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ABSTRACT 

The Mesoamerican residential mound is a basic unit of 

archaeological analysis. The way mounds form has 

implications for reconstructing past social organization. 

studies of formation processes assume that characteristics 

of refuse are the result of depositional history. Tracing 

the history of archaeological deposits is the first step 

toward understanding the social and economic milieu of the 

prehistoric household. 

12 

The traces of mound formation processes particularly 

are evident in ceramics. This study examines measures such 

as density, mean size, and variation in size and wear, to 

determine their utility in ascertaining depositional 

history, including discard practices, erosion, and 

trampling. The measures are tested with the Exploratory Data 

Analysis method using visual inspection of the data for 

patterns and examination of exceptional cases. Density by 

weight and mean sherd size were found to be particular 

useful and simple measures for differentiating 

archaeological deposits. 

The characteristics of artifacts in a deposit provide 

the basis for reconstructing the formation of mounds. 

Earthen residential mounds like those of Veracruz are low 

and broad and usually lack imperishable construction 
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materials. Unlike Maya housemounds, which often use fill for 

mound construction, earthen mound formation resembles (on a 

smaller scale) the formation of tells, the remains of 

ancient villages and towns in Western Asia. For both tells 

and earthen mounds, the erosion of houses forms the bulk of 

mound sediments. 

Residential mound growth is more by gradual accretion 

than by deliberate construction, and is due to six main 

formation processes. These are: 1) the erosion of wattle

and-daub construction material, which contribute to mound 

sediments; 2) the gradual accretion of sediments and 

artifacts; 3) horizontal erosion of daub and artifacts; 4) 

secondary refuse deposition; 5) the occasional use of fill 

to expand or level the mound; and 6) the development of a 

humic topsoil layer commonly damaged by plowing. Through 

refuse characteristics it is possible to reconstruct mound 

growth, use of space, and the location of structures and 

refuse dumps. These formation processes distinguish earthen 

mound development in many parts of Mesoamerica. 



Chapter 1 
Introduction 

14 

The goal of this research is to elucidate the formation 

processes of ancient household remains in southern Veracruz, 

Mexico. Artifacts in their context at mound 1055 in La 

Mixtequilla, Veracruz, provide the data for determining 

measures of artifact variability that indicate aspects of 

their depositional history, as well as for using those 

measures as the basis for a model of the formation of 

earthen residential mounds. 

This project is based on research from the Proyecto 

Arqueologico La Mixtequilla (PALM), directed by Barbara L. 

stark with assistant director Lynette Heller, both of 

Arizona state University. The PALM has been engaged since 

1984 in intensive survey and excavation to investigate 

economic and political development of small polities on the 

Gulf Coast through the study of settlement patterns. The 

study zone is located on a low ridge on the western edge of 

the Lower Papaloapan basin in south-central Veracruz. It 

consists of slightly elevated areas surrounded by seasonal 

floodlands and swamps. The landscape is densely covered with 

low, presumably residential, mounds, with scattered centers 

with formal architecture. Mound 1055, the focus of this 

research, is located in the southeastern portion of the 

study area, just north of the small archaeological center of 



villa Nueva and northwest of the larger center of Los 

Azuzules. The majority of the mound appears to date to the 

Late to Terminal Classic period, with a small late Middle 

Classic component in the lower portion of the mound (Table 

1.1) • 

15 

Residential mounds are the major form of evidence for 

the structure, activities, and interactions of households in 

the past. Many domestic mounds consist chiefly of some 

combination of rubble fill, structural remains, and midden, 

all of which impart much information on past households. 

However, use of rubble or dense trash fill in mound 

construction was by no means ubiquitous or necessary. 

Domestic structures may be constructed totally or 

predominantly of perishable materials, which leave little 

trace. Mounds lacking definable fill or clear structural 

remains are common in Mesoamerica, yet the manner of their 

formation is little understood. The nature of mound growth 

and expansion has implications for understanding household 

size and structure, dimensions of wealth and status, 

occupation length and intensity, and numerous other issues 

concerning prehistoric social life. Natural and cultural 

stratification, characteristics of the artifact assemblage, 

and specialized sediment analysis together constitute means 

to understand the formation processes of earthen residential 



Period 

Late Postclassic 

Early Postclassic 

Terminal Classic 

Late Classic 

Middle Classic 

Early Classic 

Protoclassic 

Late Preclassic 

Middle Preclassic 

Early Preclassic 

Table 1.1 
Chronology 

16 

Date 

AD 1250-1521 

AD 1000-1250 

AD 900-1000 

AD 700-900 

AD 400-700 

AD 250-400 

AD 100-250 

300 BC-AD 100 

1000-300 BC 

-1000 BC 



mounds. This research focuses on the first two of these 

approaches. 

17 

I first examine the characteristics of the ceramic 

assemblage from different excavated contexts at mound 1055. 

Ceramics are the most abundant artifact in Mesoamerican 

sites. Pottery articulates with many aspects of people's 

lives while it is in use, as well as after it has been 

discarded. Potsherds carry traces of their past histories in 

their size, relative abundance, diversity, and wear 

patterns. 

The first part of this research examines sherd 

characteristics and their variability in order to test them 

for their reliability as indicators of depositional history. 

The second part of this research seeks to compile the 

evidence derived from ceramic characteristics in order to 

develop a model of residential mound formation processes. 

This model is first developed with mound 1055 material. The 

complex characteristics of the artifact assemblage in their 

stratigraphic context form the basis for defining key 

attributes of the depositional history of mounds. The mound 

formation processes model is then tested for other earthen 

domestic mounds. Earthen domestic mounds, and to some extent 

all residential mounds, share many common features, not the 

least of which is that they are the products of a long 

history that predates the actual occupation of the mound and 
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continues to the present. While numerous ethnoarchaeological 

studies have been engaged in defining patterns of 

deposition, use of space, and other issues, a focus on 

natural and cultural processes over a long time period is 

essential to understanding prehistoric household activities, 

interactions, and change. A residential mound is not simply 

the product of a household, but of hundreds or thousands of 

years of deposition and change. 

Chapter 2 of this dissertation examines the study of 

ceramics as it pertains to the definition of assemblage 

formation processes. It is suggested that many 

interpretations of excavated domestic contexts are eclectic 

and often simplistic or even contradictory. Literature on 

archaeological, ethnoarchaeological, and experimental 

studies of ceramic variability is reviewed, focusing on 

studies of ceramic attributes as they inform on depositional 

history. Domestic refuse is involved in three modes of 

interaction with their environment or context: use (i.e., 

activities in systemic context), discard, and dispersal or 

post-depositional factors. Last, archaeological studies of 

specific forms of artifact variation -- quantity, artifact 

size, and condition or wear -- are considered in terms of 

their applicability for defining assemblage formation 

processes. 
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Chapter 3 concentrates on mound and architectural 

characteristics, attempting to integrate the study of mound 

formation with wider social issues regarding the prehistoric 

household. Studies of mound characteristics are examined, 

focusing particularly on the literature on Middle Eastern 

tell formation. A "tell-in-miniature" appears to be a useful 

model of earthen residential mound formation. The 

implications for such a model are then considered: mound 

growth and expansion are related to the household 

occupation. The nature of the Mesoamerican household is then 

discussed in more general terms. By the Late Formative 

period (400-0 BC), extended family residence in some kind of 

house compound appears to have been the most common form of 

residence in Mesoamerica. Evidence for prehistoric 

households in Veracruz is then considered. Where 

imperishable remains are minimal, as in much of Veracruz, an 

understanding of past household structure and activities 

requires an awareness of residential mound formation. 

Chapter 4 discusses previous archaeological 

investigation in La Mixtequilla. until the last ten years 

research in south-central Veracruz has been scanty. The 

methodology and accomplishments of past research in southern 

and central Veracruz are presented. The second half of the 

chapter is a unit by unit description of the mound 1055 

excavations, which provides the basis for the subsequent 



analysis. Last is a detailed presentation of the feature 9 

data. This concentration of uneroded daub and artifacts 

appears to be the remains of a wattle-and-daub structure 

that burned and collapsed after the abandonment of the 

mound. The dearth of architectural remains in La 

Mixtequilla, a region lacking in local sources of stone, 

makes this feature particularly important. 

20 

Chapter 5 examines some basic characteristics of 

artifact assemblages that are accessible with data that 

commonly are obtained from ceramic analyses, such as sherd 

counts and weights. Measures of artifact quantity (density), 

mean sherd size, and other forms of assemblage variation are 

tested as means of characterizing deposits and their 

formation processes. The testing of these measures follows 

the outlines of the Exploratory Data Analysis (EDA) method 

(Clark 1982; Shennan 1988). Patterns in the data are 

elicited through correlations and other simple 

statistical techniques. However, data that do not conform to 

general patterns are frequently significant for pointing out 

particular aspects of formation processes. For example, 

denser deposits generally are characterized by a larger mean 

sherd size. Where mean sherd size is unusually larger or 

smaller than would be expected from the ceramic density, the 

action of unusual formation processes may be indicated. 

Ceramic density by weight and mean typed sherd weight are 
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found to be particularly powerful yet simple measures for 

describing the rate of assemblage formation and the degree 

of disturbance or movement of artifacts within the deposit. 

Daub weights and characteristics of selected non-sherd 

artifacts also are considered briefly as supplements to the 

ceramic data. 

While Chapter 5 considers the deposit as a whole, 

Chapter 6 addresses means of describing artifact variability 

within the excavated context. Mean sherd weight for 

different pottery types and weights of individual sherds 

within particular types are useful but labor-intensive means 

of describing variation in sherd size within a deposit. 

Distinct differences in sherd sizes within the deposit may 

point to the conjunction of more than one waste stream 

within a deposit, while overall evenness in sherd size may 

be related to disturbance or rapidity of deposition. The 

quantity of partial (greater than 1/3 complete) and whole 

vessels is a simple and clear indication of the convergence 

of waste streams as well. A relative, qualitative measure of 

sherd wear on surface and edges is also considered. While 

sherd wear can be extremely informative, the measure devised 

to describe it was found to be the least useful measure 

formulated for this research. Sherd wear is a complex 

subject that requires more detailed measures and 

descriptions than were possible at this time. 
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Chapter 7 utilizes the measures devised in Chapters 5 

and 6 to formulate a model of earthen residential mound 

formation processes based on the analysis of the refuse 

assemblage of mound 1055. First, the mound stratigraphy is 

outlined. Next, five principal mound formation processes are 

described; then, each is considered in detail using data 

from the mound 1055 excavations. The collapse of wattle-and

daub structures and their ensuing erosion and spread were 

found to be the chief means of mound growth and expansion. 

The feature 9 deposit was the last of these structures on 

the mound; its unusual state of preservation is due to the 

subsequent abandonment of the mound, which left the material 

relatively intact. Daub erosion is responsible for the 

character of the mound sediments and contributes bulk and 

moves artifacts across the mound. Maintenance activities and 

the consequent development of secondary refuse dumps also 

contribute to mound growth. Refuse also may be moved and 

redeposited, forming fill deposits intended to deliberately 

build up and expand the mound. The erosion and outward 

spread of artifacts through water, gravity, human activity, 

and other processes, contributes to the distribution of 

material on the mound and to the accumulation of artifact 

concentrations that are not related to actual discard or 

activity areas. Lastly, the development of a humic soil 

layer significantly altered by plowing is a consequence of 
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abandonment and the slowing of deposition on the mound. The 

formation processes derived from the analysis of mound 1055 

are then compared with other La Mixtequilla mounds. Both 

PALM excavations and certain of Drucker's (1943b) Cerro de 

las Mesas mound excavations are considered. The formation 

processes inferred for mound 1055 appear to apply fairly 

consistently to other La Mixtequilla area residential 

mounds. 

Chapter 8 considers these same formation processes as 

they may be found in other areas of Veracruz and 

Mesoamerica. Differences in project methodologies make the 

comparison of mound formation processes an eclectic 

enterprise. Excavations at mound 61 at Matacapan, Los 

Tuxtlas, Veracruz, in which I participated, are considered 

in detail. structural remains, in the form of rock 

alignments and a few badly preserved tamped-earth floors, 

aided in the delineation of contexts for the later 

occupation. vertical differences in mound deposit attributes 

suggest change in the use of this area, from the Middle 

Formative to the Late Classic period (1000 BC-AD 900). 

Drucker's (1943a) excavations at Tres Zapotes, Los Tuxtlas, 

Veracruz, stark's (1977) work at Patarata 52, and the 

Preclassic period excavations at Chalahuite, Veracruz 

(Garcia Payon 1966) and La Victoria, Guatemala (Coe 1961) 

are also considered in detail. While artifact density, mean 
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size, and degree of wear are not consistently reported, the 

data that can be elicited, in combination with stratigraphic 

profiles, suggest that the formation processes contributing 

to the growth of these mounds are comparable to those 

inferred from mound 1055 in La Mixtequilla. contrary to the 

expectations of many researchers, the primary development 

and expansion of earthen residential mounds appears to be 

accretion and accumulation resulting from human activities. 

Deliberate use of fill to build earthen mound platforms 

probably is rare; fill appears to have been mainly a 

supplementary, not a primary, form of mound development. 

Chapter 9 provides a brief conclusion and assessment of 

the research. The implications of this work for the 

direction of artifact analysis are discussed and 

recommendations for excavation and data collection are 

considered. While new forms of data analysis, focusing on 

formation processes, are vital, ultimately, it is the 

ability to interpret and make sense of these data that will 

make it possible to move from delineating formation 

processes to explaining change in past social units such as 

the household. 



Chapter 2 
Formation of Domestic Ceramic Assemblages 

in Residential Mounds 

Introduction 

The first part of this research examines domestic 

occupation in La Mixtequilla, southern Veracruz, through 

variation in the characteristics and distribution of 
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household refuse, particularly ceramics. Through the refuse 

of daily life we can attempt to interpret patterns of 

household activities, interaction, and change. Excavated 

domestic refuse provides the basis to address questions of 

economic and social variation at the household level. 

The use and discard of material culture articulate 

closely with humans in their daily lives. Where house 

remains are poorly preserved, refuse provides virtually the 

only data on domestic occupation. This is clearly the case 

in central and southern Veracruz, where most domestic 

architecture consists of perishable wattle-and-daub 

construction. Domestic remains in Veracruz commonly lack 

preserved architectural features that delineate structures. 

