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Chapter 1.  Introduction.   
 
Payson Sheets 
 
 
Prior to the 1960s, most archaeologists assumed low Classic period population densities 
throughout the Maya area, and it logically followed that extensive maize swidden agriculture 
was sufficient to supply the basic food needs. However, regional surveys since then have 
discovered dense populations, of hundreds of people per square kilometer. Paleodemographic 
and settlement knowledge has increased rapidly, but understanding how those populations fed 
themselves has lagged behind. Some large-scale features of intensive agriculture have been 
found, including swamp reclamation raised fields, terracing, and water control systems, and 
recently microscopic indicators of various species have been identified. Unfortunately, data on 
individual cultigens, details about field management, and agricultural productivity have been 
difficult to obtain.  
 
Manioc cultivation among the Maya has remained controversial. Many scholars since the  
1960s enthusiastically supported root crops as possible dietary components, particularly 
manioc. Others have pointed out the paucity of actual data of manioc cultivation among the 
ancient Maya. Some argued the Classic Maya cultivated no manioc, and stated it may have 
been introduced during the Postclassic period, or even by the Spanish from the Caribbean in 
colonial times. Microscopic examination of Belize sediments has detected manioc pollen by 
3000 BC, and manioc starch grains were identified in Panama from ca. 4000-5000 BC. 
Macroscopic details of growth and cultivation have eluded archaeologists until recently. During 
preliminary research 200 meters south of the Cerén site in El Salvador, in June 2007, an 
intensive manioc cultivation plot was discovered in two test pits excavated through 3 m of 
volcanic ash. The 2009 research program was designed to examine the plot by studying 
planting, harvesting, and replanting techniques, caloric production per unit area, and field 
maintenance. Multiple lines of evidence of past manioc production were collected and will be 
compared, many of which can be found in other sites with more common kinds of preservation. 
 
Maya Subsistence: Previous Interpretations  
 
The predominant view of ancient Maya agriculture during the 19th and early-to-mid 20th 
centuries was of extensive swidden cultivation of maize, with beans and squash as secondary 
crops. Early travelers, such as Thomas Gage in the 17th century (Thompson 1958), and later 
Stevens and Catherwood (1841), observed the Maya successfully feeding dispersed 
populations by low intensity swidden cultivation. Early archaeologists extrapolated that back into 
Precolumbian times. Morley (1946) firmly implanted the swidden-maize-milpa model in our 
discipline by arguing that there had been no changes in agriculture over three millennia, and 
claiming it was the only form of agriculture possible in the Maya tropics because of the uniformly 
poor soils.  
 
The challenge to this dominant interpretation came not from direct agricultural discoveries, but 
indirectly from paleodemography. During archaeological projects such as Tikal during the 1960s 
surveyors found vastly greater housemound densities, and by inference population densities, 
than previously believed existed (Willey 1982:4). Culbert and Rice (1990) summarize 
paleodemographic estimates of many hundreds of people per square kilometer at many Classic 
period sites derived from those surveys. By the 1960s it was clear that swidden was insufficient 
to feed such populations, and archaeologists accepted the challenge of seeking alternative 
agricultural strategies and cultigens practiced by the ancient Maya.  



Bronson (1966) explored root crops as possible dietary supplements for the ancient Maya, and 
was in part responsible for a burst in enthusiasm for this subsistence alternative to maize. He 
documented manioc cultivation among seven out of 10 ethnographically recorded Maya groups. 
For instance, the Chorti, the closest Maya group to El Salvador today, cultivated manioc in fields 
separate from other crops (Wisdom 1940:56). In a brief visit to Jocotan and nearby Chorti Maya 
communities in 2009, we were unable to locate any such cultivation, as acculturation has been 
prominent during recent decades. The sellers of manioc tubers in the traditional market in 
Jocotan stated that manioc was still grown in isolated Chorti areas, but not in the central valley 
near Jocotan. Bronson (1966) also mentioned that the Maya word for manioc, ñtzôiXn,ò was 
found in all major branches of Maya languages, indicating widespread utilization, and perhaps 
significant time depth. Flannery (1982:xix) noted the surge of interest in manioc among 
Mesoamericanists after Bronsonôs publication, but criticized scholars who ñbelieved on faith [in 
Precolumbian manioc cultivation] because there is no archaeological evidence to support it.ò 
Flannery did note two ancient manihot seeds discovered in Tamaulipas and Chiapas, but stated 
that both may be wild. The evidence for Classic period Maya cultivation of manioc was so weak 
that Marcus (1982: 252) suggested outsiders may have introduced it during the Postclassic 
period, or even that the Spanish brought it into the area from the Caribbean during colonial 
times.  
 
In their surge of enthusiasm for finding evidence of manioc cultivation, Mesoamerican 
archaeologists sought artifactual evidence, but they often did not think critically. For instance, 
Green and Lowe (1967: 128-9) found small obsidian flakes at Altamira, and suggested they 
might have been used for grating manioc. Unfortunately many Mesoamericanists, including 
Flannery (1982), and the authors of most Mesoamerican/Maya textbooks written since then, 
embraced the interpretation that the obsidian flakes were used in manioc grating. Many 
Mesoamerican archaeologists should have considered the cautionary insights of DeBoer (1975) 
and recently of Perry (2005) regarding the necessary toughness of known manioc grater chips 
based on their extensive experience with manioc. And I suggest that if the Altamira obsidian 
flakes actually were used to grate manioc, they would have fractured badly, inducing internal 
bleeding when passing through the digestive tract of the unfortunate consumer. The lithic ñteethò 
in known manioc grater boards are not made of brittle thin vitreous minerals. Further, bitter 
manioc usually is grated in Latin America, as the first step in detoxification, but sweet manioc 
need not be grated. The Maya manioc controversy, at its height in the 1970s and 80s, has 
subsided, at least partly because of frustration in finding direct and compelling evidence. 
Microscopic evidence of domesticated manioc in sediment cores in the Maya area and nearby 
(see below) indicates it was known to the Maya and must have been cultivated somehow. How, 
where, and how much, are our research foci.  
 
Maya Subsistence: Recent and Current Understandings  
 
In the most extensive compendium of the ancient Maya, Sharer (2006: 80-882) describes the 
current understanding of subsistence as a mixture of extensive and intensive techniques 
focusing on maize, beans, and squash. He notes that the Classic period population increase 
required more intensive techniques, including kitchen gardens, terracing, raised fields, and 
irrigation. He also favored the multi-species mosaic model of intercropping, mimicking the 
species diversity of the rainforest.  
 
In the felicitously titled book The Managed Mosaic Fedick (1996) provides a detailed recent 
understanding of ancient Maya agriculture. The 28 authors provide many facts and cases 
consistent with Sharerôs overview, and they document environmental heterogeneity in ways not 
imagined a decade or two before. Many chapters present large-scale agricultural intensification 



features such as terracing, raised fields, canals, and reservoirs, because they preserve better in 
tropical climates than do smaller features. And, not surprisingly, the domesticated plant species 
that have the greatest chances of being preserved in the archaeological record are featured, 
especially maize. The index provides 73 page references for maize, but only two for manioc. 
Both are by Cathy Crane (1996:271), and her point is how little evidence of cultivation of any 
root crop has been found among the Maya, and she concludes, ñthe role of root crops in the 
Maya diet is unknown.ò Miksieck (1991:180) identified some carbonized organic materials at 
Cuello as fragments of manioc stems, but he did not know if they were wild or domesticated. 
And Jones identified domesticated manioc pollen from a sediment core taken from Cobweb 
Swamp, but it is not well dated (Crane 1996). One manioc plant was found in previous Cerén 
research, in the Household 1 kitchen garden (Sheets and Woodward 2002), and a few isolated 
ones were found elsewhere, leading us to think that manioc provided little to the diet. That 
finding was consistent with historic Spanish observations that manioc was cultivated only in 
gardens, and not as a staple like maize in formal rows.   
 
The best evidence of manioc in the Maya lowlands has come from microscopic examination of 
soils and sediments. Pohl et al. (1996) found probable domesticated manioc pollen in swamp 
cores from northern Belize, dating to about 3400 BC, and apparent domesticated manioc pollen 
was discovered more than a millennium earlier in nearby Tabasco (Pope et al. 2001). Manioc 
starch grains are even earlier in Panama, by c. 4000-5000 BC (Dickau et al. 2007). What have 
eluded archaeologists until recently are the cultivation details. Was manioc a minor cultigen in 
gardens, or was it a staple? Was manioc interplanted with other cultigens, or in single-species 
plots? Was it planted in beds? How carefully were planting beds prepared and maintained? Can 
individual cultivators and their plots be identified? Was manioc planted by seeds or stems, 
called óstakes,ô and if the latter, were they vertical, slanted, or horizontal? What was the caloric 
productivity per unit area, relative to other cultigens? How extensively and intensively was it 
cultivated? Might leaves have also been consumed? These are our research questions. 
 
The 2007 Research Discoveries at Cerén 
 
Well-preserved manioc planting beds were discovered south of Cerén during the 2007 National 
Geographic-sponsored research (Fig. 1-1, Test Pits 1 and 2). The theoretical framework for the 
project involves the interrelated domains of demography and agricultural intensification 
(Boserup 1965, 1981, Richards 1985), that people often adjust to increasing population 
densities by intensifying their agriculture. The Zapotitan valley was depopulated after the 
Ilopango eruption, but Cerén was part of the reoccupation, and Late Classic populations were 
quite dense, at c. 200-400 people/km2 (Black 1983:82). More recent research on intensification 
has considered many factors beyond demography (Netting 1993, Stone 1990). Kunen et al. 
(2000) document demographic growth and agricultural intensification in the Peten wetlands, 
contemporary with Cerén. Most of the literature on agricultural intensification and theory building 
focuses on state level societies, but the literature on smallholders (e.g. Netting 1993) is 
pertinent to Cerén. Intensification among traditional smallholders consistently is more 
pronounced near their houselots, and usually diminishes with distance as one enters the 
outfields (Robert Netting pers. comm. 1985). Our hypothesis in 2007 was that agricultural 
intensification and productivity would decline in fields a few hundred meters south of the village. 
 
The results did not support that hypothesis. All evidence encountered in 2007 indicated 
sustained intensity (Sheets et al. 2007). One pair of test pits found a high-performance maize 
milpa (Wilken 1971) with productivity similar to that documented within the site (Sheets and 
Woodward 2002), another pair found an area that had been agricultural and was converted to  
 



         
Figure 1-1. Map of 2009 Research Area. Test Pits 1 and 2 excavated in 2007 are in the center. 
 
 
open use, and the third pair found manioc. Maize intensity was maintained at a distance, and 
the manioc field may have greatly out produced all other cultigens in food per unit area.  
 
