Central America (2nd 
Edition). Case Studies in Archaeo-
logy Series. New York, NY: Harcourt 
Brace Collage Publishers.

--------------- (ed.) [2002]. Before the 
Eruption: The Ancient Cerén Villa-

ge in Central America. Austin, TX: 
University of Texas Press.

 Sheets, P. D., C. C. Dixon, A. Blan-
ford, and M. Guerra [2009]. Des-
cubrimientos de Investigaciones 
Geofísicas y Arqueológicas al Sur 
de Joya de Cerén.  In Press:  El 
Salvador Investiga.  San Salvador: 
Concultura.

Sheets, P. D. and M. Woodward 
[2002]. «Cultivating biodiversity:  
Milpas, Gardens, and the Clas-
sic Period landscape».   In Before 
the Volcano Erupted: The Ancient 
Cerén Village in Central America, 
P.D. Sheets (ed.), 184-191. Austin: 
University of Texas Press.  

Webb, E.A., H.P. Schwarcz., & 
Healy, P.F. [2004]. «Carbon isoto-
pe evidence for ancient maize 
agriculture in the Maya lowlands». 
Journal of Archaeological Scien-
ce, 31, 1039–1052.  

Wingard, J. and S. Hayes (eds.) 
[2011]. Living on the Land: The 
Complex Relationship between 
Population and Agriculture in the 
Americas. Denver: University of 
Colorado Press, in press.