Therefore, determining household activities and use of space 

must come from artifacts alone. Differences in the quantity, 

size, variability, wear, and content of artifact assemblages 

in different locations across the mound or household area 

make it possible to trace the complex depositional history 

of refuse contexts. The interpretation of these formation 
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processes permits the delineation of mound site formation 

and the exploration of residential space and activity 

patterns. with this goal in mind, I examined characteristics 

of refuse deposits around mound 1055, La Mixtequilla, 

Veracruz, to determine how refuse was discarded and reused 

in a household context. In order to begin this research, I 

investigated how previous work had approached the problems 

of artifact and deposit attributes and how these 

characteristics could reflect aspects of depositional 

history. 

Deposition and Household Refuse Assemblages 

It is a basic premise of the study of the formation 

processes of the archaeological record that characteristics 

of refuse in an archaeological context reflect the series of 

natural and cultural events that affected them (Schiffer 

1987: 266). Events involving artifacts leave a succession of 

traces on the artifacts and/or on their matrix which provide 

clues to their depositional history. The task of the 

archaeologist is to sort out the sources of these various 

traces (Sullivan 1978). 

The archaeologist must therefore start from the 

characteristics of the refuse context and its components and 

work backwards to its sources. This is a dynamic model of 

archaeological variability, which may be expressed in terms 

of a series of stages (Deal 1985; stevenson 1985) or waste 
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streams (Schiffer 1987: 66-70), in which artifacts and other 

archaeological materials (including sediments and soils) 

interact with their cultural and natural milieu. Deal (1985) 

has developed a model from ethnoarchaeological work in 

highland Chiapas that examines refuse in terms of the 

relative stage of household abandonment. A household may be 

active, undergoing abandonment, or abandoned. Each stage may 

generate a series of possible refuse types, differing in 

relative frequency, diversity, spatial patterning, and 

condition. The series of stages may be interrupted at any 

point to form an archaeological assemblage. Stevenson (1985) 

also postulates a series of stages relating to hunter

gatherer sites. Characteristics of refuse will differ during 

each stage. stevenson includes an initial settling-in stage, 

an important factor in non-sedentary occupations. However, 

such a stage should also be important for more sedentary 

settlements, including processes of clearing, housebuilding, 

and land modification. 

Schiffer (1987: 66-70), rather than postulating stages 

of occupation, proposes a "waste stream" model that focuses 

on the refuse itself and its individual history. waste 

streams begin with maintenance activities, leading to the 

disposal and movement of refuse. Schiffer (1987: 65) 

suggests that maintenance activities are affected by "three 

factors -- rates of refuse generation, frequency of activity 
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area use, and variety of activities performed ..• " Waste 

streams may be long, as when refuse is moved numerous times, 

or short, as in primary and de facto refuse or when refuse 

from manufacturing is discarded near the activity area 

(e.g., stark 1985). The site may be abandoned at any time, 

leaving items along all parts of the waste stream. 

Schiffer's model takes the viewpoint of the artifact and the 

archaeological deposit, rather than that of the source 

activity areas and postulated stages of activity by the 

occupants of the sites. Individual items within a particular 

archaeological deposit may have gone through very different 

waste streams. Characteristics of the refuse and the deposit 

should therefore provide evidence of the traces of the waste 

stream. 

Refuse may be thought of as being involved in three 

separate but constantly interacting modes. These modes 

are: 

1) use, defined broadly as the processes that articles 

undergo in systemic context, including manufacture, use

modification, reuse, recycling, and curation; 

2) discard, when an item is temporarily or permanently 

withdrawn from use, including provisional discard, the 

varieties of maintenance and disposal activities, and caches 

and burials; and 
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3) dispersal, where discarded items are moved around 

either individually (as when items are moved during erosion 

and water percolation, by dogs or children, or are 

scavenged), or in aggregates (as with the movement of refuse 

for use as fill). 

Articles of refuse may be considered in terms of their 

relationship to each of these modes and to their social and 

physical environment. For example, a household midden may 

accumulate relatively slowly but irregularly. Bones and 

moldy tortillas accumulate daily but will tend to decompose, 

while plates and bowls, which will break and be discarded in 

the same dump at a more irregular rate, are nearly 

imperishable; left on top of the pile for some time, 

however, they will tend to be trampled and eroded. Once a 

year the household may gather up the accumulation of broken 

articles around the house (in provisional discard areas, see 

below) and drop them in the midden, creating a layer of 

large pieces within the deposit. The Maya, for example, 

swept their houses and discarded old utensils during New 

Year's renovation ceremonies at the beginning of the month 

of Pop (Morley and Brainerd 1983: 492). Discarded items 

might also be used to fill in a disused chile-roasting pit, 

creating a discrete trash-filled pit of large and relatively 

undamaged refuse. The pit might also be filled with material 

from the midden, mixing in still more forms of refuse. Items 



from the midden may be scavenged for reuse, or washed away 

by a heavy rain. 
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Thus, an understanding of an archaeological deposit 

such as a midden can be more fully accomplished by 

considering its attributes as the outcome of a succession of 

interacting events. This necessitates drawing analytical 

techniques and modes of explanation from a variety of 

sources, including ethnoarchaeology, experimental 

archaeology, and the physical sciences. Added to all these 

sources of information is the element of time. While 

ethnoarchaeology, for example, may focus on continuing 

refuse disposal in living communities, the archaeologist 

must consider the variety of processes that take place over 

hundreds or thousands of years. A specific pit or stratum 

cannot be assumed to result solely from human activities. 

Binford (1982: 17; his emphasis) has emphasized that "the 

composition of assemblages and the "grain" ... (derives) ... 

from the interaction between the cultural system and the 

processes which are conditioning burial of cultural debris." 

This will apply at least as much to complex societies as it 

does to the hunter-gatherer societies that Binford was 

describing. The archaeological deposit is a dynamic entity, 

both before and long after abandonment. 

Deposits are formed of artifacts and other human

altered materials together with their matrix. Both artifacts 
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and matrix may have complex origins that must be traced in 

order to fully understand the deposit (Butzer 1982: 77-78; 

stein 1986: 375). Harris (1979: 32) has noted that "(a)ll 

forms of stratification are the result of .•. cycles of 

erosion and deposition". These cycles cause material to be 

moved and added at different locations, as well as breaking, 

eroding, and altering artifacts. Thus, the matrix and 

artifacts within the deposit did not necessarily accumulate 

all at the same time or by the same processes (stein 1986; 

Schiffer 1987: 266). 

The sedimentary particles in the deposit (e.g., sherd, 
rock bone, seed, or charcoal fragment) may come from 
diverse sources, be of diverse ages, or be transported 
by diverse agents. Any particle contained in the 
deposit is related to any other particle in that they 
are part of one depositional event. If appropriate 
attributes of the particles are described adequately, 
then the interpretation of the processes responsible 
for bringing all the sediments together within the 
deposit is discernible. (Stein 1986: 340) 

Thus, defining the formation processes of an archaeological 

deposit means sorting out the myriad processes that resulted 

in the accumulation of refuse and sediment at a particular 

location. 

Formation Processes and Refuse Distribution 

Determining the processes of refuse accumulation at a 

particular location requires that the contents be 

distinguished by their sources, where possible. Schiffer 

(1987, 1976, 1972) has defined three main classes of refuse, 
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which may be further divided into more specialized types. 

These three basic types are defined by the properties of the 

artifacts, which provide clues as to their behavioral 

sources. Primary refuse is discarded remains from activities 

found around the site of original use. secondary refuse is 

trash that has been moved and deposited in another location. 

De facto refuse refers to remains left in place upon 

abandonment: for example, pots and ground stone tools left 

on the floor of a deserted structure. These generally will 

be large or unbroken items distinctive from other artifacts. 

Thus, characteristics of the refuse (for example, size, wear 

patterns, location, or whether it is whole or fragmentary) 

can be used to interpret particular refuse classes within 

the deposit. 

Through archaeological analysis, some simple attributes 

of refuse can be used to distinguish their formation 

processes. For example, Hally (1983), at the Little Egypt 

site in Murray County, Georgia, was able to distinguish at 

least two sources for the materials deposited on house 

floors. Small sherds were found to be scarce in the middle 

of floors, but somewhat more abundant around the edges of 

structures. These were interpreted as broken pieces that 

were left behind after sweeping. The edge of the house, 

perhaps under a bench, was less meticulously cleaned and 

therefore accumulated more of these "orphan" (Schiffer 1989) 
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sherds. Whole and partial vessels usually were found in 

clusters on house floors. These were abandoned as de facto 

refuse when the houses burned. They had been in use or were 

being stored, perhaps as "provisional discard" (Deal 1983, 

cited in Hayden and Cannon 1983: 131). Thus, very simple 

attributes of the ceramics -- size and completeness -- in 

combination with their location in relation to structural 

remains could distinguish different forms of cultural 

deposition. 

Hayden and Cannon's (1983) ethnoarchaeological work in 

highland Chiapas has identified a number of factors that 

influence refuse discard. Refuse is commonly sorted in the 

course of household maintenance by its size and type, its 

potential value, and whether it is dangerous or a hindrance 

(such as glass or large sherds and rocks). House sweepings, 

including organic material and small inorganic objects, are 

commonly dumped in the near edges of the compound garden, to 

aid as fertilizer. Larger refuse items are often 

concentrated along the wall of the house, in corners, or 

other out-of-the-way locations, often as "provisional 

discard." This may include items that are broken but might 

be used for other purposes, such as large broken jars that 

might serve as ladles or scoops. Periodically such articles 

might be gathered up and discarded in secondary refuse 

locations. Alternatively, they may remain in place when the 
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house is abandoned. Thus, characteristics of the refuse will 

often determine its depositional fate while it is still in 

systemic context. 

Killion's (1987) work in Los Tuxtlas, Veracruz, 

suggests that the use of space within the house compound (or 

solar) is a major determinant of how an area is cleaned, 

affecting the fate of discarded items. While the house and 

its immediate surroundings might be meticulously cleaned, 

trash is often discarded in kitchen gardens, or between the 

garden and the house. These areas become repositories for 

refuse. He excavated shallow pits at intervals across 

several house lots and found that the amount of refuse by 

weight varied with location, with considerably more refuse 

in the garden and in outlying portions of the compound. 

Killion tested this model of refuse disposal and the effects 

of in-field agricultural production, using surface 

collections from Sayil, Yucatan (Killion et ale 1989). They 

completely surface-collected a residential portion of the 

site, looking at patterns of deposition and nondeposition 

and relative artifact size as indicators of site structure. 

Patterns were tied to platforms and visible architecture in 

a site that was occupied for only a few hundred years and 

was relatively undamaged. Areas around houses were kept 

cleared in the past, with refuse concentrated in a number of 

middens near the houses and off the platform. Areas of the 
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compound contained a concentration of small durable 

artifacts and were interpreted as possible in-field gardens, 

while off-platform agricultural land contained few 

artifacts. Killion's work shows that discard patterns can be 

important sources of information on site structure and 

prehistoric social organization. 

The effects of artifact uselife on discard patterns and 

assemblage composition have been noted by Schiffer (1976). 

Schiffer uses the formula TD = St/L to express this 

relationship, where TD = total number of artifacts of one 

type discarded by the settlement, S = the number in use at 

one time, t = time, and L = artifact uselife. Arnold III 

(1988) studied ceramic-producing households in highland 

villages in Los Tuxtlas, Veracruz and the effects of vessel 

uselife and the factors that influence the number of pots 

kept by a household. The frequency of use of a particular 

pot type, the replacement costs (such as access to markets, 

number of potters producing a particular type, cost of the 

pot), and the raw materials used (such as temper, which 

affects how readily a pot breaks) all affect the uselife of 

a vessel. The number of pots and their uselife will then 

influence the resultant refuse assemblage. 

Patterns of refuse disposal may therefore vary, 

depending on a multiplicity of social and environmental 

factors. This is a topic that has only begun to be 
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intensively explored. The disposal and fate of domestic 

refuse have important implications for excavation strategy, 

as well as for interpretation. This may be especially 

important in Mesoamerica, where floors tend to be swept 

clean of refuse. The contextual Analysis Project at Cuello 

in Belize has shown that it is possible to trace processes 

of discard and deposition of trash through excavation in 

Maya sites (Seymour, Kosakowsky, and Wilk n.d.). This 

project used a mUltivariate analysis of attributes of both 

the artifacts and the matrix. Several classes of refuse 

deposits were distinguished, allowing the development of a 

model of refuse disposal and platform construction at 

Cuello. The investigators found that ceramics provide the 

most sensitive indicator of the history of a refuse deposit, 

through their size, damage, and wear patterns. They 

developed a model of mound depositional processes based on 

attributes of the deposit indicating the degree to which the 

contents had been redeposited. 

The actual house construction can also affect the 

nature of refuse distribution. Wattle-and-daub walls 

frequently contain large numbers of small sherds from 

previous occupations (Deal 1985; McIntosh 1974). As mud for 

the walls will be drawn from nearby, it will generally 

contain older material. As the house erodes, the wall 

material will then become mixed with more recent refuse 
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(Deal 1985). McIntosh (1974; 1977) employed an 

ethnoarchaeological approach to study the problem of decay 

of perishable house structures and its archaeological 

effects. He excavated in the remains of seventeenth century 

and modern terra pise and wattle-and-daub structures in 

Ghana and was able to describe a clear sequence of decay 

processes. He found that as the unprotected mud walls erode, 

water dripping from the roof will form channels on the 

ground, and displace material at the base. Small items will 

tend to be washed away in channels or as a wide sheet wash, 

while larger articles will accumulate at the base of the 

wall. Erosion will also expose and pedestal items from 

earlier occupations. As the perishable structure collapses 

and erodes, a small mound will form. McIntosh also tested 

his findings with excavations (1977), examining 

characteristics of the matrix, sherd size, and ceramic 

density (number of sherds/cm3 ), in order to assess the 

archaeological feasibility of locating perishable 

structures. 