The 2007 research proceeded in three stages: mapping the present surface of the research 
area, geophysical exploration with ground-penetrating radar, and excavating test pits in areas of 
interest (Sheets et al. 2007). The fortuitous anachronism created by the Loma Caldera volcanic 
eruption is that it preserves micro field features and growing plants extant at that moment, in 
spite of the 1400 years and myriad earthquakes that have intervened. Fine details, for example, 
individual hand marks of people shaping the planting beds were preserved by the eruption.  
 



The manioc planting beds were encountered in Test Pits 1 and 2 (Fig. 1-1), each 2 x 3m, and 
3m deep (Sheets et al. 2007). Compared to the maize ridges that we excavated in so many 
areas of Cerén (Lentz and Ramirez-Sosa 2002, Sheets and Woodward 2002), these manioc 
beds are massive. They are seven to ten times the volume of the maize ridges. But we were 
surprised to find nothing growing above the ridges, because the Loma Caldera tephra regularly 
preserves the stems of most growing plants larger than ½ cm in diameter, often to 50 cm above 
the Classic period ground surface, or higher. The answer was inside the 5 planting beds: the 
bushes had been cut and removed just before the eruption, and the basal portions of the trunks 
had been planted horizontally into the ridges to initiate the next round of growth. This had 
occurred the same day as the eruption, or just a few days before, based on our finding vertical 
and sometimes overhanging edges of the beds. The beds are composed of unconsolidated, 
slightly weathered volcanic ash from the Ilopango eruption, and that material cannot hold a 
vertical surface after it dries or after it is rained upon. Most of the manioc tubers had been 
harvested, but not all, as we occasionally found them as preserved hollows in the beds, and 
cast them with dental plaster. Dr. Nagib Nassar (Professor, Dept. of Genetics & Morphology, 
University of Brasilia), a major international authority on manioc, said the stalks we recovered 
were unusually robust, which would have resulted in abundant tuber production. Local 
agriculturalists said they are unable to grow manioc today as robust as these grown in Classic 
times.  
 
The formality and the extent of the manioc beds indicate that manioc must have been a staple 
crop at Cerén. The single manioc plant in the kitchen garden of Household 1, and no other 
manioc plants in any other excavations within the village, indicated it was a garden plant, and a 
minor one at that. How wrong we were. The primary foci of the 2009 research were the extent, 
productivity, and variation of intensive manioc cultivation at Cerén. 
 
The next chapters in this report describe and interpret the research results in terms of general 
categories. George Maloof presents the various cleared areas, and what we learned as to their 
functions. Then Andy Tetlow and Angie Hood focus on the maize fields (ñmilpasò). Christine 
Dixon discusses the richness of patterns and variation in the manioc fields. That is followed by a 
preliminary report on the paleoethnobotanical research by David Lentz and Angie Hood. In 
addition, George Maloof describes a new way he has innovated to do photomapping and 
photoprofiling of excavated areas, a way of georeferencing photographs of ground surfaces and 
of excavation walls. Finally, I summarize our research findings. 
 
 
 
References Cited: 
 
Black, Kevin 1983 ñThe Zapotitan Valley Archaeological Surveyò In Archeology and  
Volcanism in Central America: The Zapotitan Valley of El Salvador, Ed. by P. Sheets.  
University of Texas Press, Austin. Pp. 62-97.  
 
Boserup, Esther 1965 The Conditions of Agricultural Growth. Allen & Unwin, London.  
 
Boserup, Esther 1981 Population and Technology. Blackwell, Oxford.  
 
Bronson, Bennet 1966 Roots and the Subsistence of the Ancient Maya. Southwestern  
Journal of Anthropology 22: 251-79.  
 
Crane, Cathy 1996 Archaeobotanical and Palynological Research at a Late Preclassic  
Maya Community, Cerros, Belize. In The Managed Mosaic: Ancient Maya Agriculture  



and Resource Use, Ed. by Scott Fedick. University of Utah Press, Salt Lake City, Pp.  
262-277.  
 
Culbert, T. Patrick, and Don Rice (Eds.) 1990 Precolumbian Population History in the  
Maya Lowlands. University of New Mexico Press, Albuquerque.  
 
DeBoer, Warren 1975 The Archaeological Evidence for Manioc Cultivation: A  
Cautionary Note. American Antiquity 40: 419-432.  
 
Dickau,, Ruth, Anthony Ranere, and Richard Cooke 2007 Starch grain evidence for the  
preceramic dispersals of maize and root crops into tropical dry and humid forests of  
Panama. Proceedings, National Academy of Sciences, 104:9: 3651-56.  
 
Fedick, Scott 1996 The Managed Mosaic: Ancient Maya Agriculture and Resource Use.  
University of Utah Press, Salt Lake City.  
 
Flannery, Kent 1982 Preface. In Maya Subsistence: Studies in Memory of Dennis E.  
Puleston, Ed. by Kent Flannery. Academic Press, New York, Pp. xvii-xxii.  
 
Green, Dee, and Gareth Lowe 1967 Altamira and Padre Piedra, Early Preclassic Sites  
in Chiapas, Mexico. Papers of the New World Archaeological Foundation, #20.  
Brigham Young University, Provo, Utah.  
 
Kunen, Julie, Pat Culbert, Vilma Fialko, Brian McKee, and Liwy Grazioso 2000 ñBajo  
Communities: A Case Study from the Central Peten.ò Culture & Agriculture 22: 15-31.  
 
Lentz, D.L.and C.R. Ramírez-Sosa. 2002. Cerén plant resources: Abundance and  
diversity. In: Before the Volcano Erupted: The Cerén Village in Central America, Sheets,  
P.D., ed., pp. 33-42. University of Texas Press, Austin.  
 
Marcus, Joyce 1982 ñThe Plant World of the Sixteenth and Seventeenth-Century  
Lowland Maya.ò In Maya Subsistence: Studies in Memory of Dennis E. Puleston, Ed.  
By K. Flannery. Academic Press, NY. Pp. 239-274.  
 
Miksicek, Charles 1991 The natural and cultural landscape of Preclassic Cuello. In  
Cuello: An Early Maya Community in Belize, Ed. by Norman Hammond. 70-84.  
Cambridge University Press, Cambridge.  
 
Morley, Sylvanus 1946 The Ancient Maya, 1st ed. Stanford University Press, Stanford.  
 
Netting, Robert 1993 Smallholders, Householders: Farm Families and the Ecology of  
Intensive, Sustainable Agriculture. Stanford University Press, Stanford.  
 
Perry, Linda 2005 ñReassessing the Traditional Interpretation of óManiocô Artifacts in the  
Orinoco Valley of Venezuela.ò American Antiquity 16:4: 409-26.  
 
Pohl, Mary, Kevin Pope, John Jones, John Jacob, Dolores Piperno, Susan DeFrance,  
David Lentz, John Gifford, Marie Danforth, and Kathryn Josserand 1996 ñEarly  
Agriculture in the Maya Lowlands.ò Latin American Antiquity 7:355-72.  
 
Pope, Kevin, Mary Pohl, John Jones, David Lentz, Christopher von Nagy, Francisco  
Vega, and Irvy Quitmyer 2001 ñOrigin and Environmental Setting of Ancient Agriculture  
in the Lowlands of Mesoamerica.ò Science 292:1370-74.  
 
Richards, Paul 1985 Indigenous Agricultural Revolution. Westview Press, Boulder CO.  
 



Sharer, Robert, with Loa Traxler 2006 The Ancient Maya. Stanford University Press,  
Stanford CA.  
 
Sheets, Payson, and Michelle Woodward 2002 Cultivating biodiversity: Milpas,  
Gardens, and the Classic Period landscape. In Before the Volcano Erupted: The  
Ancient Cerén Village in Central America, Ed. by P. Sheets. University of Texas Press,  
Austin. Pp. 184-191.  
 
Sheets, Payson, Christine Dixon, Adam Blanford, and Monica Guerra  
2007  Descubrimientos de Investigaciones Geofisicas e Arqueologicas al sur de Joya de Cerén.  El 
Salvador Investiga 3:6: 20-26.  Concultura, San Salvador.   
 
Stevens, John, and Frederick Catherwood 1841 Incidents of Travel in Central America,  
Chiapas, and Yucatan. Harper & Brothers, New York.  
 
Thompson, J. Eric S. 1958 Thomas Gageôs Travels in the New World. University of  
Oklahoma Press, Norman.  
 
Willey, Gordon 1982 ñDennis Edward Puleston (1940-1978): Maya Archaeologist.ò  
Maya Subsistence: Studies in Memory of Dennis E. Puleston, Ed. By K. Flannery.  
Academic Press, NY. Pp. 1-15.  
 
Wisdom, Charles 1940 The Chorti Indians of Guatemala. Chicago: University of  
Chicago Press. 
 
 
Acknowledgements 
 
I wish to express my gratitude to the US National Science Foundation for their support of our research, 
with Grant # BCS 0809217. The assistance of Dr. John Yellen is particularly appreciated. Hector 
Sermeno granted Salvadoran governmental permission for our research, from his position as Director de 
Patrimonio Cultural, in CONCULTURA. 
 
I appreciate the willingness of the landowners (Santos Viuda de Galdamez, Juan Ramirez, and Santana) 
to allow us to excavate on their land, and disturb their crops.  Fortuitously, much of the land was in fallow, 
during the dry season, but we did considerable damage to sugarcane on the Ramirez plot. Fortunately we 
were able to compensate for crop damage.  
 
A deep debt of gratitude is owed Salvador Quintanilla (ñChambaò) for his help in selecting the finest crew 
of workers that it is has been my pleasure to ever work with, in any country, in any season. They are a 
credit to their town and their country. They are: Julio Garcia, Salvador Carabante Ortega, Alejandro 
Granados, Antonio Carabante, Mario Evora, Amil Carbaja, Jose Campos, Nelson Alvarez, Jose Alvarez, 
Jose Guevara, Camilo Lopez, Ernesto Alvarez, Rigoberto Ramirez, Marvin Martinez, Juan Valencia, 
Vladimir Alvarez, Jose Ramirez, Willian Guerra, Carlos Martinez, Leandro Flores, Moises Rivas, Feliciano 
Paez, and Emilio Ramirez. 
 
And what a fine crew of graduate students who shared the hard work with me in the dust and heat of the 
Salvadoran dry season: Christine Dixon, George Maloof, Andy Tetlow, and Angie Hood. Although field 
conditions were often trying, they performed on a professional level, which is both impressive and 
appreciated. 
  



Chapter 2. Classic Period Maize Agriculture South of Joya de Cerén. 
 
Andrew P. Tetlow  
With Additions by Angela N. Hood  
  
 
Introduction 
 
The 2009 field season at Joya de Cerén continued to shed light on the specific extent, 
techniques, and types of agriculture that were practiced at this extremely valuable Classic 
period Maya site. The destruction by volcanic burial, while calamitous for the Maya residents, 
has provided a great deal of information about the day -to- day lives of the siteôs occupants. This 
remarkably preserved evidence is a result of the eruption of Loma Caldera Volcano1400 years 
BP and the sudden burial of the site beneath a great deal of highly destructive, but also very 
protective, volcanic ash. This has resulted in levels of preservation, particularly in the realm of 
agricultural production, which have not been seen at any other location in the Maya area. The 
site and the surrounding area of Cerén is a unique treasure for archaeology as well as the 
country of El Salvador and the world as a whole, as evidenced by Cer®nôs status as a United 
Nations World Heritage Site, the first and only such location in El Salvador. Nowhere else in the 
Maya area can such an accurate image of the day to day life of the ancient Maya people be 
captured and examined so closely and in such remarkable detail.  
 
Aside from the unique preservation encountered across the site, this section will deal with the 
evidence relating to maize agriculture that has been painstakingly recovered during this most 
impressive, and continually surprising, field season. Each excavation unit that has exhibited 
evidence of maize will be discussed in detail. This will be accompanied by the location and 
extent of each sample of evidence that has been recovered. These excavations will also be 
examined within the context of the larger area as a whole in order to draw conclusions about the 
relationships between individual examples of maize agriculture and other forms of agricultural 
production that were occurring simultaneously in adjacent areas. For example, in the case of 
Operation G, this can be seen most clearly as there is a crisp delineation between examples of 
manioc production which then suddenly change into strictly maize agriculture. Surprising 
relationships and discoveries such as these are surely the hallmark of this field season and 
many other examples of such remarkable data will be examined below after a brief description 
of some prior research that has been conducted at Cerén site by Dr. Payson Sheets and 
colleagues.  
 
Prior Maize Agricultural Research at Cerén Site 
 
Excavations carried out in 1990 by Dr. Sheets, and described in the Preliminary Report of said 
season by Brian McKee, encountered a series of maize surcos beginning 2.6 meters from the 
eastern extent of Structure 9. The majority of the initial holes were located in Unit 3, and after 
casting and further detailed excavation it was discovered that these were maize plants (McKee 
1990). Much of the evidence recovered was in the form of mature corn cobs, which ranged in 
length from 15-20cm (McKee 1990). These mature cobs were recovered with stalks doubled 
over, likely as an intentional agricultural harvesting technique to stop the flow of nutrients to the 
ear and all rain water to flow over the ear, helping it to dry (Sheets, personal communication 
2009). The average height of the maize casts was 50cm to 80cm (McKee 1990), which roughly 
matches many of the results from the 2009 season, and the particular example of an intact and 
doubled over maize stalk complete with ear from Operation East.    
 



Later excavations carried out in 1996, and also described by Brian McKee in that seasonôs 
Preliminary Report, depicted an extension of the original excavations of 1990. The initial goal of 
these excavations was to locate Structure 8, however, excavations uncovered further evidence 
of the maize field first encountered in 1990. These excavations took place to the north of the 
previously uncovered field. One interesting article of evidence to note from the 1996 field 
season is that in this maize field a group of corn stalks (approximately 5) were discovered to 
have been tied together with twine (McKee 1996). This is a fascinating glimpse into some very 
specific agricultural techniques that were being employed. The reason for tying these stalks 
together is unclear, and McKee (1996) puts forth several explanations, including greater 
protection from wind and marking plants for seeding the following year (McKee 1996). The data 
of earlier excavations in maize fields at Cerén are similar but not identical to those of the 2009 
field season.  
 
Location 
 
All of the excavations conducted during this field season took place to the south of the site 
center, in what is currently active agricultural land, mostly utilized in sugar cane production. The 
excavations took place across plots of land that are owned by several different individuals who 
deserve immense thanks for their willing and enthusiastic support and for the generous use of 
their land for the purpose of archaeological research. Without the assistance of these land 
owners it would have been impossible to excavate at all, and so much would remain unknown in 
relation to how the ancient Maya produced a variety of crops so many centuries ago.  
 
The excavations for this field season used Test Pits 1 and 2 excavated during the previous field 
season (Dixon 2007) as a centerpoint for the layout of the four initial excavation units in 2009. 
To begin defining the limits of our area of interest, multiple excavations (all oriented due 
magnetic north) were based off of the initial findings of the first four pits of 2009. As the season 
progressed excavations began to contract back towards the 2007 test pits in order to further 
clarify the nature of the agricultural area being investigated, with particular focus on patterns 
and variability over short distances, the limits of individual plots of land, and the transition 
between manioc and maize agriculture. 
 
Research Methodology 
 
The methods employed for all the excavations conducted this season followed a highly 
specialized methodology and therefore demand a detailed explanation for the benefit of the 
readers of this report. The excavations were supervised by Christine Dixon, who recorded a 
very impressive and detailed collection of master notes related to every excavation, the use of 
which has been of no small assistance during the composition of this section. Christineôs hard 
work and highly detailed recording of the progression of the excavations is very much 
appreciated by the entire crew. 
 
A 3 x 3 meter pit was established for each Operation and the topmost oil (A-Horizon) was 
removed and kept isolated from the other tephra in order to minimize the effects of our 
excavations on future crop production. This A-Horizon ranged in thickness from approximately 
20 to 50cm across the entire research area. A 12cm thick B-Horizon ï characterized by a 
material coarser and darker than the A-Horizon ï subtends the surface A-Horizon, although the 
thickness of the B-Horizon varies considerably across the research area. This is then followed 
by the C-Horizon, composed of a coarse, grayish matrix of pumiceous tephra which is derived 
from the eruption of El Playon in AD 1658-9 (Dixon 2007).  

 



Excavation Methodology 
 
The tools and methods used for excavation included picks, shovels and azadones for the 
topmost layers of tephra. However, when more sensitive layers were encountered more precise 
tools, such as trowels and whisk brooms, were utilized. These layers include the relatively hard, 
thick, and fine-grained light brown layer designated Unit 3 (which is where the initial evidence of 
virtually all plant cavities have been encountered during previous seasons since 1978); as well 
as the level of most central interest to this project, the Tierra Blanca Joven from the Ilopango 
eruption, also referred to as TBJ (Dixon 2007, Miller 1990).  
 
The sensitive and highly fragile nature of TBJ necessitates very precise removal of the 
stratigraphically superior units, which was most ably and impressively done by our crew of both 
experienced and novice local workers. These workers were highly professional, dedicated, and 
interested in both preserving the archaeological evidence and the overall meaning of that 
evidence. A total of 21 workers were distributed as needed throughout all of the excavations, 
usually in teams of 4-6. In addition to this, two more experienced groups of individuals were 
established and trained to conduct the more detailed cleaning of the poured casts in situ, these 
two groups were referred to as Team A and Team B, and were deployed as necessary. 
 
Much of the excavation conducted was done through the consecutive depositions of ash and 
other material from the eruption of Loma Caldera volcano (Dixon 2007). The in-field 
identification of these layers was facilitated by previous descriptions of the generalized 
stratigraphic sections of pyroclastic deposits (Miller 1990), which has proven an excellent guide 
for decisions of speed in excavation for each stratum. Units 3, 2, and 1 were all extremely 
sensitive horizons for these excavations, as these are the strata in which hollow plant cavities 
are preserved. 
 
When small to large hollow cavities were encountered in Unit 3, the area was initially isolated 
while excavation around the cavity continued. In order to identify this location and prevent 
contamination or accidental destruction of the cavity, a small piece of newspaper was carefully 
inserted into the hole. In cases when a cavity was particularly curious or impressive, a fiber optic 
proctoscope was used to examine the interior of cavities in order to determine their extent, form, 
and the amount of plaster that would be required. This has only been done with cases in which 
the cavity is deduced to be particularly impressive or of significant importance. 
 
Dental Plaster Methodology 
 
The operations were excavated to Unit 3 and below before dental plaster was poured into the 
cavities. The probable extent and volume of the cavity was determined in order to estimate the 
amount of plaster needed to each hollow space. A plastic bag was then filled with an 
approximate amount of plaster and mixed to the proper consistency with water. The bottom 
corner of the bag was removed in order to form an easily controlled hole that can be quickly 
shut off with the index and forefinger of one hand, while the other hand held the weight of the 
bag and controlled the force of the flow. In exceptional cases of extremely large holes, a one to 
two gallon plastic bucket was used, as the volume of the plastic bags was not nearly enough to 
fill some of these extremely large cavities. 
 
After the plaster set, which usually takes several hours depending upon conditions, the 
excavation of the actual cast commenced. Great care was used when excavating plant casts 
and special bamboo tools and small brushes were used for scraping and fine removal of tephra 
from each cast. In many cases, additional cavities were identified during these excavations. The 



cavities were filled at the earliest opportunity and after these secondary pours had been allowed 
to set excavation of the casts continued. Casts that lie directly atop (or beneath) the surface of 
the TBJ are left in situ and, if particularly remarkable, were carefully cleaned with water and 
toothbrushes in order to give the white dental plaster cast of the plant more contrast against the 
surface of the TBJ in photographs.  
 
Recording and Labeling 
 
The location of each cast was carefully recorded and each cast was given an individual 
identification number based on its location with the excavation. The identification number begins 
with the designation of the excavation (e.g. North) and with the Sub-Operation, which in most 
cases is 1. Following this, individual casts were then given an alphabetic identifier that is theirs 
alone. Then, casts that were grouped together were identified together as a cluster (e.g. Cluster 
1). This methodology resulted in a designation such as N1A1. This signifies that this cast was 
from Operation North, Sub-Operation 1, and the individual cast (A) was the first from Cluster 1.  
 
Within each excavation there were also a series of standardized measurements that were taken 
in order to accurately compare the differences, and similarities, between each excavation unit. 
The measurements consisted of the slope of both the surcos and calles (and platforms when 
necessary), the distance from ridge-top to ridge-top from each surco, the depth of each calle, 
and the directionality of the surcos. In the case of Operations G and L, these measurements 
were taken from both the manioc and maize surcos, as described below and in Tables 2-3 and 
2-7. 
 