Behavioral Processes and Material Correlates 

Studies of formation processes can also be directed 

towards social and behavioral analyses. A few studies have 

examined the relationship between discard patterns and 

aspects of social organization. In an early study, Hoffman 

(1974) found differences in the treatment of refuse among 
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elite, non-elite, and industrial contexts in an Early 

Dynastic Egyptian town. For example, inorganic remains in 

non-elite contexts were removed and dumped in depressions to 

level off ground, while organic remains were not always so 

treated. Industrial contexts were characterized by large 

quantities of specialized refuse. Using the variability in 

refuse disposal patterns, along with structural remains and 

stratigraphy, Hoffman was able to map some functional 

differences within the site. 

Killion (Killion et ale 1989, see above) used surface 

collections to define discard patterns at a household level. 

He was able to define dwellings versus outbuildings, 

maintained activity spaces and middens, and to show how 

urban residential space was integrated with agricultural 

production. scarborough (1989) used a combined surface 

collection and excavation strategy at the Meyer pithouse 

village in the Hueco Bolson area of south-central New Mexico 

to examine discard patterns at a community level. This site 

dates to the late Dona Ana phase (AD 1150-1200), during the 

pithouse-to-pueblo transition in this area. Using 

characteristics of refuse in different locations, he was 

able to infer community organization through the presence of 

maintained activity areas and secondary refuse loci. 

Scarborough suggests that the discrete dumping locations and 

absence of superimposed pits indicate non-seasonal 
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occupation with no subsequent reoccupation. The location of 

dumps in relation to the well-made structures suggests a 

degree of community integration not seen in earlier pithouse 

villages. Both Killion's and Scarborough's studies document 

single-phase sites in areas that have suffered little post

occupational disturbance, so that refuse patterns are 

exceptionally intact. In these circumstances, using 

intensive field methods, the distributions of refuse and 

discard areas can be tied to architecture. Refuse attributes 

and locations can indicate community or household 

coordination of refuse disposal and, therefore, suggest 

patterns of social integration at a household level. 

Hayden and Cannon (1984) oriented their study in 

highland Chiapas, Mexico, toward determining which material 

variables perform best as indicators of economic 

specialization, wealth, lineage strength, and other social 

characteristics. They demonstrate that direct inference from 

one material correlate to one social variable, such as 

wealth or social ranking, is not reliable. For example, 

while wealthy families are more likely to have composite 

families and better-built houses, families whose wealth is 

based on land holdings invest less of their wealth in fancy 

luxury goods than do families whose wealth is based on craft 

specialization. 
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Hayden and Cannon emphasize that it is necessary to 

understand what the material indicators and analytical 

techniques mean before using them to infer social variables . 

... Archaeologists who are concerned with inferring 
conditions of past household and community life ••• 
should choose an appropriate theoretical and 
empirical framework for selecting relevant 
artifact types or characteristics ... artifacts with 
distributional characteristics that have maximum 
utility for making reliable inferences ... 
appropriate measuring techniques (diversity, 
presence/absence, proportional frequency) •.. (and 
use) as many independent lines of evidence as are 
available ... including data from various 
artifactual and feature types, the environment, 
and theoretical considerations. (Hayden and Cannon 
1984: 188). 

Thus, there is an array of processes whose outcome is the 

archaeological deposit. It is, therefore, necessary to 

consider many types of material variability as evidence for 

particular social variables, including wear patterns, 

context, diversity, and environment. In a study of wealth 

differences in a community, for example, the archaeologist 

must demonstrate that the archaeological indicators used to 

designate wealth are valid to the particular social and 

archaeological situation (stark and Hall n.d.). Hayden and 

Cannon (1984) also suggest that because of random 

differences in the houses and material culture inventory in 

households that the community rather than the household is 

the best level of analysis to examine social patterns such 

as wealth or status. However, as their work focused on 
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peasant villages, social patterns might be more subtle than 

would be found in more complex urban sites such as Sayil or 

Teotihuacan. In any case, the work of Hayden and Cannon 

shows that ethnoarchaeological approaches are vital bases 

for interpreting archaeological variation. 

Ethnoarchaeology promises to be one of the most vital 

resources at our disposal for the derivation of middle-range 

theory (sensu Binford 1977: 6) on the links between 

archaeological variation, the interpretation of formation 

processes, and a diversity of social issues. In this 

enterprise, the researcher is aided by the ability to 

observe behavior and its consequences, along with the on

going accumulation of material residues. Ethnoarchaeology is 

focusing more and more on " ..• relating consistencies and 

variations in material forms to the underlying behavior that 

produced them" (Ashmore and Wilk 1988: 12). Yet the more we 

understand these "consistencies and variations" the more the 

challenge presents itself to apply these data to specific 

archaeological situations. While ethnoarchaeology 

necessarily deals with a shallow time-depth, the cultural 

and natural processes that result in archaeological deposits 

occur over a much longer period of time, up to the present 

day. The archaeologist must contend with the problems of 

long-term natural and cultural formation processes, 

preservation, site function, relative and chronometric 



dating, and a sample size that may be small or unknown. 

These problems must be considered by the researcher in 

addressing larger social questions. 

Aspects of ceramic variation 

Measures of variation 
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The studies discussed above use a variety of measures 

that address issues of natural and cultural formation 

processes in archaeological deposits. These include artifact 

density, sherd size and/or completeness, and other 

attributes of the contents. Measures appropriate for 

discerning an artifact's depositional history can be derived 

from a variety of sources, ethnoarchaeological, 

experimental, or archaeological. However, it is necessary to 

evaluate how well such measures can be used to distinguish 

the depositional history of refuse contexts. In the research 

presented here, an array of measures, many of them common in 

archaeological analysis, will be tested in order to 

determine their validity for elucidating the formation 

processes that make up individual deposits. The interplay 

between ethnoarchaeological and archaeological variation 

should be the source for that middle-range theory (sensu 

Binford 1977) that will help to explicate behavioral and 

social variables of the past. Ceramics formed the basis for 

this study. Sherds are the most abundant artifacts; they 

break and show damage due to their use, discard, and 



redeposition and dispersal. Variation in such factors as 

ceramic size, density, and damage should provide the 

clearest artifactual evidence of depositional history. 
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Rathje and Schiffer (1982: 64-65) have outlined the 

four main components of archaeological variation. These are 

1) spatial, the actual location of materials; 2) formal, the 

physical characteristics that can be described; 3) the 

frequency or amount of something, including proportions, 

percentages, and density of materials; and 4) relational, 

the complex relations between objects, including numbers of 

types, evenness of distributions, and numerous statistical 

and qualitative modes of description. Archaeological 

studies of formation processes have pointed out the 

importance of deriving measures that examine characteristics 

of the artifacts themselves (e.g., Bradley and Fulford 1980; 

Hally 1983; Hayden and Cannon 1983; Rosen 1986; Seymour and 

Schiffer 1987; Killion et al. 1989; Scarborough 1989). 

Studies of complex characteristics such as distribution, 

diversity, and relative quantities are equally germane to 

the interpretation of deposit accumulation (Cannon 1983; 

Hayden and Cannon 1984). All these components of variation 

may be affected as particular items or groups of items go 

through the waste stream. 
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Artifact Density 

Artifact density may be simply defined as the amount of 

artifacts per unit of excavated matrix. Schiffer (1987: 282) 

has pointed out that the "overall artifact density in a 

deposit is a direct trace of the concentrating and 

dispersing effects of various formation processes." In 

particular, he notes that density should reflect rate of 

deposition, if the deposits being compared differ only in 

density. Density is affected by the rate of natural 

sedimentation and erosion; for example, sedimentation will 

be more rapid at the base of a slope and erosion more 

prevalent at the summit. Thus, the stratigraphic context and 

sedimentary environment must be considered as well. 

Density might be thought of simply as the amount of 

artifacts compared with the amount of sediment. For example, 

a roasting pit filled with one load of household trash and 

covered over may leave a very dense deposit of refuse with 

little natural sediment. On the other hand, a refuse dump 

used over a period of time might be less dense, since 

sediments of a natural origin would have opportunity to 

accumulate between dumpings (Hall 1987). Scarborough (1989) 

uses artifact density in house and pit features in different 

locations as a means to define a sequence of trash 

deposition in a single-occupation site. 
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The specific measures of density are number of 

artifacts/m3 and the weight of artifacts/m3 • Yet it is 

apparent that these two measures actually reflect the 

operation of several different processes. A high artifact 

count in a given excavated area may indicate a context with 

many small artifacts, such as may be found in the plow zone. 

However, it may also indicate simply a large number of 

artifacts, as in a secondary refuse dump. The processes of 

accumulation and artifact damage may work against each 

other, mitigating the effectiveness of the density by count 

measure. Artifact weight is less complicated by these 

contrary factors, but may be affected by the physical 

characteristics of the artifacts. A high proportion of very 

heavy ceramics, such as sherds from large jars, could skew 

this measure, as could a preponderance of delicate serving 

vessels. Thus, such measures cannot be used uncritically. 

They should only be used in combination with other deposit 

attributes which might clarify what the differences in 

density actually indicate. It cannot be assumed that simply 

measuring density will automatically provide an indication 

of rapidity of deposition. 

The density or concentration of specific artifact or 

material types in the assemblage can also be defined using 

proportional frequencies. For example, I (Hall n.d.) have 

examined the relative frequency of spindle whorls at 



Matacapan by calculating the number of spindle whorls per 

number of sherds in different excavated locations. This 

provides a standardized measure of whorl consumption for 

this site as a basis for inferences about cotton spinning. 

Cannon (1983) has cautioned, however, that proportional 

frequency is affected by both the variable of concern and 

the background variable. The researcher must examine how 

much this background variable (e.g., the number of sherds) 

may bias the resulting value. 

Artifact Size 
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Artifact size is also noted by Schiffer as being an 

important indicator of formation processes. In particular, 

he notes (1987:267) that size may derive from processes that 

reduce the size through movement, wear, trampling, and 

plowing, and by processes that sort by size, such as may 

occur by water transport. An example of the winnowing effect 

of size is scatterings of small and unrelated artifacts that 

may result from the process of loss (Fehon and Scholtz 1978; 

Hally 1983). Gifford (1978) suggests that trampling in 

coarse sediments has the effect of sorting small sherds by 

size, causing them to migrate downward. However, Rosen 

(1986: 92-114) found at a series of Israeli tells that other 

variables besides trampling in coarse sediments can result 

in size sorting. The micro stratigraphic context, such as a 

series of floors, can be distinguished by differences in the 
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1989). 
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Sherd size is believed to reflect the results of 

differential post-depositional crushing and movement 

(Seymour, Kosakowsky and wilk n.d.). Kirkby and Kirkby 

(1976) found through experiments on trampling that a long 

history of disturbance and redeposition will tend to break 

down pottery, resulting in smaller sherds through time. 

Bradley and Fulford (1980) found a decrease in secondary 

refuse sherd size with distance from the main activity area 

of the site at Aldermaston Wharf. They interpret this as 

resulting from the sherds being moved and broken as they 

were cleared out of the central area. 

Sherd size may also reflect sherd thickness, as thin, 

light sherds will be likely to break into small pieces 

than will heavy, thick sherds such as rims and bases. 

Combined with an effort at artifact reassembly, artifact 

size may point out differences in the sources of materials 

found in particular refuse contexts. Hally (1983: see above) 

used differential artifact size and completeness as a means 

of inferring the depositional source of artifacts at the 

Little Egypt site. sorting also results in distributions of 

artifacts by size in different locations. Rick (1976) found 

that slope angle and artifact weight were key factors in 

sorting artifacts through gravity movement on hillslopes. 
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Rosen (1986: 92-114, 1989) has used differential size 

of not only artifacts but also the components of the entire 

matrix, in order to distinguish activity areas and room 

function through primary refuse. She sampled a variety of 

floor contexts at several tells in Israel and separated the 

contents of each sample size fractions, noting the 

components of each fraction by material type. By examining 

the entire matrix, she was able to distinguish true primary 

refuse, probably embedded in the floor through trampling, 

from intrusive secondary refuse material. such 

microarchaeological techniques can be particularly useful 

for sites from both agrarian and state-level societies, 

where household tidiness would have been crucial to the 

exigencies of sedentary and, often, crowded living. In such 

societies, larger items of primary refuse would be rare, 

except under special abandonment conditions (Deal 1985). 

Thus, artifact size differences on a microstratigraphic 

level can help distinguish a variety of household 

activities. 

Artifact size may be measured in a number of different 

ways. simply measuring the artifacts is perhaps the most 

obvious method for less common articles such as ground stone 

or bone tools. However, it would be a prodigious task to 

measure every sherd, especially in a Mesoamerican site, 

where the assemblage size can range in the tens or hundreds 
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of thousands (more than 200,000 sherds were excavated and 

analyzed from the Barton Ramie project, for example [Willey 

et ale 1965: 319]). Qualitative notation of size, as is 

commonly made in field notes regarding the nature of 

artifacts as they are being excavated, is also useful, but 

does not provide comparable data except in a very gross way. 

Sherds may also be weighed by type in order to obtain mean 

size differences (Solheim 1960). Weighing by type rather 

than weighing all sherds together makes it possible to 

consider sherd size differences while controlling for the 

effects of paste and vessel characteristics on weight. 

Bradley and Fulford (1980) use this method of weighing 

sherds by type for different deposits, emphasizing that the 

specific gravity of different pastes may affect mean sherd 

weight. Bradley and Fulford also use the percentage of 

sherds with less than 10% of the rim remaining" a technique 

that would show gross size differences but would clearly be 

affected by differences in original vessel size. Calculating 

weight divided by the count of artifacts should provide a 

simple measure of sherd size, as a mean weight per sherd. 

This measure requires only that ceramic weight be obtained 

in conjunction with the count arld analysis of pottery. 
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Artifact lqear 

Artifact condition and wear are often difficult to 

quantify except in a very general way. However, one of the 

simplest and most useful indicators is whether artifacts are 

whole or fragmentary. In particular, unbroken or 

reconstructible ceramic vessels in an assemblage would 

suggest that these were rapidly deposited and/or not greatly 

disturbed afterwards. The presence of whole delicate 

articles, such as obsidian blades, shell, or bone, also 

points to a lack of disturbance. 