Soil Sample Collection 
 
Soil samples were collected into fabric sample bags and plastic Ziploc bags. For the most part 
samples were taken from the TBJ on top of the surco (planting ridge) and from the intervening 
calles (swales), as well as from the Preclassic (and correct all)  clay directly beneath (ranging 
from 10-20cm in most cases) the TBJ in both the surcos and the calles. When other areas of 
significant interest were identified then samples were also collected from these locations. Two 
individual trowels were used for collection. The first was used to remove a thin layer (typically 
only a few centimeters) of soil to reach uncontaminated matrix. The second trowel was then 
rinsed with water and wiped clean several times and this was then used to collect a sterile 
sample, which was immediately placed in its proper sample bag. Additional soil samples were 
also collected from certain excavations by several highly skilled agricultural engineers from 
CENTA (Centro Nacional de Tecnologia Agropecuaria y Forestal ,  Laboratorio de Suelos), 
whose professionalism, assistance and advice on a number of complex agricultural issues are  
greatly appreciated.   
 
Results: Excavations that Uncovered Evidence of Maize Agriculture 
 
Operation East  
 
The initial evidence of maize agriculture from this season was uncovered in Operation East, 
which provided several excellent maize casts, along with one remarkably preserved example of 
a bent over maize stalk with cob attached. Operation East was located 15 meters to the east of 
Test Pit 2 from the 2007 season (Dixon 2007). This operation revealed the most pristine 
examples of maize plants from the 2009 field season. The most impressive example of this 
evidence was a largely intact ear of maize that had been doubled over for harvest. This example 



showed great detail, including the ear and multiple stalks with fine preservation of coloration on 
portions of the casts. 
 
This fine level of preservation can be seen throughout Operation East and is also quite evident 
in the relatively large number of maize stalk fragments that were also recovered from adjacent 
ridges. In particular, Cluster 6, in the western extent of the excavation contained a large number 
of well preserved stalk fragments, as can be seen in Table 1 and 2 below. The majority of these 
fragments exhibited the same high levels of preservation that we had come to expect from this 
operation, and this season in general. The remarkable coloration and texture that the casting 
process retained from the original cavity is truly astonishing. Very delicate features of the plant 
were visible in the casts including the fine striations of the stalk and the junctions between 
different stalks. 
 
When the samples were carefully washed, with the utmost care being taken not to remove any 
of the valuable texture remnants and coloration, these features become even more apparent. As 
can be observed in Tables 1 and 2 below these same features are visible on almost every 
cluster from Operation East, however Cluster 6 has the highest density of these fine examples 
seen in the entirety of the excavation. It should be noted that while these outstanding examples 
may be found primarily in Operation East, this single unit did not encompass the entirety of 
maize evidence from this field season, as was clearly demonstrated in Operation G, which 
contained a wide variety of both manioc (Dixon, Chapter 4 of this report) and maize evidence.  
 
Operation G 

 
Operation G was located approximately 6 meters to the north-west of Operation East, and 
approximately 9 meters to the north-east of Test Pit 2 from the 2007 field season (Dixon 2007). 
The evidence of maize from plaster casting consisted primarily of samples of stalk fragments 
from Clusters 12 and 15 from the southern portion of the excavation (approximately 1 meter 
from the eastern excavation limit). These stalk fragments, for the most part, exhibit the same 
high levels of preservation as seen in Operation East. Texture and coloration were both clearly 
visible on a number of samples, as were the junctures between different sections of the stalks. 
This evidence acts as an excellent verification of the evidence recovered from Operations East, 
L, and O.  
 
Operation G was interesting not only for the evidence of maize that it provided, which is 
substantial and spectacular, but also for the organizational information that we have been able 
to glean about the ancient Maya and their agricultural patterns. Operation G contains a clear 
and definitive separation between the planting of manioc and maize. The northern section of the 
operation (1-1.5 meters) contained three manioc surcos, as identified by the standardized 
measurements described in Table 2-3 (for further examples of manioc surcos see Chapter 4).  
 
The remarkable finding of this operation was the identification of a transition between manioc 
and maize fields. The distinction of maize ridges and manioc surcos was again achieved 
through the standardized measurements highlighted in Table 3. The distinction of these fields is 
present not just in the size and shape of surcos, but also of calles. Such calles would have been 
utilized as both irrigation control and walkways. This division suggests at the very least a 
complex agricultural arrangement and perhaps also a rather intricate series of divisions between 
the property of different individuals or groups. In either case this is certainly remarkable 
evidence of agricultural organization in the fields south of the Cerén site.  
 
 



Operation L 
  
Operation L, sub-Operation 1 (referred to herein as L-1) was located approximately 4.5 meters 
east of Test Pit 2 from the 2007 field season (Dixon 2007) and 1.5 meters to the south of the 
southern excavation limit of Operation G. Operation L-1 revealed and further defined the 
separation between maize and manioc that was first described in Operation G has continued to 
further our understanding of the agricultural system that was in use by the Classic period Maya 
here at Cerén. The suggestion that this boundary continues to the south-west, along the same 
line as seen in Operation G, demonstrates that the separation (in this fashion) of manioc and 
maize is quite wide-spread and was by no means a small or isolated occurrence. 
  
To further investigate the significant agricultural boundary between manioc and maize planting 
beds uncovered in Operation L-1, two 3 by 3 meter test units, Operations L-2 and L-3, were 
excavated to the north and south of Operation L-1, respectively. Once the TBJ surfaces of all 
three sub-operations were exposed, a total of eight manioc surcos were evident along the 
western portion of the field, with 14 maize ridges in the eastern portion of the field. The maize 
surcos in the eastern field were half the size of the manioc surcos in the western field, and two 
surcos fit into the space occupied by one manioc surco. The boundary between manioc and 
maize beds first described in Operation G continued throughout the expanded Operation L 
complex.   
 
Twelve clusters of plant casts were recovered from Operation L-2, all of which were maize 
except for one manioc root complex recovered from surcos 7 and 8 of the western field. In 
Operation L-3, ten clusters of plant casts were excavated, and most of these casts were maize 
stalks. Six casts of manioc stems were also identified in Operation L-3.               
 
The plaster casts created from Operation L were markedly less impressive and generally lower 
in quality than the casts recovered elsewhere in the 2009 season. This difference is likely due to 
differences in the plaster mixture and perhaps preservation of the cavities. Despite these 
differences, some casts still show evidence of slight coloration and texture details, including 
subtle impression of stalk junctures. Importantly, the division between the manioc and maize 
fields of this region was apparent. 
 
Operation O 
 
Operation O was located approximately 35 meters to the west north west of Operation L and 
approximately 27 meters to the west of 2007 Test Pit 2 (Dixon 2007). Erosion in Operation O 
made the readily visible surcos and calles more difficult to identify. There were approximately 12 
ridges, which were spaced approximately 70 cm apart, and these surcos produced some maize 
plaster casts. The casts show some evidence of weeds, but the majority of these casts were 
corn. Much less evidence for maize was recovered from Operation O, which suggests that this 
might have been a more juvenile field than those documented in Operations East, G, and L. 
  
Operation P 
 
Operation P, located 38 meters southeast of the northwest corner of Operation K, was 
excavated to investigate whether the alignment of manioc surcos and calles (approximately 
124°) uncovered in Operation K continued to the east. The TBJ surface of Operation P did not 
reveal a continuation of the surcos and calles found in Operation K, but rather unearthed a 
midden, or basurero, lying 6 centimeters below, measuring approximately 3 meters north-south 
by 2 meters east-west. While an abundance of ceramics, obsidian blade fragments, lajas, and 



paleoethnobotanical macroremains were identified in this midden, little evidence of maize 
agriculture was present in Operation P. However, one cast of a possible maize stalk excavated 
from Cluster 4 likely represents a volunteer maize plant, the seed of which may have 
germinated in the rich midden soil after it was discarded. The plant casts excavated from the 
eight other clusters ï most of which are unidentifiable, with the exception of two manioc stocks ï 
are also likely volunteers growing in the midden.    
 

Operation Sub.Op. 
Field 
Specimen 

Cluster 
Sample 

Dist N 
Wall 

Dist E 
Wall 

Description 

East 1 A 1 20cm 40cm Maize Stalk Frag 

East 1 B 1 20cm 40cm Maize Stalk Frag 

East 1 C 1 20cm 40cm Maize Stalk Frag 

East 1 D 1 20cm 40cm Maize Stalk Frag 

East 1 E 1 20cm 40cm Maize Stalk Frag 

East 1 F 1 20cm 40cm Maize Stalk Frag  

East 1 A 2 90cm 60cm 
Maize bent over in harvest 
with stalks and maize bear 

East 1 A 3 80cm 230cm Maize Stalk Frag  

East 1 B 3 70cm 220cm Maize Stalk Frag  

East 1 C 3 75cm 225cm Maize Stalk Frag 

East 1 A 4 140cm 100cm Maize Stalk Frag 

East 1 B 4 140cm 110cm Maize Stalk Frag 

East 1 C 4 150cm 110cm Maize Stalk Frag 

East 1 A 5 190cm 0cm 
Maize Stalk Frag Horiz. in 
Eastern wall 

East 1 B 5 190cm 0cm Maize Stalk Frag   

East 1 C 5 200cm 10cm Maize Stalk Frag  

East 1 A 6 120cm 280cm Maize Stalk Frag (top) 

East  1 B 6 120cm 280cm Maize Stalk Frag 

East 1 C 6 130cm 280cm Maize Stalk Frag 

East 1 D 6 130cm 280cm Maize Stalk Frag 

East 1 E 6 130cm 280cm Maize Stalk Frag 

East 1 F 6 130cm 280cm Maize Stalk Frag  

East 1 G 6 130cm 280cm Maize Stalk Frag 

East 1 H 6 130cm 280cm Maize Stalk Frag 

East 1 I 6 130cm 280cm Maize Stalk Frag 



East 1 J 6 130cm 280cm Maize Stalk Frag  

East 1 K 6 130cm 280cm Maize Stalk Frag 

East 1 L 6 130cm 280cm Maize Stalk Frag 

East 1 M 6 130cm 280cm Maize Stalk Frag 

East 1 N 6 130cm 280cm Maize Stalk Frag 

East 1 A 7 180cm 180cm Maize Stalk Frag  

East 1 B 7 180cm 180cm Maize Stalk Frag  

East 1 A 10 280cm 140cm Maize Stalk Frag 

East 1 B 10 280cm 140cm 
Maize Stalk Frag (portions 
of 3 stalks) 

East 1 C 10 280cm 140cm Maize Stalk Frag  

East  1 D 10 280cm 140cm Maize Stalk Frag  

East 1 E 10 280cm 140cm Maize Stalk Frag  

East 1 F 10 280cm 140cm Maize Stalk Frag  

East 1 G 10 280cm 140cm Maize Stalk Frag  

Table 2-1. Provenience of Maize Casts in Operation East. 
 