Cross-mending and the reassembly of artifacts have 

proven to be a productive method for interpreting aspects of 

depositional history. For example, Villa (1982) has shown 

that lithics may conjoin across defined stratigraphic 

boundaries that had been assumed to be discrete deposits; 

conjoinability therefore can be used to test for the 

presence and extent of disturbance. She also suggests that 

displacement across boundaries is more common than is 

generally supposed. cross-mending can also indicate lateral 

displacement due to plowing (Roper 1979). Skibo et al. 

(1990) used a refitting study of ceramics from Broken K 

Pueblo to show that Hill's (1970) stylistic analysis was 

influenced by the presence of whole vessels and large 

conjoinable sherds that were not previously recognized or 

considered. Seymour and Schiffer (1987) used the presence of 
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whole and fragmentary artifacts in floor and house fill 

contexts at Snaketown to determine that Sacaton phase houses 

contained a mix of materials from a variety of depositional 

processes. Especially in conjunction with analyses of sherd 

size, reassembly studies can point out the convergence of 

multiple formation processes in a deposit. 

Reassembly is relatively uncomplicated, although time

consuming, but it is much more difficult to define and 

quantify artifact damage.- ~he problem remains to distinguish 

sherd damage produced by depositional and post-depositional 

processes from that characteristics of use wear. Paste, 

temper, and firing also will affect sherd wear differences. 

Recent efforts in experimental archaeology (e.g., Schiffer 

and Skibo 1989) are beginning to deal with these issues. 

Schiffer and Skibo suggest that characteristics of the 

ceramic (such as temper type, surface treatment, and 

firing), the type of abrader, and the nature of the abrading 

contact, all affect ceramic abrasion in complex ways. 

water greatly augments ceramic abrasion and damage 

(Skibo and Schiffer 1987), for example, as a result of long

term immersion, soaking, or wet-dry cycles. Fluvial erosion 

may have the effect of rounding and abrading sherds, as well 

as reducing their size (Skibo 1987). In a climate such as 

that of coastal southern Veracruz, where the seasons 

alternate from merely humid to completely inundated, water 



should have a significant effect on sherd damage. Both 

studies of ceramic use-wear and of sherd damage as a trace 

of formation processes must take this into consideration. 

conclusions 
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An archaeological site, whether a hunter-gatherer camp 

or a Mesoamerican residential mound, develops as an on-going 

process that continues up until the time of its excavation. 

In order to understand a site, it is necessary to understand 

that development and to find methods to describe it. The 

first step in describing the development of the site is to 

determine its components. The components of sites are 

deposits and features, whose formation processes must be 

ascertained. 

Deposits are complex entities that can develop over a 

rapid or an extended period of time. Their components 

include sediments, artifacts, rocks, bones, and other items, 

that can enter the deposit during one or more depositional 

events. The only way to understand how the deposit formed is 

to determine how its components came to be found together. 

In order to do this these components must provide evidence 

of their past history. Given that the mute stones do not 

speak, measures must be devised that will describe their 

characteristics that are the result of aspects of their past 

history. 
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Ethnoarchaeologists look at the present and the effect 

of social and environmental determinants on artifact 

distributions and characteristics. Archaeologists must work 

in the other direction, from the artifact to the past event. 

Many archaeologists have devised measures that describe 

characteristics of both artifacts and deposits. Diversity, 

artifact density or concentration, artifact size, wear 

patterns, and variation within the assemblage are all 

characteristics that result from past events in the 

depositional history of artifacts. A variety of measures 

have been devised to quantify these characteristics. 

However, it is necessary to critically examine such 

measures, in order to assess their validity for describing 

the traits they are intended to describe. This research is 

intended to examine some of these measures and to assess 

their utility in describing archaeological deposits in 

Mesoamerican residential mounds. Valid measures of 

archaeological variation can then be used to delineate the 

formation processes of mounds and sites. 



Chapter 3 
Residential Mound Formation and the 

Prehistoric Household 

Introduction 

The growth of residential mounds from the myriad 
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processes of deposition has implications for interpretations 

of past social organization. Maya housemounds, constructed 

of artifact-laden rubble fill, are usually considered to be 

the remains of residences (Ashmore 1981: 41). The core of 

fill expands outward through accumulations of midden on the 

mound edge and up and outward through rebuilding (Seymour, 

Kosakowsky and wilk n.d.). Earthen mounds, on the other 

hand, may show little evidence of structures, fill, or 

rebuilding. Their formation processes have both parallels 

and dissimilarities with rubble-filled housemounds which 

must be understood in examining household-level social 

organization. 

Studies of such issues as household size, distributions 

of elite occupation, and household growth cycles all are 

based on the relationship between domestic architecture and 

the residents. Since mounds provide the foundation for 

domestic architecture, the household will be reflected in 

mound size. Thus, the problem is two-fold: the relationship 

between domestic architecture and household size and 

structure, and the relationship between domestic 

architecture and the mound itself. Additionally, issues such 
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as household wealth or status rest partly on reconciling 

household size (i.e., number of occupants) with variables of 

wealth or status as reflected in other forms of 

archaeological evidence (Stark and Hall n.d.). 

Ethnographic Studies of the Household 

Determining prehistoric Mesoamerican household 

structure requires a clarification of the concept of 

household and its material correlates. While the term is 

frequently used, its precise meaning may often be obscure 

and may vary with the researcher's aims. Bender (1967) has 

distinguished, for analytical purposes, the family versus 

the household, as the two most basic social units. He notes 

that "household" actually has three referents: the 

genealogical family; the co-residence group; and the group 

that shares what he rather vaguely calls "domestic 

functions" (cooking, childrearing, etc.). 

Ethnographic studies of the household have focused on 

several different aspects of the household as a social unit. 

Ethnographers have examined changes in household function as 

a result of changes in the economic and social environment 

(Wilk and Netting 1984; Carter 1984). Variation and change 

in household size also have been related to differences in 

wealth; historical documents as well as ethnography have 

been used in this form of study (Netting 1982; Kramer 1979). 

Lastly, comparative and ethnographic studies have examined 
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changes in household structure and composition (e.g., Hayden 

and Cannon 1982). Such studies emphasize household function 

rather than recruitment and the social composition of its 

members. 

wilk and Netting (1984) have emphasized that change in 

household function can be related to household size and 

structure. All households provide a basic means to deal with 

important resources, dividing labor and distributing and 

transmitting property. In addition, households serve as 

units of co-residence, reproduction, and socialization. The 

household may meet all these functions, or they may be 

allocated among larger social groups such as corporations or 

unilineal descent groups. Hayden and Cannon (1982) have 

emphasized household function in examining the causes of the 

development of one specialized form of household, the 

corporate group. They suggest that large corporate groups 

arise in conditions where a particular vital resource is 

somewhat scarce and is distributed in an environmentally or 

socially uneven manner; vital resources include cash crops, 

marketable items, and especially land. Therefore, only 

changes in the environment or the economy are strong enough 

to promote the development of corporate groups. In the 

same way household size in general can be related to the 

efficient use of vital resources. Land in particular is a 

vital resource in preindustrial society. This can be seen in 
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the effects of land availability on such groups in many 

agricultural societies. In Highland Chiapas, household size 

is larger in areas where there is moderate, but not extreme, 

land pressure (Collier 1975). Among the Hong Kong boat 

people (Anderson 1970) and in Formosa (Pasternak 1968) 

lineages were primarily property-owning units whose 

coherence was destroyed with the loss of land. 

Netting (1977: 73-79; 1965) has shown among the Kofyar 

and other groups that household size is related to labor 

needs. Among the Kofyar, intensive agricultural systems, 

which require constant work by a few people, were correlated 

with nuclear family households. Slash and burn agriculture, 

on the other hand, involves hard work only periodically but 

requires a larger labor force, making larger, extended 

family households more practical. 

wilk (1984), in southern Belize, found that household 

size was the outcome of various decisions about rights to, 

and distribution of, labor and resou.rces. In Belize, 

agricultural intensification, population pressure, and cash 

cropping all promoted the development of large household 

units. Again, the key was the efficient handling of labor 

and resources: intensification and cash cropping created 

problems in agricultural scheduling best resolved by 

expansion of the available work force within the household. 
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stone, Johnson-Stone, and Netting (1984) found again 

among the Kofyar that household size has a complex 

relationship with inequality and restricted access to 

resources. They found that the primary basis of inequality 

was land pressure, or more generally the restricted access 

to vital resources. Land pressure created inequality among 

households in the Kofyar homeland. On the frontier, however, 

plentiful land provided the opportunity for profitable cash 

cropping, so that inequality among households was 

diminished. The frontier households rapidly grew larger than 

those of the homeland through polygyny and retention of 

married sons in order to farm and control their resources 

more efficiently. 

variation in household size has been correlated with 

variation in wealth and status in a variety of ethnographic 

situations (Netting 1982; Kramer 1979). Again, a larger 

group size may be related to the efficient control of 

resources and labor. As wealthier households tend to control 

more vital resources from a variety of sources, a larger 

group size (through greater fertility and patterns of 

recruitment) would be advantageous. c. smith (1975) has 

demonstrated that control over certain critical resources or 

nodes of exchange by select members of the society is the 

basis for social stratification in agrarian societies. Thus, 

control of a critical factor, whether land, some other 



resource, population, a mode of production, or a node of 

exchange, can be viewed as the basis for both household 

differentiation and the development of stratification in 

society. Clearly, then, household structure and 

differentiation should be a reflection of social 

stratification and its economic basis. In a sense, the 

development of stratified society, with its distinctions 

between rich and poor, can be viewed as a process whereby 

access to vital resources becomes socially rath8r than 

environmentally restricted. 
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Social stratification is, therefore, linked to 

household differentiation and access to vital resources. 

These three variables can be addressed using archaeological 

data. wilk and Rathje (1982) have noted that the household 

as a unit can be examined through three basic aspects. These 

are the social (i.e., the number of and relationship among 

members); the behavioral (the activities of the household); 

and, of particular relevance to the archaeologist, the 

material (the house, possessions, and activity areas) (Wilk 

and Rathje 1982: 618). The material remains of the household 

represent the interaction of human beings with material 

culture. Thus, reconstructing the depositional history and 

formation processes of material in an archaeological context 

will reflect on the behavioral and, ultimately, the social 

aspects of the household as well. 
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Interpretations about prehistoric households are based 

on remains such as walls, terraces, and, in many parts of 

Mesoamerica, residential mounds. Studies using mound 

variables as a basis for examining wealth, status, household 

structure, and population size are partially based on two 

assumptions. First, a mound should be a direct reflection of 

the size and/or number of structures or rooms; this was 

found to be true at Coba (Kintz 1983). Second is the not 

unreasonable assumption that the rich and powerful live in 

larger houses than the humble poor (Abrams 1989; Arnold and 

Ford 1980; Webster and Gonlin 1988; Webster and Abrams 

1983). Arnold and Ford (1980) calculate labor costs using 

platform dimensions from the Tikal map (Carr and Hazard 

1961) as indicators of both cumulative energy expenditure 

and indicators of the use of vaulted versus perishable 

architecture. Haviland (1981) has noted that some excavated 

platforms contained earlier material, as far back as Tzec 

times (500-250 BC). Tourtellot (1983: 50) has affirmed that 

at Seibal small, nonelite residences are sometimes found on 

top of large Preclassic "tells," or accumulations of earlier 

remains, creating the appearance of a large platform that 

others would judged a sizable residence. In other cases, 

mound size may reflect successive building episodes rather 

than one massive effort; Ford and Arnold (1982) note that 

this does not negate the fact that size reflects cumulative 
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energy expended. However, energetics, the amount of energy 

expended in construction, is a reflection of the labor upon 

which an individual or group can draw, given limitations of 

time (Abrams 1989). In an agrarian society most residences 

would need to be built within the span of a single 

agricultural off-season. It could be argued then that more 

energy is expended in building a large platform all at once 

than in building one in successive stages. A platform may 

grow in stages through an increase in family size, 

reoccupation of the mound, or the destruction of the house 

and subsequent covering of the rubble in order to level off 

the platform. Thus, even in areas where platforms are 

commonly a deliberate construction of rubble and earth, a 

study using mound dimensions as indicators of social 

variables must take into account the manner in which the 

mound acquires that size and form. 

Archaeologists in Western Asia have studied the growth 

in size and form of tells, the enormous mounds that are the 

remains of ancient villages and cities (Lloyd 1963; Rosen 

1986). The primary component of tell sediments is eroded 

mudbrick from structures, with the addition of eroded 

organic and cultural debris, collapse rubble, sheetwash 

sediments, biogenic or geochemically altered sediments, and 

some natural alluvial and aeolian sediments, particularly 

after abandonment (Davidson 1976; Butzer 1982: 87-90; Rosen 
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1986: 10-12). Cycles of razing and rebuilding houses on the 

wall stumps, with the removal and erosion of debris from the 

previous occupation, all serve to build up the tell through 

time (Lloyd 1963: 14-23; Rosen 1986: 10-24). Rosen (1986: 

16-17, 24) shows that tell formation on a large scale began 

in western Asia during the Early Bronze Age II period (ca. 

3100 BC). vertical buildup appears to have resulted from a 

greater restriction in outward growth as settlements moved 

to hilltops and put up city wall fortifications. Increased 

social differentiation, manifested in acropoli and massive 

building in portions of the settlement, resulted in a more 

uneven tell topography. 

Tell topography and form are the results of cycles of 

building and erosion. Emphasis on stone or on mudbrick will 

affect tell form, for example. The climatic regime, 

including winds, rainfall, and wet/dry cycles, also will 

sculpt the mound and increase or limit mound erosion (Rosen 

1986: 25). Lastly, the stage of tell erosion will affect its 

form. 

Rosen (1986: 25-46) discusses models of erosion as they 

affect the form of large Western Asian tells. Kirkby and 

Kirkby (1976) examine erosion of smaller housemounds in 

Oaxaca as a means of determining relative age. They develop 

a mathematical model based on the erosion and outward spread 

of wall debris after abandonment so that the mound profile 
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follows a normal (Gaussian) curve. Through time the mound 

will decrease in height but become wider. The original shape 

of the mound plus its relative age will affect its height 

and width. Rosen (1986: 28-31) tested this model using 

Israeli tells. She notes that Kirkby and Kirkby's (1976) 

model developed from mounds with no subsequent construction, 

whereas tells are affected by such factors as their 

location, subsequent construction, climate and environment 

(Rosen 1986: 31-46). While Rosen's mathematical model is 

derived from large tells in an arid environment, her 

discussion suggests that the formation of any mound will be 

a complex process under normal conditions of occupation, 

expansion, and rebuilding. 