 

Operation Sub.Op. 
Field 
Specimen 

Cluster 
Samp 

Length 
(cm) 

Width 
(cm) 

Thickness 
(cm) 

Description 

East 1 A 1 14.6 1.2 1 
Maize Stalk 
Frag (top 
portion) 

East 1 B 1 11.9 1.5 1.5 
Maize Stalk 
Frag (top 
portion) 

East 1 C 1 10.5 1.3 1.2 
Maize Stalk 
Frag   

East 1 D 1 10 1.5 1.2 
Maize Stalk 
Frag (top 
portion) 

East 1 E 1 13.4 1.6 1.4 
Maize Stalk 
Frag (top 
portion) 

East 1 A 3 13.3 1.8 1.7 

Maize Stalk 
Frag (with 
color and 
texture along 
most of the 
shaft) 



East 1 B 3 4.6 1.8 1.7 
Maize Stalk 
Frag  

East 1 C 3 6.7 1.3 1.2 

Maize Stalk 
Frag (with 
color along all 
of the sample 
length) 

East 1 A 4 8.4 1.6 1.3 

Maize Stalk 
Frag (slight 
texture near 
the sample 
end  point) 

East 1 B 4 8.1 2.1 1.6 

Maize Stalk 
Frag (with 
Stalk juncture 
2.9cm below 
pour point) 

East 1 C 4 7.5 1.9 1.3 

Maize Stalk 
Frag (with 
three localized 
areas of 
coloration) 

East 1 A 5 33.2 2.9 2.1 
Maize Stalk 
Frag 

East 1 B 5 19.9 1.8 1.3 

Maize Stalk 
Frag (top 
portion): with 
bend at the 
bottom of the 
frag. and 3 off-
shoots 

East 1 C 5 16.5 2 1.6 

Maize Stalk 
Frag (two 
combined at 
the joint) 

East 1 A 6 8.2 1.7 1.8 
Maize Stalk 
Frag (cone-
shaped) 

East 1 B 6 3.7 2.2 1.5 

Maize Stalk 
Frag (with 
coloration and 
texture) 

East 1 C 6 11.1 2.6 2.5 
Maize Stalk 
Frag  

East 1 D 6 6.4 1.2 1.1 
Stalk Frag 
With bend in it 

East 1 E 6 11.2 2.3 2.1 

Maize Stalk 
Frag (with 
vivid coloration 
and groove 
running the 
length of the 



sample) 

East 1 F 6 8.7 1.6 1.2 

Maize Stalk 
Frag (with 
vivid coloration 
and 
depression 
running the 
length of the 
sample) 

East 1 G 6 9.2 1.3 1.2 

Maize Stalk 
Frag (with 
coloration and 
depression) 

East 1 H 6 5.4 1.5 1.3 
Maize Stalk 
Frag (slight 
coloration)  

East 1 I 6 10.1 1.8 1.2 
Maize Stalk 
Frag 
(coloration) 

East 1 J 6 5.2 2.2 1.5 

Maize Stalk 
Frag (with 
coloration and 
depression 
running the 
length of the 
sample) 

East 1 K 6 12.1 2.3 1.5 

Maize Stalk 
Frag (with 
coloration and 
depression 
running the 
length of the 
sample) 

East 1 L 6 6.2 2.3 1.8 
Maize Stalk 
Frag (slight 
coloration)  

East 1 M 6 13.2 8.4 3.2 

Plant Cast 
Frag 
(Irregular, thin, 
and disc-like) 

East 1 N 6 6.9 2.6 2 

Maize Stalk 
Frag (with 
small area of 
leaf 
impression) 

East 1 A 7 10.1 4.9 3.3 
Maize Ear 
Frag 

East 1 B 7 6 4.6 4.2 
Maize Ear 
Frag 

East 1 A 10 22 2.3 1.6 
Maize Stalk 
Frag 



East 1 B 10 12 2 1.9 
Maize Stalk 
Frag 

East 1 C 10 4.5 1.7 1.5 
Maize Stalk 
Frag 

East 1 D 10 7.1 1.9 1.2 
Maize Stalk 
Frag 

East 1 E 10 7.5 1 0.8 

Maize Stalk 
Frag 
(associated 
with E1F10) 

East 1 F 10 6.1 1.4 1 

Maize Stalk 
Frag 
(associated 
with E1E10) 

East 1 G 10 22.5 9 8 

Maize Stalk 
Frags 
(Juncture of 3 
Stalks 
connected by 
Unit 2 matrix) 

Table 2-2. Measurements of Maize Casts Recovered from Operation East. 
 
 

Operation Direction Slope Frequency of Ridge-Tops Surco Height 

East 120° 7° 74 cm 12 cm 

Table 2-3. Standardized Measurements for Operation East. 
 
 

Operation Sub.Op. 
Field 
Specimen 

Cluster 
Sample 

Dist N 
Wall 

Dist E 
Wall 

Description 

G 1 B 1 2cm 2cm Plant Cast 

G 1 C 1 2cm 2cm Plant Cast 

G 1 A 2 0 130cm Plant Cast 

G 1 B 2 0 130cm Plant Cast 

G 1 A 3 42cm 240cm Very Long Tuber Frag 

G 1 B 3 10cm 194cm 
Long Thin Plant Cast 
(directly below G1A3) 

G 1 C 3 25cm 198cm 
Small Mushroom Shaped 
Plant Cast 

G 1 D 3 18cm 246cm 
Small "S" Shaped Plant 
Cast 

G 1 A 4 0 84cm Plant Cast 

G 1 A 5 25cm 170cm Plant Cast 

G 1 B 5 38cm 150cm Hollow Plant Frag 



G 1 C 5 30cm 155cm Large Root Frag 

G 1 A 6 50cm 185cm Tall "T" Shaped Plant Cast 

G 1 B 6 50cm 185cm "T" Shaped Plant Cast 

G 1 A 7 85cm 58cm Plant Cast 

G 1 B 7 85cm 58cm Plant Cast 

G 1 A 8 130cm 0cm Plant Cast 

G 1 B 8 130cm 0cm Plant Cast 

G 1 C 8 130cm 0cm Plant Cast 

G 1 A 9 50cm 298cm Plant Cast 

G 1 B 9 42cm 60cm Cone Shaped Plant Cast 

G 1 A 10 145cm 205cm Plant Cast 

G 1 A 11 146cm 130cm Plant Cast  

G 1 B 11 150cm 140cm Plant Cast Frag 

G 1 C 11 150cm 140cm Plant Cast 

G 1 D 11 150cm 140cm Plant Cast 

G 1 A 12 180cm 68cm 
Maize Stalk Frag with 
Large Base 

G 1 B 12 180cm 68cm Maize Stalk Frag  

G 1 C 12 180cm 68cm Maize Stalk Frag 

G 1 D 12 180cm 68cm Maize Stalk Frag 

G 1 E 12 180cm 68cm Maize Stalk Frag 

G 1 F 12 180cm 68cm Maize Stalk Frag 

G 1 G 12 180cm 68cm Maize Stalk Frag 

G 1 H 12 180cm 68cm Maize Stalk Frag 

G 1 I 12 180cm 68cm Maize Stalk Frag 

G 1 A 13 220cm 0 Maize Stalk Frag 

G 1 B 13 220cm 0 Maize Stalk Frag 

G 1 C 13 220cm 0cm Maize Stalk Frag 

G 1 D 13 220cm 0cm Maize Stalk Frag 

G 1 A 14 214cm 156cm Plant Cast 

G 1 B 14 214cm 156cm Plant Cast 

G 1 A 15 244cm 90cm Maize Stalk Frag 

G 1 B 15 244cm 90cm Maize Stalk Frag 

G 1 C 15 244cm 90cm Maize Stalk Frag 



G 1 D 15 244cm 90cm Maize Stalk Frag 

G 1 E 15 244cm 90cm Maize Stalk Frag 

G 1 A 16 220cm 270cm Plant Cast 

G 1 B 16 230cm 274cm "Y" Shaped Plant Cast  

G 1 C 16 232cm 290cm Thin Plant Cast Fragment 

G 1 D 16 230cm 274cm 
Small Cone Shaped Plant 
Cast 

G 1 A 17 285cm 180cm Maize Stalk Frag 

G 1 B 17 285cm 180cm 
Maize Stalk Frag with Leaf 
Impression 

G 1 C 17 285cm 180cm Maize Stalk Fragment 

G 1 D 17 285cm 180cm Maize Stalk Fragment 

G 1 A 18 300cm 264cm 
Small "P" Shaped Plant 
Cast 

G 1 A 19 170cm 290cm "C" Shaped Plant Cast 

G 1 A 20 170cm 240cm 
Long Tuber Frag with 7 
Associated Fragments 

G 1 B 20 180cm 240cm Long Tuber Frag 

G 1 A 21 270cm 270cm Long Thin Plant Cast 

G 1 A 22 30cm 292cm Large Plant Cast 

Table 2-4. Provenience of Maize Casts in Operation G. 
 
 

Operation Sub.Op. 
Field 
Spec. 

Cluster 
Samp 

Length 
(cm) 

Width 
(cm) 

Thickness 
(cm) 

Description 

G 1 A 1 11.4 2 1.8 

Maize Stalk     
Frag (Two partial 
stalks 
connected) 

G 1 B 1 5 1.5 1.2 
Maize Stalk 
Frag (Top 
Portion) 

G 1 C 1 10 1.8 1.6 

Maize Stalk 
Frag (with 
portions of 
two stalks 
attached by 
plaster in Unit 
2 tephra) 

G 1 A 4 4.9 0.7 0.7 
Maize Stalk 
Frag (Small 
Top Portion) 



G 1 B 6 8.8 1.1 1.1 
Maize Stalk 
Frag  

G 1 A 7 17 1.1 1.1 
Maize Stalk 
Frag  

G 1 B 8 4 1 1 

Maize Stalk 
Frag (with 
horizontal 
growth/ leaf 
impression) 

G 1 A 11 20.5 0.9 0.9 

Thin Maize 
Stalk Frag 
with Texture, 
Color, and 
Juncture 

G 1 B 11 8.3 1.4 1.3 

Small Maize 
Stalk Frag 
with slight 
Texture and 
Stalk 
Juncture  

G 1 D 11 8.8 1.4 1.5 
Small Maize 
Stalk Frag 

G 1 A 12 14.5 1.5 1.3 

Maize Stalk 
Frag With 
Large Area of 
Unit 2 and 
three other 
associated 
Stalk 
Fragments 

G 1 B 12 13 1.6 1.5 
Maize Stalk 
Frag   

G 1 C 12 11.8 1.6 1.4 
Maize Stalk 
Frag 

G 1 D 12 13.9 1.4 1.3 
Maize Stalk 
Frag 

G 1 E 12 5.5 1.6 1.3 
Maize Stalk 
Frag 

G 1 F 12 6.9 1.2 1.1 
Maize Stalk 
Frag (top 
portion) 