Thus, the size and profile of a mound are factors of 

its age, the architectural features, and the buildup and 

subsequent erosion of sediments derived principally from 

cultural remains. In a sense, housemounds or platforms may 

be considered as "tells-in-miniature" (cf. Tourtellot 1983: 

43, 50; 1990: 91). However, housemounds, as the remains of 

one structure or of one household (usually), while sharing 

some features with tells must have unique properties of 

formation and erosion as well. Housemounds or platforms will 

be formed of occupation sediments, shaped by architectural 

features, and affected by climatic and environmental 

factors. McIntosh's (1974; 1977) work in Ghana has shown 
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that the deterioration of perishable structures will be a 

primary component of mound formation. Different kinds of 

construction materials also will affect erosion and mound 

stratification. In his ethnoarchaeological study of modern 

houses (1974), McIntosh showed that mud houses are subject 

to undercutting, cracking and flaking due to rain splash, 

moisture movement, and condensation (cf. Carter and Pagliero 

1966). Termites also nibble at the wattle. stones were often 

placed around the edge of the house to help retard the 

undercutting. When the house is too eroded it is pulled down 

and the still-usable material recycled. The remains, covered 

by succeeding strata and eroded by moisture, break down and 

wash outward, leaving behind a low featureless mound. with a 

minor amount of leveling, a new house can be built on top. 

This process may be repeated every seven years or so, 

leaving behind complicated stratification. 

In addition to the mounds, concentrations of lateritic 

concretions, linear alignments of stones, chunks of daub, 

postmolds, and complex stratification would remain as 

archaeological indicators of perishable construction. 

However, McIntosh could not find definitive means for 

differentiating between terra pise (tauf, or puddled mud 

built up in courses) and wattle-and-daub through excavation. 

He also experimented with techniques for identifying mud 

houses through excavation (McIntosh 1977). Differentiating 
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size and density of artifacts, gravels, and other contents 

of the matrix allowed him to identify characteristic 

patterns of stratification associated with these structures. 

For example, deposits of heavier sherds and gravels (which 

are often incorporated into the daub) are found around the 

edge of the house, while smaller, lighter materials wash 

outward. In addition, as sherds are often incorporated into 

the daub (cf. Deal 1985), they are broken up as the mud is 

worked before construction. Upon collapse, these small 

sherds would be concentrated within the house. Thus, mound 

formation, stratification, and artifact distributions all 

are products of the perishable house deterioration in the 

absence of deliberate platform construction. 

delibWhatelrubbiedanp arttfactufall~lateonm~datdifferent set 

of formation processes will occur, with the imperishable 

features making the construction sequence more obvious. 

Classic period Maya house platforms generally are low 

rectangular structures constructed of a fill of some mixture 

of earth, artifacts and rubble, often faced with masonry 

(Wauchope 1934; Willey et al. 1965: 11). Because of their 

size, abundance, and arrangement (and stratification when 

they are excavated) these platforms are interpreted as the 

remains of single structures (Ashmore 1981: 47). Earthen 

fill is not uncommon in some areas. At Barton Ramie, for 
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example, mounds of an artifact-laden clay fill are 

accompanied by imperishable structural features such as 

stone retaining walls and plaster-gravel floors, as well as 

artifacts and pole-impressed daub (Willey et al. 1965). Some 

of these mounds were enlarged through time so that they were 

sizable enough to have held more than one structure (Willey 

et al. 1965: 572; Tourtellot 1983: 43). At Copan, small 

rural platforms are often no more than single-coursa rock 

alignments facing very low earthen fill platforms; some 

ancillary structures may be built directly on the ground. A 

thin accumulation of soil may easily obscure these lower

class occupations (Webster and Gonlin 1988). In addition, 

"hidden," non-mound occupation has been found at some Maya 

sites, in the form of plaster floors and midden 

(e.g., Pyburn 1987, 1990; Chase 1990; Kurjack 1974). The 

formation processes of Maya residential sites in fact appear 

to be quite complex. 

Rubble platforms, wall stubs, postmolds, and plaster 

floors leave more direct evidence of household areas, while 

earthen platforms mayor may not contain such evidence. 

Where mudbrick or stone wall stubs or rock alignments are 

used to keep rain from undercutting walls (Carter and 

pagliero 1966) the structure outline may be fairly clear. 

Earthen and artifact fill may be used as well; however, the 

distinction between earthen fill and earthen accumulation 
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from perishable structures is not so obvious. The research 

presented here will attempt to define ways of making those 

distinctions and defining the formation processes of earthen 

residential mounds (Chapters 5-7). 

The Archaeological Household 

Understanding the formation processes of earthen mounds 

provides the basis for making further social inferences. In 

the absence of rubble fill and especially of visible stone 

walls, the use of mound variables for making social 

inferences is chancy. In order to characterize prehistoric 

household structure, it is necessary to be able to identify 

the house itself. stone wall structures such as a 

Teotihuacan compound are easily distinguished and mapped. In 

areas with less or no stone domestic architecture, the 

remains of houses may be more ambiguous. In the Maya area, 

even if architectural details are not always visible on the 

surface, housemounds may generally be distinguished as 

the remains of individual structures (Willey et ale 1965: 

11) . 

In La Mixtequilla, on the other hand, residential 

mounds are formed by very different processes. Remains of 

individual houses are not visible, and mounds are formed of 

fill, refuse, and the erosion of wattle-and-daub structures 

(Chapter 6; Hall 1990). Stark (1990b) notes that the size of 

a La Mixtequilla mound is similar to many Maya plaza groups 
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rather than single housemounds; mean length and width of La 

Mixtequilla mounds is 42 X 34 m, with a median of 40 X 32 m 

(Stark and Hall n.d.). This suggests that many mounds in La 

Mixtequilla could have been occupied by extended family 

groups living in several structures (Stark 1990b). Since 

mound size dan grow through accretion and deliberate use of 

fill, mound size also reflects mound age. However, mounds 

with substantial Preclassic occupation have not been found 

to be either higher or wider than Classic or Postclassic 

mounds (stark and Hall n.d.). Alternatively, mound size may 

reflect permanent versus part-time residence. At present 

many more data are needed before any of these conjectures 

can be either proven or disproven. 

The social aspects of the household (the number and 

relationship of its members) are generally interpreted 

through the study of house size and arrangement. The number 

of residents is a problem that commonly has been approached 

through house size. Using ethnographic data, a wide variety 

of figures have been derived for estimating the average 

number of residents per quantity of space (Kramer 1979; 

LeBlanc 1971; Naroll 1962). For archaeological 

interpretation it must be demonstrated that the space 

counted was actually living area, and not storage or other 

facilities. contemporaneity must be established, and, 

especially in more permanent structures, it must be 
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demonstrated whether all of the house was always occupied. 

These techniques have been useful for deriving estimates for 

the range of probable population size at a site, although 

such estimates can be problematic (Rice and Culbert 1990). 

Kramer (1979) found that for landowning Iranian village 

families, the number of living rooms and kitchens was a good 

indicator for nuclear or extended families, while metric 

area could indicate the number of people in the household. 

Hayden and Cannon (1984) found some relationship in 

households in the Maya highlands between number of luxury 

items and number of adult residents. However, their data 

were from the possessions of current households, not their 

refuse. Such data might be nearly impossible to apply 

directly to an archaeological situation, where surface 

collection and excavation provide only a small and often 

unknown percentage of the actual "luxury items" possessed by 

a household. These are also the very items most likely to be 

curated, ritually deposited, or scavenged after abandonment. 

Inferring household structure or arrangement can 

encounter some of the same obstacles as that of household 

size. The problem may be most effectively approached as the 

interpretation of nuclear versus extended family or 

corporate group residence (Hayden and Cannon 1982; Hall 

1984-5, 1989). Repetitive patterns or change through time in 

house structure arrangement will be the most direct evidence 
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of household structure. However, contemporaneity and the 

function of structures must be determined in order to 

establish that clustered houses were in fact occupied by 

extended families (cf. Rice and culbert 1990). At 

Grasshopper in Arizona (Reid and Whittlesey 1982), it has 

been possible to look at synchronic variation in households 

because a typology of room types has been established. The 

definition of habitation and other specialized room types 

(storage, etc.) allows for the determination of a variety of 

single and multiple room household types. At Tikal, Haviland 

(1970) demonstrated that approximately 16% of the small 

structures were nonresidential features such as kitchens, 

while other researchers have calculated larger or smaller 

percentages at other sites (see culbert and Rice 1990). 

structure function may also change through time, with 

household growth and diminution. In addition, simple 

variation in domestic architecture must be considered in 

terms of the decisions that must made in construction in 

different environments, considering the climate and 

available raw materials (McGuire and Schiffer 1983). The 

lack of good building stone promotes the use of more 

perishable materials in jungle environments. In such 

conditions larger households will tend to build groups of 

houses rather than expand on one large structure or 

contiguous compound. Thus, the Maya patio group and 
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residential clusters may not differ radically from a central 

Mexican house compound; both were probably occupied by 

extended family groups of similar structure. 

Where perishable construction material is used, little 

evidence of the number of structures or their size or 

location will remain. Under unique circumstances, however, 

remains of perishable structures may be preserved and 

interpretable. For example, while daub remains are rarely a 

major focus of research, a few projects have found that this 

material may, under certain conditions, provide data on 

households and house construction. stark (1977: 37-38), in 

excavations at Patarata 52, found several layers with burned 

clay lumps, including many with wattle impressions. She 

interprets these as the remains of a series of destroyed 

wattle-and-daub houses built on the mound over time, in both 

a blue-grey and a yellow-brown clay and silt sedimentary 

layers. Ammerman et ale (1988), working on a Neolithic site 

in southern Italy, were able to identify the remains of 

numerous wattle-and-daub houses through the use of 

magnetometer survey, augering, and excavation. 

concentrations of daub pieces in an unusually good state of 

preservation permitted them to identify the size and outline 

of these houses. A more intensive excavation in one area 

("H") showed that the daub derived from a collapsed 

structure. A map of the weight of daub on a grid outlined 
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the shape of the house. Large daub pieces were recorded by 

point provenience, and orientation and strike and dip were 

also noted. The size, shape, and orientation of wattle 

impressions in the daub chunks permitted the researchers to 

outline the methods of construction in great detail. In 

addition, plant impressions in the daub allowed them to 

determine when the house was daubed: in the spring, during 

the drier season of the year. No prepared floors were found 

in any of the structures. The majority of artifacts 

associated with the structure were found ringing the 

outside, with few apparently within the structure itself. 

Thus, the size and outline of the structures were 

identifiable as well as some aspects of depositional 

patterning. 

The relationship of the structure's size and layout to 

the household as a social unit is dependent on the issue of 

household cohesion: in particular, the degree to which 

economic activities and resources are shared within the 

group. Household economic functions can be quite variable, 

and often many are subsumed by larger units such as barrios, 

calpultin, or corporations. Kin relations or association 

with religious or other groups may also form the basis for 

group cohesion without shared economic interests. Economic 

cohesion must be demonstrated through evidence of shared 



tasks and resources in association with structural remains 

(Wilk 1984). 
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Archaeological evidence can be brought to bear on 

issues of household differentiation and change. Ashmore and 

wilk (1988) have described "rectangular structure-and

courtyard groups" as the basic building blocks of settlement 

in Mesoamerica. Evidence from many areas in Mesoamerica 

shows that extended family residence units became a common 

and persisting, but not exclusive, form of residence by at 

least the Late Formative period. These can be either 

attached rooms or separate structures, depending on the 

environment and available building material. While the 

number and arrangement of internal units may vary, the 

pattern itself appears to have been prevalent from at least 

the Middle Formative. Ethnohistoric data document the 

presence of different forms of joint or extended family 

households in the 16th century (Carrasco 1976; Calnek 1976). 

Today the solar, one or more houses around a courtyard and 

occupied by a family group, is still a common residence unit 

in agrarian households (Nutini 1976). Recruitment into the 

household is quite flexible, as unilateral residence 

patterns are rare in Mesoamerica (Nutini 1976; Wilk 1988; 

Weeks 1988). 

Early and Middle Formative households are little known 

in much of Mesoamerica. However, the majority of remains 
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that have been found and described suggest that small, 

probably nuclear, families occupied oval or rectangular 

wattle-and-daub houses; adobe construction was sometimes 

used in the Middle Formative, as well, in sites in the 

Valley of Mexico, Oaxaca, and Tehuacan (Serra Puche 1986; 

winter 1986; Flannery 1976; MacNeish et ale 1972). However, 

there is some evidence for the beginnings of extended family 

residence in the Middle Formative. For example, Prindiville 

and Grove (1987) describe late Middle Formative cantera 

phase (700-500 BC) houses from Chalcatzingo, none entirely 

intact, as being twice the average size of other reported 

Middle Formative houses. These generally contain several 

rooms, suggesting occupation by more than one nuclear 

family. Multi-house patio groups are also found at La 

coyotera in cuicatlan Canada for the late Middle Formative 

(Spencer 1982). Such variation suggests the beginnings of 

social differentiation in this period. 

By the Late Formative period in Mesoamerica, extended 

family households appear to have been more widespread. In 

the Valley of Mexico, Santley (1977) found apparent 

multifamily house compounds at the densely occupied site of 

Lorna Torremote. In Oaxaca, winter (1974) describes what he 

terms a semi-closed cluster, two houses facing onto a patio 

that served as a common activity area. These are found at 

Monte Alban in the Late Formative and Early Classic periods. 
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Whalen (1988) found evidence of intracommunity 

differentiation in households at the small Oaxacan site of 

Tomaltepec, although the site lacked abundant structural 

remains. Whalen interprets this differentiation as 

reflecting occupation by part of a valley-wide elite social 

stratum. 

In the Maya region, the clustering of several 

structures of sufficient size onto domestic platforms is the 

primary indication of extended family residence and 

household differentiation. The patio unit of one or more 

buildings centered on a small plaza is a common unit of 

domestic settlement in the Maya region from at least the 

Late Formative period. Late Formative plazuela groups have 

been identified at such sites as Komchen (Ringle and Andrews 

V 1988). Thus, social differentiation at a household level 

appears to have been widespread in parts of Mesoamerica by 

the Late Formative Period. However, Cliff (1988) found 

predominantly nuclear family households at Cerros, an 

important Late Formative site in coastal Belize. 

Patterns of predominantly extended family residence 

reflect a flexible recruitment pattern and the household 

developmental cycle. Refuse distributions and architectural 

remains provide the primary data for interpretations of 

household size, structure, and growth. Blake (1985), for 

example, was able to determine patterns of household growth 
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through precise, detailed stratigraphic excavation of 

residences at Canajaste, Chiapas. Where structural remains 

are lacking, such as in La Mixtequilla, it is more difficult 

to interpret cycles of household growth, expansion, and 

social differentiation. Delineating the processes of mound 

growth in that area may provide the only source of data on 

household patterns and change. 

The Archaeological Household in Veracruz 

In southern Veracruz, evidence of household structure 

has been hampered by the scarcity of data on house 

construction. Poor preservation in a moist climate, combined 

with the use of perishable materials for construction, has 

left few remains of domestic architecture. In addition, as 

Lopez and Molina (1986) have noted, archaeology in Veracruz 

has commonly focused on the monumental, on the collection of 

museum pieces, and on ceramic typology and sequences, more 

than on domestic remains. (Garcia Payon's [1966] work at 

Trapiche and Chalahuite was a notable early exception to 

this.) Lastly, volumes of raw data remain unpublished and 

buried in archives and field notes, so that what might be 

known is little disseminated. 

Descriptions of houses in southern Veracruz come from a 

number of early colonial observers and historians of that 

era (Lopez de Gomara 1852; Melgarejo Vivanco 1943; Paso y 

Troncoso 1905). These accounts can be augmented by 
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observations of modern houses, and evidence from prehispanic 

remains (Lopez and Molina 1986, Kelly and Palerm 1952). The 

use of platforms to avoid inundation during the rainy season 

seems to have been nearly universal; generally platforms 

were built on naturally high places or on dunes (Garcia 

Payon 1966). However, the construction varied with the 

available raw materials and often with the status of the 

occupants as well (Lopez and Molina 1986). Melgarejo Vivanco 

(1943), drawing on colonial reports, describes variation in 

construction of Totonac residences based on function and 

status: 

••. una 0 varias plataformas rectangulares 
superpuestas para servir de base y encima la 
construccion de madera y techo de paja. La casa del 
cacique de Zempoalac (sic), tenia un pequeno muro, a 
modo de pared y la "Casa de Moctezuma", tiene sus 
paredes de mamposteria. Mucho mas claro, por abundante 
es el ejemplo de las construcciones de Tepetzelan. En 
los frentes, tanto de los edificios de Zempoalac, como 
en los de Tepetzelen y Paxil, habia corredores cuyos 
envigados se sostenian por columnas, en ocasiones 
cilindricas y en otras semicilindricas, teniendo la 
columna su base en forma de una D para no perder el 
plano de los interiores. Claro que las divisiones en 
aposentos las tenian unicamente las casas de los 
principales, pues ya sabemos como era general que la 
cas a no tuviera mas que una sola pieza, en la cual 
vivian todos los miembros de la familia •.. (Melgarejo 
V. 1943: 139) 

Faced masonry or stone platforms have been found at a number 

of sites, such as Tres Zapotes (Weiant 1943) and mound 22 at 

Matacapan (1982 field notes). 
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Apart from domestic platforms, evidence of actual house 

structures are rare, and indicate the use of perishable 

building materials. Paso y Troncoso (1905) notes the use of 

wattle-and-daub construction in the Tuxtlas and other areas 

in Veracruz; for example: 

(En el pueblo de Tlacotalpa) (l)as casas son de canas 
mayiyas y de palos que ponen a trechos para 
fortaleyellas, atado uno con otro a manera de canizos, 
y algunos las embarran; las cubiertas son de paja y 
palos, que llaman «jacales», y estos materiales 
tienen muchos en su juresdiyion. (Paso y Troncoso 
1905: V: 3) 

Such material leaves few traces. At Patarata 52, Stark 

(1977) found evidence of several floors of crushed shell, 

one of which was capped by fired daub, apparently from a 

structure that had collapsed onto the floor, in addition to 

several layers of daub chunks. However, the most common 

indication of wattle-and-daub architecture is simply a rock 

alignment. Rocks were probably used to ring a wattle and 

daub structure in order to keep out water (carter and 

Pagliero 1966; McIntosh 1974). Rock alignments are found in 

mounds in many sites throughout the region (Lopez and Molina 

1986). Garcia Payon (1966) found a series of superimposed 

alignments in mounds at Trapiche and Chalahuite. These 

delineated both round and rectangular features, including 

one two-room structure and some double alignments. Double 

alignments are also found in mound 61 at Matacapan (Santley 

et ale 1985). The double alignments may indicate the use of 
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rock footings on both sides of the wall for additional 

water-protection, or perhaps expansion of the residence. 

Mound 61 at Matacapan is characterized by a series of 

contiguous rooms and possible patios. Many of the stone 

alignments are incomplete: the rocks are not wall material 

per se, but were probably used as footings to wattle and 

daub walls; some daub was also found in excavation. A 

quadrangular rock alignment was found at Mound D at Tres 

Zapotes (Weiant 1943: 10-11). Medellin Zenil (1952) notes 

that the low, dispersed mounds at Quauhtochco frequently had 

platforms with simple rock alignments on them. These were 

either isolated rooms or several adjoining rooms. 

Brueggemann's (1980) work at Zempoala also uncovered 

evidence of a possible multiroom structure, in the form of 

complex rock alignments with mud mortar, occasionally with 

stucco used on the rocks. The use of stone flooring 

(presumably covered with clay, earth, or stucco) is 

indicated at a number of sites (L6pez and Molina 1986). In 

the La Mixtequilla survey, plaster floors were found 

occasionally in cuts, particularly in the area of EI Sauce 

(B. Stark, personal communication 1991). Two pavements of 

small eroded sherds were also found in the excavations at 

mound 693 in La Mixtequilla (Speaker n.d.). 

Thus, apart from the mounds themselves and the 

occasional preservation of daub, evidence of house 
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construction is generally visible in the form of rock 

alignments that remain from footings of perishable 

structures. Where stones were not used for this purpose, 

especially where rock is not locally available, few remains 

of houses per se are likely to be found. The lack of stone 

in the La Mixtequilla region is reflected in its dearth in 

the archaeological collections. Just as monumental 

structures are made primarily of earth (Drucker 1943b; 

Stirling 1941), so too wattle-and-daub (bajarregue) appears 

to have been the most likely form of house construction 

there. 

Chunks of daub were found in many excavated deposits in 

southern Veracruz (Stark and Heller 1987; Hall 1987; Santley 

et ale 1985; Stark 1977; Drucker 1943a and b). However, 

these were usually small, amorphous pieces that appear to 

have been eroded and washed over much of the site. The 

preservation of large chunks of relatively uneroded daub is 

rare in most environments, unless it is fired (McIntosh 

1974). The erosion of daub, in combination with refuse 

deposition (Chapter 6), probably created a "tell-in

miniature" form of mound in much of southern Veracruz. 

However, deposits of large, fired daub pieces with 

impressions have been found in some sites, which have been 

interpreted as the remains of wattle-and-daub construction 

(Hall 1987; Stark 1977: 37-38). Deposits of large, uneroded 
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daub chunks with impressions provide evidence for the use of 

wattle-and-daub construction. 

However, a lack of daub in excavated deposits does not 

necessary indicate that no house structure was present, 

especially in lower excavation levels. The humid La 

Mixtequilla climate mitigates against preservation of 

unfired and organic materials. In turn, the presence of 

eroded daub in archaeological deposits may result from daub 

washing away from a structure, or from daub gathered up and 

discarded in secondary refuse. Because daub does not 

preserve well under many circumstances, the comparison of 

quantities of daub among deposits may indicate more about 

the conditions of preservation than about the actual amount 

of that material deposited in any location. 

Thus, while house construction and layout provide data 

on past household structure, perishable wattle-and-daub 

structures in southern Veracruz leave little such 

information. In order to secure information on past 

households in southern Veracruz, careful excavation of 

central mound areas will be necessary. Indications of rock 

alignments (where they exist), packed earth floors, stucco, 

rock or shell floors, and fired daub layers may all suggest 

the presence of house structures. McIntosh's (1974; 1977) 

work indicates that puddled mud and wattle and daub 

structures may also leave distinctive profiles in 
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excavation, due to the manner in which they decay. His work 

suggests that characteristics of the matrix and the 

artifacts within it may provide important indications of 

past house structures that should be applicable to 

excavations in southern Veracruz. In addition, the 

definition of mound formation processes and the 

identification of possible structures should provide a vital 

source of data on household structure, growth, and 

activities. Last, but by no means least, the artifacts and 

matrix from mound deposits not only supplement structural 

data but provide important indications of past household 

activities. 

Evidence of household size and structure in southern 

Veracruz therefore must be derived from a variety of sources 

the interpretation of which is often unclear. First, mound 

size and arrangement may indicate the possible presence of 

extended family residences in many areas. However, mound 

shape and dimensions may result from a variety of 

accumulation and erosion processes to create the "tell-in

miniature." There are also suggestions of social groupings 

larger than the household at La Mixtequilla mound 1126, 

where four mounds are found in close association (Yarborough 

n.d.a). Little evidence exists for the arrangement of actual 

house structures because of the perishable nature of 

wattle-and-daub. Rock alignments excavated at Matacapan and 
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Chalahuite suggest that both single room and multiroom 

structures were constructed (Santley et ale 1985; Garcia 

Payon 1966). There are not yet sufficient data to accurately 

determine patterns of household structure in southern 

Veracruz. However, the determination of mound formation 

processes and their relationship to mound size, shape, and 

form should make it possible to assess patterns of household 

differentiation in this region. 
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Chapter 4 
The proyecto Arqueoloqico La Mixtequilla 

Introduction 

When Cortes entered San Juan de Ulua in 1519, Veracruz 

was a land of great cultural richness and diversity. His 

encounter with the Totonaca and with their Mexica governors 

was described by Bernal Diaz del castillo (1956), among 

others. prehistorically, southern Veracruz was the heartland 

of a great Formative civilization, named Olmec after the 

people Sahagun (1961) described there. The Olmec phenomenon 

still remains the best documented aspect of Veracruz 

prehistory. Michael Coe (1965: 679) has suggested that 

southern Veracruz contains "the highest density of pre-

Columbian sites per square kilometer in Mesoamerica •.. the 

majority of them unexplored." 

South-central Veracruz is part of a large sedimentary 

embayment in southeastern Mexico (Maldonado-Koerdell 1964; 

West 1964) 0 The portion of the embayment comprising central 

and southern Veracruz, eastern Puebla, and northeastern 

Oaxaca is called the Veracruz basin. The basin consists 

largely of recent alluvial sediments, underlain by late 

Tertiary and Quaternary rocks. There are also some salt 

domes and natural oil seeps, a source of asphalt (locally 

called chapopote). Southern Veracruz also includes the 



swampy floodplain of the Papaloapan River and its 

tributaries. 
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The region called La Mixtequilla is located on the 

western side of the Lower Papaloapan basin in south-central 

Veracruz (Figure 4.1). The elevation of La Mixtequilla is 

slightly higher than that of the rest of the Papaloapan 

basin, partly due to a deposit of Miocene conglomerates that 

creates a different sediment substrate from that of the 

estuarine swamps to the east (stark and Showalter 1990). The 

region is one of rich alluvial farmland, producing both a 

dry and rainy season crop every year. The landscape is 

characterized by slightly elevated areas surrounded by 

seasonal floodlands, lagoons, and swamps. La Mixtequilla is 

in the "semiarid" zone of central Veracruz. Between 1200 and 

1500 mm of rain fall annually, with the most falling from 

June to November (Gomez Pompa 1973). It is a tropical 

climate, with average monthly temperatures never falling 

below 18 degrees C. During the winter, nortes, bringing high 

winds, clouds, and sometimes rain, oppress the region. 

La Mixtequilla is the focus for the Proyecto 

Arqueologico La Mixtequilla (PALM), directed by Barbara L. 

Stark. Since 1984, the PALM has been dedicated to exploring 

economic and political growth on the Gulf Coast through 

intensive survey and test excavations. The PALM survey area 

is bordered by the Blanco, las Pozas, and Limon Rivers and 
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contains rich alluvial soils from the Tlalixcoyan and Blanco 

rivers (Figure 4.2). The survey area has a nearly continuous 

coverage of small, presumably residential, mounds, with 

twelve defined prehistoric centers with formal architecture. 

The largest of these centers are Cerro de las Mesas, which 

contained the majority of the stone monuments found in La 

Mixtequilla (stirling 1943), and Los Azuzules. EI Zapotal, 

which is immediately outside the study zone, is also an 

impressive site (Torres Guzman 1970). Most of the centers, 

however, were relatively small, with only a few formally 

arranged mounds (Figure 4.3). 

In the period immediately following the conquest La 

Mixtequilla was dominated by the town of Tlalixcoyan (stark 

1974, 1978). Tribute lists for the 16th and early 17th 

century suggest that fishing and particularly farming were 

the important economic activities of La Mixtequilla. Stark 

(1978) has suggested that much of the production may have 

been for local consumption, with some for export, including 

cotton. Cotton could have been exported as raw cotton, spun 

thread, and/or woven and embroidered fabrics. An emphasis on 

cotton production appears to be long-standing in southern 

Veracruz. Whorls are extremely abundant in Classic period 

sites in southern and central Veracruz (Stark 1978, Table 

10.2) . 
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Figure 4.2 study area and surrounding floodlands, with area 
surveyed by PALM indicated. Dots within survey boundaries 
represent recorded archaeological features, while dots 
outside are higher mounds indicated on Distrito de Riego del 
Rio Blanco topographic maps. Map by B. Stark. 
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Figure 4.3 PALM survey area with archaeological features. 
Outlined areas represent centers with formal architecture. 
1, Tio Primo; 2, El Sauce; 3, Cerro de las Mesas; 4, 
Ojochal; 5, La Campana; 6, Zapotal South; 7, Palmas Cuatas; 
8, El Tiesto; 9, Villa Nueva; 10, Platform 1094; 11, La 
Fraternidad; 12, Los Azuzules and Los Azuzules East; 13, El 
Zapotal (outside survey limits). Map by B. Stark. 
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Previous Projects in La Mixtequilla 

Before the work of Stirling (1943), La Mixtequilla was 

crossed by an occasional explorer, but little archaeological 

work was done. Batres (1908) visited the area of Los Tuxtlas 

and the Lower Papaloapan River in 1904 and published 

photographs of some of his finds. His cultural 

identifications often seem peculiar in light of subsequent 

wor]e in these areas, but he does point out the Maya 

influence in ceramics and figurines. He also notes Tlaloc 

iconography and shows figurines of clearly Teotihuacan 

style, although he does not recognize them as being of 

Central Mexican origin or affinity. 