G 1 G 12 5.9 1.3 1.1 
Maize Stalk 
Frag (top 
portion) 

G 1 H 12 8.4 1.8 1.2 

Maize Stalk 
Frag (with 
portion of a 
bent Stalk) 

G 1 I 12 15.2 1.5 1.4 

Maize Stalk 
Frag (top 
portion with 
portion of a 



bent Stalk) 

G 1 A 13 7.5 1.5 0.75 
Small Maize 
Stalk Frag 

G 1 B 13 14.5 3.9 4 
Maize Stalk 
Frag 

G 1 C 13 5.9 1.5 1.2 
Maize Stalk 
Frag (top 
portion) 

G 1 D 13 10.3 1.5 1.2 
Maize Stalk 
Frag (top 
portion) 

G 1 A 14 6.7 2 1.1 

Maize Stalk 
Frag (with 
coloration 
near the pour 
point) 

G 1 B 14 4.2 1 1 

Maize Stalk 
Frag (slight 
coloration 
and Stalk 
juncture at 
the midpoint 
of sample) 

G 1 A 15 6.2 1.5 1.5 
Maize Stalk 
Frag (top 
portion) 

G 1 B 15 9.5 1.6 1.6 
Maize Stalk 
Frag (top 
portion) 

G 1 C 15 9 1.2 1.2 
Maize Stalk 
Frag (top 
portion) 

G 1 D 15 14 1.5 1.2 
Maize Stalk 
Frag (top 
portion) 

G 1 E 15 6.3 1.6 1.6 
Maize Stalk 
Frag (top 
portion) 

G 1 A 17 14 2.6 1.7 
Maize Stalk 
Frag (top 
portion) 

G 1 B 17 8 1.7 1.4 

Maize Stalk 
Frag (with 
large section 
of Unit 2 
attached) 

G 1 D 17 13 0.9 0.9 
Maize Stalk 
Frag (in two 
sections) 

Table 2-5. Measurements of Maize Casts Recovered from Operation G. 
 



Operation Direction Slope Frequency of Ridge-Tops Surco Height 

G: Maize Surcos 115° 7° 70 cm 11 cm 

G: Manioc Surcos 120° 5° 114-120 cm 24 cm 

Table 2-6. Standardized Measurements for Operation East. 
 
 

Operation Sub.Op. 
 
Field 
Specimen 

Cluster 
Sample 

Dist N 
Wall 

Dist E 
Wall 

Description 

L 1 A 1 55cm 2cm 
Maize stalk 
fragment 

L 1 B 1 55cm 2cm 
Maize stalk 
fragment 

L 1 C 1 55cm 2cm 
Maize stalk 
fragment  

L 1 D 1 55cm 2cm 
Maize stalk 
fragment 

L 1 A 7 297cm 100cm 
Maize stalk 
fragment 

L 1 B 7 297cm 100cm 
Maize stalk 
fragment 

L 1 C 7 297cm 100cm 
Maize stalk 
fragment 

L 1 D 7 297cm 100cm 
Maize stalk 
fragment 

L 1 E 7 297cm 100cm 
Maize stalk 
fragment 

L  2 A 1 215cm 40cm 
Maize stalk 
fragment 

L 2 B 1 215cm 40cm 
Maize stalk 
fragment 

L 2 C 1 215cm 40cm 
Maize stalk 
fragment 

L 2 I 2 160cm 295cm 
Maize stalk 
fragment 

L 2 A 3 204cm 154cm 
Maize stalk 
fragment 

L 2 B 3 204cm 154cm 
Maize stalk 
fragment 

L 2 C 3 204cm 154cm 
Maize stalk 
fragment 

L 2 D 3 204cm 154cm 
Maize stalk 
fragment 

L 2 E 3 204cm 154cm 
Maize stalk 
fragment 

L 2 F 3 204cm 154cm 
Maize stalk 
fragment 

L 2 A 4 140cm 140cm 
Maize stalk 
fragment 

L 2 B 4 140cm 140cm 
Maize stalk 
fragment  

L 2 C 4 140cm 140cm 
Maize stalk 
fragment  



L 2 D 4 140cm 140cm 
Maize stalk 
fragment 

L 2 E 4 140cm 140cm 
Maize stalk 
fragment 

L 2 F 4 140cm 140cm 
Maize stalk 
fragment 

L 2 A 5 70cm 110cm 
Maize stalk 
fragment  

L 2 A 6 103cm 92cm 
Maize stalk 
fragment 

L 2 A 8 198cm 130cm 
Top of maize 
stalk 
fragment 

L 2 B 8 198cm 130cm 
Maize stalk 
fragment 

L 2 C 8 198cm 130cm 
Maize stalk 
fragment  

L 2 D 8 198cm 130cm 
Maize stalk 
fragment 

L 2 E 8 198cm 130cm 
Maize stalk 
fragment 

L 2 F 8 198cm 130cm 
Maize stalk 
fragment 

L 2 G 8 198cm 130cm 
Maize stalk 
fragment 

L 2 H 8 198cm 130cm 
Maize stalk 
fragment 

L 2 A 9 160cm 70cm 

Maize stalks-
two 
connected by 
Unit 2 

L 2 B 9 160cm 70cm 

Maize with 
prop roots ï 
connects 
with L-2-A-9 

L 2 A 10 200cm 10cm 
Top of maize 
stalk 

L 2 B 10 200cm 10cm 
Top of maize 
fragment 

L 2 C 10 200cm 10cm 
Maize cob 
and stalk 
fragments 

L 2 D 10 200cm 10cm 
Maize stalk 
fragment 

L 2 E 10 200cm 10cm 
Very top of 
maize stalk 

L 2 F 10 200cm 10cm 
Maize stalk 
fragment 

L 2 G 10 200cm 10cm 
Maize stalk 
fragment 

L 3 A 5 80cm 132cm 
Maize stalk 
fragment  

L 3 B 5 80cm 132cm 
Maize stalk 
fragment 



L 3 C 5 80cm 132cm 
Maize stalk 
fragment 

L 3 D 5 80cm 132cm 
Maize stalk 
fragment 

L 3 A 6 42cm 42cm 
Maize stalk 
fragment  

L 3 B 6 42cm 42cm 
Maize stalk 
fragment  

L 3 A 7 102cm 92cm 
Maize stalk 
fragment 

L 3 B 7 102cm 92cm 
Maize stalk 
fragment 

L 3 C 7 102cm 92cm 
Maize stalk 
fragment 

L 3 D 7 102cm 92cm 

Maize stalk 
fragment with 
Unit 2 
attached 

L 3 E 7 102cm 92cm 
Maize stalk 
fragment 

L 3 F 7 102cm 92cm 
Maize stalk 
fragment 

L 3 G 7 102cm 92cm 
Maize stalk 
fragment 

L 3 H 7 102cm 92cm 
Maize stalk 
cluster ï at 
least 5 stalks 

L 3 I 7 102cm 92cm 
Maize stalk 
fragment 

L 3 A 8 140cm 36cm 
Maize stalk 
fragment 

L 3 A 10 210cm 160cm 

Maize stalk 
fragment with 
at least 2 
stalks 
connected at 
Unit 2 

L 3 B 10 210cm 160cm 
Maize stalk 
fragment 

L 3 A 11 260cm 246cm 
Maize stalks 
of Surco 1 in 
lower field 

L 3 B 11 260cm 246cm 
Maize stalks 
of Surco 1 in 
lower field 

Table 2-7. Provenience of Maize Casts in Operation L. 
 
 

Operation Sub.Op. 
Field 
Specimen 

Cluster 
Samp 

Length 
(cm) 

Width 
(cm) 

Thickness 
(cm) 

Description 

L 1 A 1 7.6 1.7 1.2 
Maize stalk 
fragment 



L 1 B 1 4.5 1.5 1 
Maize stalk 
fragment 

L 1 C 1 12.5 1.9 1.7 
Maize stalk 
fragment  

L 1 D 1 22.5 1.8 1.5 
Maize stalk 
fragment 

L 1 A 7 4.3 1.7 1.1 
Maize stalk 
fragment 

L 1 B 7 15.1 1.6 1.2 
Maize stalk 
fragment 

L 1 C 7 12 0.9 0.8 
Maize stalk 
fragment 

L 1 D 7 18.5 1.4 1 
Maize stalk 
fragment 

L 1 E 7 8.1 1 0.8 
Maize stalk 
fragment 

L  2 A 1 6.5 1 0.8 
Maize stalk 
fragment 

L 2 B 1 4 1.1 1 
Maize stalk 
fragment 

L 2 C 1 3 1.1 1 
Maize stalk 
fragment 

L 2 I 2 12 1.5 1.4 
Maize stalk 
fragment 

L 2 A 3 7.8 1 0.8 
Maize stalk 
fragment 

L 2 B 3 6.8 0.9 0.8 
Maize stalk 
fragment 

L 2 C 3 5.8 1 1 
Maize stalk 
fragment 

L 2 D 3 6 0.6 0.6 
Maize stalk 
fragment 

L 2 E 3 5 2 1.5 
Maize stalk 
fragment 

L 2 F 3 12.5 1.5 1.4 
Maize stalk 
fragment 

L 2 A 4 6.2 1.9 1.8 
Maize stalk 
fragment 



L 2 B 4 6 1 1 
Maize stalk 
fragment  

L 2 C 4 4.5 1.1 1 
Maize stalk 
fragment  

L 2 D 4 14 1.8 1.6 
Maize stalk 
fragment 

L 2 E 4 24 1 0.9 
Maize stalk 
fragment 

L 2 F 4 2.7 1.8 1.5 
Maize stalk 
fragment 

L 2 A 5 7.4 1.9 1.3 
Maize stalk 
fragment  

L 2 A 6 19 2.4 2 
Maize stalk 
fragment 

L 2 A 8 5 1.4 1.3 
Top of maize 
stalk fragment 

L 2 B 8 10 2.1 1.6 
Maize stalk 
fragment 

L 2 C 8 8.8 2.3 1.8 
Maize stalk 
fragment  

L 2 D 8 14.1 1.3 1.1 
Maize stalk 
fragment 

L 2 E 8 8.8 1.9 1.7 
Maize stalk 
fragment 

L 2 F 8 4.2 1.4 1.2 
Maize stalk 
fragment 

L 2 G 8 7.1 1.5 1.3 
Maize stalk 
fragment 

L 2 H 8 4.1 1.9 1.7 
Maize stalk 
fragment 

L 2 A 9 22 2.3 2 
Maize stalks-
two connected 
by Unit 2 

L 2 B 9 10.8 1.5 1.3 

Maize with 
prop roots ï 
connects with 
L-2-A-9 

L 2 A 10 26 1.5 0.9 
Top of maize 
stalk 

L 2 B 10 4 1.5 1.5 
Top of maize 
fragment 



L 2 C 10 9.5 3.3 3 
Maize cob and 
stalk 
fragments 

L 2 D 10 6.1 1 0.7 
Maize stalk 
fragment 

L 2 E 10 2.6 1 1 
Very top of 
maize stalk 

L 2 F 10 6 1.1 1 
Maize stalk 
fragment 

L 2 G 10 4.5 1.1 0.7 
Maize stalk 
fragment 

L 3 A 5 

10 (total 
L-3-A-5 
to L-3-D-
5) 