Not until 1929 was actual archaeological exploration 

undertaken in southern Veracruz, as part of the first Tulane 

University expedition (Blom and La Farge 1926-7). This 

anecdotal account describes their landing in Veracruz, and 

notes the presence of mounds at Madereros, Cocuite, and in 

Los Tuxtlas. They describe Totonac ceramics and sonriente 

figurines from Cocuite, as well as numerous sculptures from 

Los Tuxtlas. They also mention that Byron Cummings had 

excavated at Cocuite. However, according to Emil Haury (C. 

Yarborough, personal communication), Cummings only visited 

the site but did no work there; Haury suggests that Blom and 

La Farge were confusing cocuite with cuicuilco, and Blom and 
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La Farge's note about the site in fact does sound more like 

Cuicuilco (1926-7: 17). 

According to stirling (1943), Weyerstall (1932) was the 

first to recognize the real archaeological importance of 

southern Veracruz. Weyerstall was a knowledgeable amateur 

who described antiquities found in the course of planting 

bananas along the Papaloapan and San Juan rivers. He 

described numerous mound groups along the entire length of 

the banks of the Papaloapan, Tesechoacan, San Juan, and 

Naranjal rivers and noted figurines which he recognized as 

strikingly similar to those of Teotihuacan. 

Prompted by a wager from a colleague, who maintained 

the mounds could not be over eighty years old due to the 

rapid accumulation of silt on the levees, Weyerstall 

effectively demonstrated the antiquity of the mounds. 

Weyerstall maintained the banks accumulated the silt very 

slowly. He tested his hypothesis by digging into some 

mounds, and found objects of obvious antiquity, which he 

described and photographed. Weyerstall was aware of 

settlement pattern, especially the river's effect on site 

location; he noted Teotihuacanoid material in Veracruz; and 

he was able to back some of his hypotheses about the ruins 

through testing and excavation. 

stirling's (1943) work in southern Veracruz, beginning 

in 1938, was the first professional, scientific excavation 
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in La Mixtequilla. stirling was interested in describing 

stone monuments from the east and west margins of the Maya 

region, looking for stylistic and temporal relationships. He 

provides maps and descriptions of the environment around 

Tres Zapotes and Cerro de las Mesas. stirling and his 

associates also began excavations in 1938-9 at Tres Zapotes 

(Weiant 1943) to define and classify the ceramic material. 

The 1939-40 season at Tres Zapotes (Drucker 1943a) 

concentrated on working out the stratigraphy and refining 

the ceramic sequence. During the season of 1940-41, the 

stirling expedition began work at Cerro de las Mesas in La 

Mixtequilla (Drucker 1943bi stirling 1941), excavating for 

ceramic and architectural data. Drucker (1943b) described 

the ceramic and other finds, assessing relationships with 

Teotihuacan and with other Veracruz sites. He also developed 

a four-phase sequence for the site. Coe (1965) later 

adjusted the sequence for Cerro de las Mesas and Tres 

Zapotes, the latter of which was also reanalyzed by Robert 

Squier in his dissertation (B. Stark, personal 

communication) and by ortiz (1975), and both are being 

reassessed currently by Yarborough (dissertation research). 

Stirling (1943) also briefly described Cerro del Gallo (EI 

Zapotal), but no excavations were done there. 

The site of Cerro de las Mesas is named for the highest 

mound in the site, a large conical mound over 20 m high. The 
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site is situated around a large artificial lagoon, and 

additional mound groups continue to the south (Stark and 

Heller 1984). Two probable ballcourts were also found at the 

site, as well as several large rectangular flat-topped 

platforms. The rectangular central plaza is framed by four 

large mounds, with Cerro de las Mesas in the northwest and 

the Monument Plaza area, where the majority of the stone 

monuments were found, to the southwest. Stirling and his 

colleagues excavated 36 trenches in several locations, in 

particular the Central Mound Group (the main ceremonial 

center), an area to the north with abundant sherds and 

mounds, and the Small Mound Locality (the Postclassic site 

now known as EI Sauce). Only two of these were actual 

"stratitests" (as Drucker calls them): excavated in 

arbitrary 12-inch levels in off-mound, sherd-bearing areas. 

The others were test trenches or excavations in various 

mounds and structures, which sought construction 

information, stone monuments (described in Stirling 1943), 

caches, and burials. The mounds were found to be of an 

earthen fill, with tamped and burned earth or sometimes 

stucco facings and floors. Trench 34, in a large flat-topped 

mound facing the Monument Plaza, uncovered some spectacular 

finds. The structure had been rebuilt several times and 

contained numerous burials and caches. The extraordinary 

cache of 782 pieces of jade, found at the base of the 
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stairway facing Monument Plaza, was the focus of stirling's 

(1941) article for National Geographic Magazine. 

During the 1950's and 60's, work at various sites in La 

Mixtequilla was carried out by the Instituto de Antropologia 

in Jalapa, mainly under the direction of Alfonso Medellin 

Zenil (Ortiz 1988). Medellin's comprehensive work, Ceramicas 

del Totonacapan (1960a), summarizes and assesses 

contemporary knowledge of Central Veracruz archaeology 

through the entire temporal sequence. He also describes some 

of the excavations, most of which are not published 

elsewhere. In La Mixtequilla he carried out small-scale 

excavations at Dicha Tuerta, Tlalixcoyan and Los Cerros. 

More extensive excavations were done at Nopiloa (Medellin Z. 

1960b, 1987), where a large quantity of figurines and other 

artifacts was found in a rescue operation on a looter's pit. 

Information on Late Classic figurines, especially the famous 

sonrientes, was one of the most important results of the 

analysis of this material (Medellin Z. 1987). 

Torres Guzman's research in La Mixtequilla (1970) in 

the 1960's found evidence of a long sequence of occupation. 

Torres excavated at Tlalixcoyan, Cocuite, santa Ana, and 

Piedras Negras. His later excavations at EI Zapotal 

uncovered the famous Mictlantecuhtli, a large unfired clay 

sculpture of the death god, surrounded by many burials with 

cranial deformation and dental mutilation, accompanied by 
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rich offerings (Torres Guzman 1972; Torres, Reyes and Ortega 

1975; Gutierrez Solana and Hamilton 1977). 

Of particular relevance to the La Mixtequilla project 

is Barbara Stark's work at Patarata 52 in the mangrove zone 

of the Papaloapan delta (Stark 1977, 1989). Her excavations 

and ecological studies focused on-'adaptations to the unique 

environment of the mangrove swamp. In addition, her 

investigation of Patarata ceramics has provided part of the 

basis for the La Mixtequilla project ceramic typology and 

sequence (Stark 1989). 

Currently, staff archaeologists from the Centro 

Regional of the Instituto Nacional de Antropologia e 

Historia in Veracruz are involved in a variety of projects 

in southern Veracruz. In addition, Annick Daneels of the 

Belgian Archaeological Mission is continuing a regional 

survey of the Cotaxtla River region adjoining La Mixtequilla 

(Daneels 1988). Work by Santley, Pool, and others at 

Matacapan to the south in Los Tuxtlas (Santley, ortiz and 

Pool 1987) has focused on Teotihuacan influence (Santley, 

Yarborough and Hall 1987), intensive ceramic production 

(Santley, Arnold III and Pool 1988), community organization 

(Kneebone 1988), and ethnoarchaeological studies on ceramic 

production (Arnold III 1987, 1990) and agriculture (Killion 

1987). More recently, Santley has continued work in Los 



Tuxtlas at the site of EI Salado (Santley, Ortiz, Heredia, 

and Kludt 1987). 
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The paucity of archaeological work done in southern 

Veracruz and northern Tabasco makes interpretation of 

regional patterns difficult. A few settlement studies have 

focused on specific areas within the region: Stark (1974; 

1977; 1978; Stark and Young 1981) in the Papaloapan delta; 

Santley (Santley, Ortiz, and Pool 1989) in Los Tuxtlas; 

Daneels (1988) in the Cotaxtla River area; and Stark (1988; 

Stark and Showalter 1990) in La Mixtequilla. Despite this 

work, there is still no recent synthesis that confidently 

unites settlement and ceramic data from southern Veracruz. 

Coe (1965: 684-5) has refined the regional sequence and 

corrected many correlation errors between different sites 

that had remained in the literature for years. Coe's work is 

still tentative, and yet Stark (1990a: 3) has noted that it 

remains the most up-to-date compilation of regional 

prehistory twenty-five years later, reflecting a paucity of 

both field work and synthesis of ceramic chronology, 

particularly after the Olmec period. 

Lopez and Molina (1986) have stated that much of 

southern Veracruz archaeology has focused on architecture 

and sculpture, with a neglect of residential occupation. 

Since at least the time of Weyerstall (1932), descriptions 

of Veracruz prehistory commonly have been couched in terms 
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of outside influences, particularly from Teotihuacan. Thus, 

Veracruz has persisted in being viewed as a peripheral 

region, especially by North American archaeologists 

(Santley, Ortiz, and Pool 1989; Santley, Yarborough, and 

Hall 1987). Yet without a real synthesis of ceramics or 

other data it is nearly impossible to place these presumed 

outside influences in context. The understanding of regional 

political and economic development, ceramic chronology, and 

the assessment of social organization through residential 

patterns remain some of the major problems facing southern 

Veracruz prehistory. The work of the La Mixtequilla project 

is intended to confront these important issues. 

The Proyecto Arqueologico La Mixtequilla 

The Proyecto Arqueologico La Mixtequilla (PALM), 

directed by Barbara L. Stark, with assistant director 

Lynette Heller, since 1984 has focused on the understanding 

of regional political and economic development of small 

polities through the investigation of settlement patterns in 

the La Mixtequilla region. The project began with a re

mapping and surface collection of the site of Cerro de las 

Mesas (Stark and Heller 1984). Ceramics from the Middle 

Formative to the Postclassic were found, indicating a long 

and sUbstantial occupation. The survey was extended during 

the 1986, 1987, and 1988 seasons, particularly towards the 

east. Forty square kilometers have been surveyed in the 
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elevated ridge between the Rio Blanco, Rio las Pozas, and 

Rio Limon (Stark 1987; Stark and Heller 1987). An additional 

20 square kilometers were surveyed by Stuart Speaker in 1989 

(Speaker 1991). 

Stark has pursued a method of survey designed to gain a 

complete coverage of the region (Stark 1987). Where 

possible, transects 20 m apart were used to provide coverage 

sufficient to locate households and activity areas. Because 

of the virtually .continuous occupation over much of La 

Mixtequilla, no attempt was made to delimit boundaries of 

"sites." Rather, mounds and artifact concentrations were 

mapped and collected, and centers (areas of formal 

architecture) contour mapped (Figure 4.3). 

In 1987 stratigraphic excavations in several 

residential mounds sought to clarify aspects of the ceramic 

sequence, including the transitions from the Late Formative 

to the Early Classic and the Terminal Classic to the Early 

Postclassic periods. The excavations followed a three-part 

strategy. A number of mounds were chosen as possible 

excavation locations. A grid system was established from one 

point at each mound to be excavated. The mounds were divided 

into four zones, based loosely on the work of Hayden and 

Cannon (1984) on refuse disposal and refuse patterning 

(Howell 1988). Zone 1 comprised the central mound area, zone 

2 the mound edge, zone 3 an area defined as being near off-
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mound, and zone 4 a far off-mound area. Hayden and Cannon's 

(1983) work suggests that most refuse disposal would occur 

off the mound edge adjacent to living areas, here defined as 

zone 2. Units for sampling were placed randomly within each 

zone. These were augered to around 1.5 m deep, phosphate 

sampled at 30 cm deep, and a two-by-two meter square to the 

north and east of each auger hole surface collected. The 

sampling and excavation strategy was int.ended to discover 

mounds and units that would provide material from the time

periods under examination, as well as to aid in a study of 

phosphate analysis and surface-subsurface artifact 

patterning (Howell 1988). 

The second step in excavation comprised the digging of 

one-by-one meter test pits in order to examine mound 

stratification and ceramic change. The units were chosen 

partly from the information provided by the auger testing, 

and units that appeared to have clear stratification and 

abundant artifacts were chosen for excavation. At mound 1055 

two zone 4 units were chosen to provide an off-mound sample 

as well. In addition, one or more non-augered units always 

were chosen from zone 1. A datum level for each unit was 

established in its southwest corner. units were excavated in 

10 cm levels, which were subdivided into zones where 

stratification and features were discernible. Every defined 

provenience (level, zone) was given a specimen number in the 
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field. step 3 was the expansion of several units found to 

contain clear changes in strata and artifacts. In addition, 

I carried out excavations in the central mound area of mound 

1055 using a strategy of shallow (60 cm deep), horizontal 

excavation. These excavations were intended to examine 

domestic remains in this mound (Hall 1987). 

All ceramics, other artifacts, bone and shell, and any 

daub fragments larger than thumbnail size were collected. 

The ceramics were washed and then underwent an initial 

sorting. Rims and other diagnostic sherds, as well as 

figurines and other ceramic artifacts, were separated and 

weighed together by specimen number. Diagnostic pottery 

included those decorated with paint, resist, or incising, 

and those exhibiting special form information, such as 

supports. The "nondiagnostic," or analytically less useful, 

sherds were counted and weighed by specimen number, the only 

analysis they received. The shell was classified, bone 

recorded (with further studies now underway), and daub 

weighed. 