1 0.9 
Maize stalk 
fragment  

L 3 B 5 

10 (total 
L-3-A-5 
to L-3-D-
5) 

1 0.9 
Maize stalk 
fragment 

L 3 C 5 

10 (total 
L-3-A-5 
to L-3-D-
5) 

1 0.9 
Maize stalk 
fragment 

L 3 D 5 

10 (total 
L-3-A-5 
to L-3-D-
5) 

1 0.9 
Maize stalk 
fragment 

L 3 A 6 4.5 0.9 0.7 
Maize stalk 
fragment  

L 3 B 6 8.6 1.5 1.1 
Maize stalk 
fragment  

L 3 A 7 6.5 1.6 1.5 
Maize stalk 
fragment 

L 3 B 7 12.4 1.6 1.2 
Maize stalk 
fragment 

L 3 C 7 5.1 1.1 0.9 
Maize stalk 
fragment 

L 3 D 7 6.6 1.6 1.4 

Maize stalk 
fragment with 
Unit 2 
attached 

L 3 E 7 5.2 1 0.8 
Maize stalk 
fragment 

L 3 F 7 9.2 0.7 0.7 
Maize stalk 
fragment 

L 3 G 7 6 1.1 0.9 
Maize stalk 
fragment 

L 3 H 7 28 1.5 1 
Maize stalk 
cluster ï at 
least 5 stalks 



L 3 I 7 7.2 1 1 
Maize stalk 
fragment 

L 3 A 8 6.6 1 0.9 
Maize stalk 
fragment 

L 3 A 10 16.5 1.7 1.6 

Maize stalk 
fragment with 
at least 2 
stalks 
connected at 
Unit 2 

L 3 B 10 5 2.1 1.9 
Maize stalk 
fragment 

L 3 A 11 4.9 1.3 1.3 
Maize stalks of 
Surco 1 in 
lower field 

L 3 B 11 3.8 1.4 1.1 
Maize stalks of 
Surco 1 in 
lower field 

Table 2-8. Measurements of Maize Casts Recovered from Operation L. 
 

Table 2-9. Standardized Measurements for Operation L. 
 
 

Operation Sub.Op. 
Field 
Specimen 

Cluster 
Sample 

Dist N 
Wall 

Dist E 
Wall 

Description 

O 1 A 1 250cm 230cm 
Maize Stalk 
Frag with Unit 
2 Attached 

O 1 A 5 162cm 132cm 
Maize Stalk 
Frag 

O 1 A 7 98cm 230cm 
Maize Stalk 
Frag Cluster 

Table 2-10. Provenience of Maize Casts in Operation O. 
 
  

Operation Sub.Op 
Field 
Specimen 

Cluster 
Samp 

Length 
(cm) 

Width 
(cm) 

Thickness 
(cm) 

Description 

O 1 A 1 19.8 1.3 1.1 

 Maize stalk 
fragment with 
Unit 2 
attached  

Operation Direction Slope 
Frequency of Maize / 
Manioc Ridge-Tops 

Maize 
Surco 
Height 

Manioc 
Surco 
Height 

L-1: Maize and 
Manioc Surcos 

58° West of 
Magnetic North 

10° 74cm / 117cm 10cm 22cm 

L-2: Maize and 
Manioc Surcos 

58° West of 
Magnetic North 

6° 74cm / 117cm 10cm 22cm 

L-3: Maize and 
Manioc Surcos 

58° West of 
Magnetic North 6° 74cm / 117cm 

10cm 22cm 



O 1 A 5 6.2 1.1 0.9 
Maize stalk 
fragment 

O 1 A 7 11.9 12 4.1 
Maize stalk 
fragment 
cluster 

Table 2-11. Measurements of Maize Casts Recovered from Operation O. 
 
 

Operation Direction Slope Surco Height 
O-1: Maize Surcos 49° West of Magnetic North 9° Range between 1-5 cm 
Table 2-12. Standardized Measurements for Operation O. 
 
 

Operation Sub.Op. 
Field 
Specimen 

Cluster 
Sample 

Dist N 
Wall 

Dist E 
Wall 

Description 

P 1 A 4 32cm 252cm 
Possible 
maize stalk 

Table 2-13. Provenience of Maize Casts in Operation P. 
 
 

Operation Sub.Op. 
Field 
Specimen 

Cluster 
Samp 

Length 
(cm) 

Width 
(cm) 

Thickness 
(cm) 

Description 

P 1 A 4 9.8 1.2 1.2 
Possible 
maize stalk 

Table 2-14. Measurements of Maize Casts Recovered from Operation P. 
 
 
Discussion and Conclusion 
 
The excavations of this season in the agricultural fields south of Cerén site has certainly been a 
memorable and exciting one, both for we as participants, and hopefully for the archaeological 
community as a whole. The new method of photomapping (see Chapter 5) practiced as a 
regular part of this project has extended archaeological field techniques. Photomapping has 
saved a considerable amount of time and energy and will hopefully spread throughout the field 
and be utilized to its fullest potential.  
 
As far as the evidence that has been uncovered, maize agriculture certainly occupies a clearly 
important and vital position in the overall agricultural plan for the ancient Maya who were living 
at Cerén. However, this is also tempered by the fact that while maize agriculture was taking 
place there was also extremely intensive and equally vital manioc agriculture being conducted 
alongside maize agriculture. This suggests no small amount of agricultural organization on the 
part of the ancient Maya living at Cerén site. The astonishing level of preservation at Cerén has 
provided us with a great deal of information that would not be available under normal 
taphonomic circumstances.  
 
The unique conditions present here should surely be carefully examined and the data used to 
infer what types and systems of agriculture may have been practiced at other sites in the Maya 
area. While this is certainly not a direct indicator of what must have been occurring at other 



Maya sites, it is surely an excellent modeling tool for future comparison. Future field season at 
Cerén should continue to shed much needed light on the organization of ancient Maya 
agriculture and other aspects of daily Maya life at a place that had the unique archaeological 
fortune of being frozen at a calamitous moment in the lives of individuals who have fascinated 
scholars, students, and laypersons for many lifetimes. 
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Chapter 3. Platforms, Walkways & Other Cleared Areas. 
 
George O. Maloof 
 
 
Introduction 
 
Since the mid 20th century, Classic Maya agriculture has been traditionally characterized as 
having been highly organized with a significant level of intensification in order to be able to 
support the large populations living in the big centers (Abrams 1995; Sheets et al. 2007). Even 
at a more local level, the populations of Middle Classic Period sites in and around the Zapotitán 
Valley were sufficiently large to require a more intensive agricultural strategy than would be 
normally needed to support village level sustenance (Black 1983). 
 
During the 2009 field season, ample evidence was found to support the use of an intensive 
agricultural strategy by the Middle Classic Period residents of Joya de Cerén. However, several 
of the operations excavated lacked evidence of intensive cultivation. These operations were 
generally located on the hill overlooking the project area where the angle of the slope was at its 
greatest, although one was located near the edge of the secondary river terrace to the 
southeast of the main group of excavations (Figures 3-1 and 3-2). The lack of active cultivation 
in these areas suggests that the level of cultivation was not geared to maximize every available 
cultivatable space, which might indicate that the pressure for production on the residents of 
Middle Classic Period Joya de Cerén was not very high (Christine Dixon, personal 
communication, 2009). 
 

 
Figure 3-1. Hill overlooking the project area where evidence 
of cleared areas was encountered. The Middle Classic Period 
Joya de Cerén village is to the right past the wooded area.  
(Photograph by Payson Sheets). 

 
Furthermore, with the great quantity of agricultural products that would have been harvested 
from the manioc (Manihot esculenta) and maize (Zea mays) cultivation plots, areas for the 
processing of these harvested cultigens would have been an important concern to the Maya 
agriculturalists working in these fields. 



 
Figure 3-2. Map of the 2009 project area showing the excavated operations. The operations 
discussed in this chapter are marked in red. 

 
Operation West 
 
Operation West was one of the first four excavations conducted during the 2009 field season 
(Figure 3-3).The northwest corner of this operation was located 15 meters west of the 
established project datum, which was the northeast corner of Test Pit 1 from the 2007 field 



season, situated above the point of inflection of the hill to the west of the project area. The 
location of these first four excavations was based upon the idea of radiating out from the test 
pits from 2007 in the hope of finding an area of un-harvested manioc beds. The slope of the 
modern hill, coupled with the fact that the pit was excavated in an area that has suffered a 
greater amount of surface erosion, resulted in Operation West measuring a little more than two 
meters deep to the Tierra Blanca Joven (henceforth TBJ) surface, the Middle Classic Period 
living surface. At the surface of the Unit 3 volcanic ash layer, a seismic fissure was encountered 
that would later also be detected in Operation B, however, its presence was minimal and it did 
not seem to have affected the Middle Classic Period living surface in this area. 
 

 
Figure 3-3. Map of the Middle Classic Period occupational 
surface of Operation West. 

 
Excavation here revealed remnants of long abandoned agricultural ridges in an area kept 
relatively clean of extraneous vegetation. The average surface slope of the TBJ in this region 
was four degrees. Although several plant cavity clusters were poured and excavated from this 
operation, the majority of them seem to have either been from isolated tree branches that 
apparently were blown into the area by the Loma Caldera eruption or the roots of more recent 
vegetation that had penetrated into the lower units of the deposited tephra. No evidence was 
identified in the operation of purposeful cultivation that would have dated to the period 
immediately leading up to the eruption. 
 
Operation A 
 
The northwest corner of Operation A was located 12 meters north and nine meters west of the 
project datum. Test Pits 3 and 4 from the 2007 field season, located on the top of the hill in this 
region, had also revealed a cleared area (Blanford 2007). The location of Operation A, along 
with Operations B and C, was selected as a test to determine if the open space of Operation 
West was an isolated surface feature or if it was a larger pattern where cultivation was not being 
conducted higher on the hill. 
 



Excavations of Operation A revealed another area of highly eroded agricultural ridges with an 
average slop of eight degrees. These ridges roughly correspond with the size and orientation of 
manioc surcos found in this region and could have been manioc surcos left fallow long enough 
to be almost imperceptible. Although there was no evidence of deliberately controlled 
cultivation, several plant cavities that may be manioc roots and tubers were found both on the 
Middle Classic living surface as well as directly below it (approximately 33% of the cavities were 
above the surface) (Figure 3-4, Clusters 1, 3 and 4). These manioc plants could be considered 
volunteers, as there is no evidence of purposeful planting, however, these could likely be the 
remains of earlier manioc cultivation in the region. Beyond the manioc plants, there was 
evidence of other types of vegetation; however, the surface was kept reasonably clean within 
the area of the operation. 
 

 
Figure 3-4. Map of the Middle Classic Period occupational 
surface of Operation A showing the locations of the various 
plant casts. 

 
Operation B 
 
The northwest corner of Operation B was located 15 meters north and 12 meters west of the 
project datum, to the northwest and slightly higher up the western hill than Operation A.  
Excavations at this locale revealed a cleared, leveled area (average of eight degrees) with an 
almost complete absence of plant remains on the living surface. An important feature of this 
operation is that during the Loma Caldera eruption, there was a large earthquake sometime 
immediately after the deposition of Unit 3, causing a fissure and a vertical displacement of the 
ground surface of at least 20 cm (Figure 3-5). A probable product of the fissure was a very large 
cavity that was found in the northwest corner of the operation (Cluster 3). This cavity received 
50 pounds of plaster and still failed to be completely filled. Once excavated, it was decided that 
it had probably been created by the earthquake and subsequent fissure and was not the result 
of plant decay (Payson Sheets, personal communication, 2009). 



 
Figure 3-5. Map of the Middle Classic Period occupational 
surface of Operation B showing the vegetation cast clusters 
and the seismic fracture. 

 
Operation C 
 
The northwest corner of Operation C was located 24 meters north and 28 meters west of the 
project datum, about 15 meters west northwest of Operation B. This operation revealed 
evidence of low, heavily eroded ridges throughout most of the excavation towards the northeast 
end that were nearly imperceptible, a clear indication that they had not been cultivated in some 
time (Figure 3-6). The spacing of the ridges of approximately one meter coupled with the 
naturally good drainage of this area of the site (average slope of nine degrees), however, 
indicates that they had probably been used to cultivate manioc. 
 
This operation only contained one single plant cavity, in the southern half of the test pit near the 
western wall (Cluster 1), which corresponds to a 10 centimeter long probable manioc stalk 
fragment identified by the growth node about 4 cm from the lower end (David Lentz, personal 
communication, 2009) (Figure 3-7). The singular nature of this plant indicates that it had 
probably sprouted as a volunteer and had not been purposely planted. Furthermore, the 
presence of a manioc plant at this locale gives further evidence that manioc had indeed been 
cultivated here and then subsequently been abandoned at some point prior to the eruption of 
the Loma Caldera volcano.  
 
Operation D 
 
The northwest corner of Operation D was located 16 meters north and four meters west of the 
project datum. The placement of this operation was decided based on the results of the 
excavation of Operation North. In order to place the test pit, the southern-most furrow in 
Operation North was extrapolated up-hill at a distance of two meters to the west. Along with 
Operations H and J, Operation D revealed the upper end of the manioc planting beds that were 
found in the majority of the rest of the operations excavated during the field season. In all three 
of the mentioned cases, the northwest portions of these excavations were areas that were 



leveled and intentionally kept clear of extraneous vegetation. In the case of operation D, roughly 
half of the excavated area was found to be part of the cleared, more leveled platform (Figure 3-
8). In Operation D, the slope of the platform measured only three degrees while the area of the 
manioc ridges measured an average of 10 degrees. 
 

 
Figure 3-6. Map of the Middle Classic Period occupational 
surface of Operation C. 

 

 
Figure 3-7. Plant cast C1A1 that has been interpreted as a 
probable manioc (Manihot esculenta) stalk fragment. Note 
the growth node near the center (Photograph by Payson 
Sheets). 



 
Figure 3-8. Map of the Middle Classic Period occupational 
surface of Operation D. 

 
Although several plant cavities were found within the ridges, only three were found within the 
area of the platform area (Cluster 1). As can be seen in figure 3-8, the three cavities form a 
triangle just above the beginning of the manioc ridges. These three plants were possibly the 
remains of a tree that had been cut down in the center of the triangle at an earlier time and then 
had since begun to re-grow in this form (David Lentz, personal communication, 2009) (Figure 3-
9). The fact that they did not preserve higher within the Loma Caldera tephra indicates that they 
maybe had been cut down once again not long before the eruption buried them. The other 
clusters within this operation probably are manioc remains and are described in detail in 
Chapter 4.  
 
Operation H 
 
The northwest corner of Operation H was located 28 meters north and 1.5 meters east of the 
project datum. The location of this operation was selected by extrapolating the line made by the 
ends of the ridges approximately 10 meters to the northeast of Operation D. In the case of this 
operation, the platform occupied only the very corner of the excavated area (Figure 3-10). The 
slope of the platform in this operation was not measurable for being such a small area of 
exposure, while the manioc ridges measured 10 degrees. Although several plant cavities were 
found in the operation, none were found in the area of the platform. The plant remains 
recovered from this operation are discussed in Chapter 6. 
 
Operation J 
 
The northwest corner of Operation J was located 21 meters north and four meters west of the 
project datum. The location of this operation was selected by projecting the same plane made 
by the beginning of the ridges to the southwest and selecting a point slightly beyond the mid-
point between Operation D and Operation H. In this case the platform took up the majority of the 
excavated area save the southern half of the east wall (Figure 3-11). 



 

 

 
Figure 3-9. Plant casts from Cluster 1; top: plant cast 
D1A1, center: plant cast D1B1, bottom: plant cast 
D1C1. (Photographs by Payson Sheets). 



 
Figure 3-10. Photographic map of the Middle Classic Period 
occupational surface of Operation H. 

 
Operation J was completely devoid of plant remains on the platform area, indicating a carefully 
maintained surface. The platform did, however, show evidence of long-abandoned and 
subsequently leveled out ridges of probable manioc size. The slope of the platform, 7.5 
degrees, was significantly different than that of the manioc ridges that had been in use at the 
time of the eruption, 12 degrees. 
 
The intersection of the platform and the beginning of the ridges revealed an area of substantial 
wear, evidently from foot traffic. This area had an east-west slope of five degrees and a north-
south slope of three degrees. The presence of this high traffic region is logical given that the 
beginning of the ridges would have been the most obvious place to walk across the area in 
order to access the individual furrows, minimizing the risk of damaging the ridges or cultigens 
within them.  
 
Operation M 
 
Operation M was the northwesternmost excavation conducted during the 2009 field season. The 
operation was located 37 meters north and 31 meters west of the project datum. The location of 
this operation was selected to evaluate an area further from the central excavations of this field 
season. It was hypothesized that the location of Operation M would document the northern 
extent of open space area identified in the other operations along this hill slope. Located on a 
steeper portion of the hill overlooking the project area, the operation revealed a well maintained, 
uncultivated area with little plant remains readily visible. The most interesting feature of the 
operation, however, was a possible footpath that crossed the westernmost edge of the 
excavation (Figure 3-12). The foot path followed a trajectory of roughly 15 degrees east of 
magnetic north toward the archaeological site and appeared to continue to the southwest. As 
other structures have been reported in the area outside of the limits of the archaeological park 
by residents of the modern Joya de Cerén village, this foot path might have connected 
additional house clusters with the principal center of Cerén, as well as facilitated movement 
throughout the fields of this region. 



 
Figure 3-11. Photographic map of the Middle Classic Period 
occupational surface of Operation J. 

 
 

 
Figure 3-12. Photographic map of the Middle Classic Period 
occupational surface of Operation M showing the location of 
the possible foot path. 

 
Three plant clusters were identified within Operation M. Two clusters represented larger plant 
remains, possibly some sort of tree trunks (Clusters 1 and 2) and the third was a thinner stalk 
with not enough recognizable traits to allow for plant species identification (Figure 3-13). 

 



 
Figure 3-13. Unidentified plant cast M1A3 from Cluster 3.  
(Photograph by Payson Sheets). 

 
Operation O 
 
The northwest corner of Operation O was located six meters north and 31 meters west of the 
project datum. This operation contained trampled but recognizable ridges that were in much 
better condition than the ones found in the other operations with identifiable open space (Figure 
3-14). In addition, a small number of maize plants were found to have been growing, probably 
as volunteers. Data indicate that this area had been in cultivation and subsequently abandoned 
much more recently than any of the other abandoned fields encountered during this field 
season. 
 

 
Figure 3-14. Photographic map of the Middle Classic Period 
occupational surface of Operation O.  Stark white areas 
throughout the operation are dental plaster pour holes and 
over-runs. 

 
 
 
 



Operation P 
 
The northwest corner of Operation P was located 54 meters south and 41.5 meters east of the 
project datum. This operation, which was the farthest from the area of concentration, was 
excavated in order to characterize the lowest area of the upper river terrace and to see if the 
large manioc ridges continued out to this point. Excavation of the operation revealed an area 
that had been maintained relatively clear of vegetation as well as a carefully leveled space in 
the southwest corner, with the exposed area measuring approximately 1.5 meters by 0.75 
meters, and the northernmost edge oriented roughly 120 degrees (Figure 3-15). This orientation 
is almost exactly perpendicular to the general orientation of the majority of the domestic 
structures, cultivation ridges within the archaeological site and the river course of the Río Sucio, 
which is at 30 degrees east of north (Payson Sheets, personal communication, 2009). Along the 
southeast edge of the level area was a large, squared-off mass of clay-rich pre-TBJ soil found to 
be lying on top of the TBJ surface. This mass was probably at one time formed into a type of 
clay block or pillar and may have acted as a field boundary marker. Given that this feature had 
not been maintained upright and had been allowed to slowly melt away downhill, it seems that 
by the time of the Loma Caldera eruption this clay mass might no longer been an important 
feature.   
 
Various cavities, mostly clustered along the edge of the leveled space, were encountered that 
correspond to both roots as well as above ground stalks. Of these cavities, two that were 
located adjacent to the platform area were identified as manioc (Clusters 3-2 and 3-5). 
Additionally, a maize plant was identified near the northwest corner of the operation (Cluster 4) 
(David Lentz, personal communication, 2009). All of these plants are considered volunteers for 
the lack of any evidence of deliberate cultivation. 
 

 
Figure 3-15. Photographic map of the Middle Classic Period 
occupational surface showing the location of the leveled area 
and the possible field marker. 

 
Upon excavation into the living surface, it was found that both the platform as well as the 
surrounding area had been intentionally coated by a layer of TBJ tephra approximately six 