At the end of the field season the specimen numbers 

were grouped into macro-contexts on the basis of 

stratigraphic considerations to provide more robust 

analytical units. Thus, all stratigraphic levels and 

features were assigned "macros" so that the material within 

them could be analyzed as a unit. Where no natural 
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stratification occurred, the unit was divided roughly into 

thirds for trial purposes on the basis of the 10 cm levels. 

During the laboratory phase the diagnostic sherds were 

classified by type and form, and all obsidian, ground stone, 

and ceramic artifacts were analyzed. The ceramic typology 

was based on a system of names, abbreviations, and number 

and letter combinations. For example, Patarata Coarse, Red

Orange Var., comprised a group of medium to coarse textured 

heavy sherds with sand temper and a red-orange slip on one 

or both sides. The type was given the abbreviation of "PARO" 

and the type number 16. Type 16a included undecorated PARO 

sherds, type 16b had pattern burnish, and so on. 

Data from the PALM are being used in a wide variety of 

studies. Work by Stark (1988, 1989, 1990b) and Yarborough 

(dissertation research) are examining evidence of foreign 

influences and the problem of interpreting interregional 

interaction from material remains. Speaker's (dissertation 

research; 1991) survey investigation is examining 

environmental variation in La Mixtequilla and its 

relationship to settlement patterns and agricultural 

productivity. Studies are focusing on settlement patterns 

(Stark 1990b; Stark and Heller 1984, 1986, 1987, 1988, 1990; 

Stark and Showalter 1990); specialization in the production 

of ceramics (Stark 1990a), comales (Curet 1989), obsidian 

blades (Heller and Massie 1987), and cotton textiles; 



102 

Postclassic ceramic change (Vasquez Z. 1990); and status 

differentiation and the problems associated with detecting 

this using surface ceramics (stark and Hall n.d.). 

The Mound lOSS Excavations 

The excavations at mound 1055 and 1056 (Figure 4.4) 

were intended to clarify the ceramic transition between the 

Middle and the Terminal Classic periods in La Mixtequilla, 

as well as to investigate the transition to the Early 

Postclassic period, a time when Classic period settlement 

patterns were disrupted. The mounds were chosen for 

excavation because they showed a moderately dense surface 

scatter of domestic refuse that included material from the 

Late-to-Terminal Classic and the Early Postclassic periods. 

In particular, mound 1056 had a relatively high admixture of 

Early Postclassic material. 

The mounds 1055 and 1056 were located in a modern field 

in Villa Nueva, municipio of Ignacio de la Llave, in the 

southeastern portion of the PALM survey area. The mounds 

were north of the small center of Villa Nueva, but were not 

part of a cluster or mound grouping. For the excavations, a 

grid system was established from a point directly south and 

west of mound 1055. In this way all auger and excavation 

points for both mounds 1055 and 1056 were located to the 

north and east of the datum point. 

Mound 1055 is a low broad mound, 1.3 m high and 
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53 X 60 m in extent, elongated to the north and steeper on 

the south side. The local surface sediments are a yellowish

brown silty loam, with varying proportions of sand and clay. 

The yellow-brown sediment, which contained cultural material 

and fragments of daub, comprised the bulk of the mound fill. 

Mound 1055 included several localized trash-bearing strata 

and refuse pits. The sterile soil below, as determined by 

augering at the bottom of excavated units, consisted of a 

series of coarse sand and homogeneous clay strata. These 

layers were often quite thin and varied from place to place. 

This suggests that the area was affected by intervals of 

rapid flooding and inundation under standing water. 

Excavations in the off-mound "bajo" of zone 4 (low-lying, 

seasonally inundated areas) indicated that this is still the 

major form of soil deposition there. 

The cultural stratigraphy and ceramic content of mound 

1055 confirmed the expectation that it would contain Middle 

to Terminal Classic material. Good evidence of Middle 

Classic occupation was confined to two major locations: 

first, a dense refuse dump off the west-central slope of the 

mound (stratum F); and second, in the lower levels of the 

zone 1 stratigraphic unit 52N47E on the west-central portion 

of the central mound area. The majority of the excavations 

uncovered Middle to Terminal Classic material, with a small 

component of Postclassic and historic material in the upper 



levels. Below are preliminary descriptions of the 

excavations, which provide the basis for the analyses 

reported on in this dissertation (Figure 4.4). 

stratigraphic Excavations in Mound 1055 

Zone 1 
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Three excavations in mound 1055 were carried out in 

zone 1, the central mound area. Two test units were placed 

in the eastern and western central portion of zone 1 (units 

57N and 56 1/2N57E and 52N47E). In addition, a shallow 

elongated trench was placed around the center and highest 

point on the mound, in order to explore for the remains of 

residential architecture (units 56N55E, 56N54E, 56N53E, 

56N52E, 56N51E, 55N52E, and 57N51E). 

57N57E and 56 1/2N57E 

This unit comprised a 1 X 1 m unit excavated 2 m deep 

with a half unit (0.5 X 1 m) extension 0.5 m deep to the 

south; the original unit was also augered 1.1 m below the 

base of the excavation. The datum level in the southwest 

corner of this unit was 2.00 m above the mound datum (AMD). 

This unit was excavated in order to sample the central mound 

area deposits, and was not augered before excavation. The 

pottery in the unit comprised mainly Late-to-Terminal 

Classic period wares, with a small Postclassic admixture in 

the plow zone. The lowest 0.5 m of excavated matrix included 

no really diagnostic material, so there was no evidence of 
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Figure 4.5 Unit 57N57E, east profile, 1 X 1 m unit. A = 
plow zone; B = yellowish-brown sandy silt; C = mottled sandy 
brownish-yellow; Cl = same as C but lighter and less 
mottled; D = dark yellow-brown mottled, mixed with grey; E = 
dark grey-brown clayey sediment; F = light brownish-yellow
sand; Fl = same as F with mixed darker sand; F2 = same as F 
with more clay; F 4 = feature 4, small trash pit; F 5 = 
feature 5, layer of daub chunks and melted daub; F 6 = 
feature 6, possible tamped earth surface. 
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47 

12 

13 

14 

Table 4.1 
Mound 1055: unit 57 and 56 1/2N57E 

stratum 

Plow zone (stratum A) 

upper 1/3 of unit, strata Band C, mixed 
small deposits, predominantly yellow-brown 
sandy silt 

Feature 4, trash pit with few artifacts, 
begins just below plow zone, postdates 
features 5 and 6 

Feature 5, burned earth and daub layer, 
including some large daub chunks 

middle 1/3 of unit, strata D and E, mixed 
deposits, mainly dark grey-brown 
sediments 
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lower 1/3 of deposit, stratum F, light 
yellow-brown sandy sediment, with darker sand 
(F1) and increased clay (F2) with depth 

For some of the ceramic analyses described in Chapters 5 and 
6, macro 14 was divided into macro 14a (lower 50 cm of the 
excavated stratum) and 14b (upper 50 cm, to feature 6) 

Feature 6, possible compacted 
surface on top of stratum F 
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earlier occupation (Figure 4.5; Table 4.1).The sub-pit 

augering in this unit did not reach the alluvial series, and 

the lowest stratum found was a yellow-brown sand and clay 

which continued into the excavated unit, where it was termed 

stratum F. This sediment changed gradually in texture 

through time, including mainly clay at the base of the 

excavation (stratum F2), becoming coarser and mottled with 

darker sand (F1), and then evening out in texture to a light 

brownish-yellow sand (F) with patches of fine light grey 

clay and sand (labelled "c" in Figure 4.5). The ceramic 

concentration was moderately low (3.7 kg/m3 ) but uniform 

throughout stratum F-Fl-F2. 

The top of the yellow-brown sediment was very compacted 

(feature 6: possible occupational surface). It appears to 

have resulted from the compaction of the lower sediment, and 

may represent an early occupation surface. A hodgepodge of 

mottled darker sediments was then deposited on top of this 

surface, apparently the result of the redeposition of trash 

and earth for fill (macro 13). These sediments included a 

dark grey-brown clayey sediment (stratum E) covered by a 

dark yellow-brown mottled sediment (stratum D), along with 

several small deposits of ash (labelled "b" in Figure 4.5). 

strata D and E contained burned sherds, carbon, and daub, 

and numerous conjoining sherds, and may represent material 

dumped by small basket-loads. 
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Above stratum D was a light yellow-brown sandy sediment 

(stratum C1), which contained feature 5. The feature was 

approximately 6 cm thick, and consisted of chunks of adobe, 

some large and with smoothed surfaces, and areas of a thick 

layer of melted daub, which appeared to have been damaged by 

plowing. It is likely that the daub derived from the 

remnants of a wattle-and-daub structure on or near that 

location (cf. stark 1977: 38). A similar but larger feature, 

feature 9, was found 3-4 m to the west in the shallow trench 

(see below). The sediment above the feature was a mottled 

sandy brownish-yellow sediment, somewhat darker than Cl 

(stratum C). Above stratum C was a thin level, stratum B, 

which was a yellowish-brown sandy silt, lighter in color 

than stratum C. 

The plow zone (stratum A) was a more disturbed version 

of stratum B and included some Postclassic pottery. The plow 

zone represented a period of erosion and slowing of cultural 

deposition. A small pit, feature 4, intruded from the plow 

zone into the yellow-brown sediment. The pit was filled with 

a dark, ashy, burned sediment containing some small, 

nondiagnostic sherds, charcoal, ash, daub, and obsidian. The 

pit was probably from a later occupation than that of the 

majority of the mound. 

unit 57N57E showed a continuous deposition of a yellow

brown sediment that became coarser through time. A 
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disruption occurred with the apparent occupation surface, 

feature 6, after which the nature of deposition in that 

location changed. Above feature 6 were a series of small, 

mixed sediment deposits, including several ash lenses, 

apparently dumped there in succession. The artifacts were 

not large, uneroded, or exceptionally abundant, suggesting 

that they may have been redeposited refuse used for fill, or 

perhaps material moved from another location, such as a pit, 

rather than resulting from refuse dumping in that location. 

Remnants from a structure, feature 5, were found in the 

upper portion of this series of deposits. There was no 

evident change in the ceramics through time, although the 

density of artifacts in stratum E was quite low. Due to the 

danger of digging in a deep, narrow pit, the excavation did 

not reach the pre-occupation series nor any sterile 

deposits. 

52N47E 

This unit, in the western zone 1 area, comprised a 1 X 

1 m unit excavated 2.2 m deep, with sub-pit augering to 1 m 

below the base of the excavation. The unit had a datum level 

of 1.89 m AMD in the southwest corner. This unit was 

excavated in order to sample the outer central mound area, 

and was not augered before excavation. Unit 52N47E was one 

of only two units at mound 1055 that showed clear evidence 

of earlier, Middle Classic occupation, in the form of late 
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Middle Classic pottery types and three Teotihuacan-style 

supports found in the lower 70 cm of excavated sediment. 

However, there was no clear distinction in sedimentation or 

deposition between the Middle Classic levels and the levels 

with Late to Terminal Classic material that dominated the 

rest of the unit (Figure 4.6; Table 4.2). 

The sub-pit augering reached a coarse black sand which 

gradually became mixed with a yellow-brown silty clay. 

Around 1.11 m BMD appeared a yellow-brown silty clay with 

artifacts, similar to that found in unit 57N57E. In the 

lowest excavated level was a layer of burned, mottled, dark 

brown-yellow clay with some sand, with a dense quantity of 

concretions, adobe, charcoal, and snails (stratum C). Above 

this layer the yellow-brown sediment (stratum B) continued. 

This sediment was finer near the base of the excavation, 

becoming more sandy through time. Two irregular-shaped 

lenses of mottled black-yellow soil with abundant charcoal 

and daub were found (stratum D): one between 0.54 m and 0.29 

m AMD and the second, larger lens around 0.94 m AMD. The 

sherds were oriented horizontally above and below this 

latter lens, suggesting that it was deposited on an 

occupation surface. The two lenses may represent the dumping 

of material from a hearth or roasting pit. 

within the upper portion stratum B, around 1.58 m AMD, 

appeared feature 7 (macro 28), emerging directly below the 
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Figure 4.6 unit 52N47E, west profile, 1 X 1 m unit. A = 
plow zone; B = yellow-brown sandy sediment, with more clay 
towards base; C = burned, mottled dark brown-yellow clay 
with sand, with charcoal and daub; 0 = mottled black-yellow 
lenses with charcoal and daub. 
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Table 4.2 
Mound 1055: unit 52N47E 

stratum 

Plow zone, same sediment as macro 27, but 
lighter, stratum A 
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Feature 7, trash-filled pit, emerges directly 
below plow zone 

Upper 1/3 of unit, yellow-brown sandy 
sediment, stratum B 

Middle 1/3 of unit, sandy-clay, yellow-brown 
sandy sediment, stratum B 

Lower 1/3 of unit, yellow-brown sandy 
sediment (stratum B), but with more clay than 
above, plus stratum C layer, mottled dark 
brown-yellow clay with sand; macro 30 levels 
constitute one of two clearly Middle Classic 
period contexts in mound 1055 
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plow zone so that the top of the pit may have been even 

higher up. The feature was a distinct trash-filled pit, 

containing an extremely dense quantity of artifacts. 

virtually all the sherds were large and uneroded and there 

were several nearly whole vessels. There was a high 

proportion of large jars and large basins, especially of 

Coarse Plain (type 42a). In addition, the midden contained a 

very high proportion of faunal material, including bone, 

crab claws, large carnivore molars and other relatively 

large fragments. The matrix was only slightly darker than 

the surrounding soil. The feature extended in depth to 

around 0.95 m AMD. 

The plow zone was the same sediment as below in upper 

stratum B, but was lighter and more churned, with a 

moderately high ceramic density (24.3 kg/m3 ). There was an 

unusual number of brackish water clams. Much of the contents 

of this disturbed soil probably derived from the upper part 

of feature 7. 

The distinctive yellow-brown sediment in unit 52N47E 

(stratum B) appears to have resulted from deposition of 

artifacts and sediments on a base of a natural, sterile 

alluvial sediments. The texture coarsened and the artifact 

density increased gradually through time, but the stratum B 

sediment was occasionally marked by the rapid dumping of ash 

or other material on what were probably contemporary 
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surfaces. At the same time, there was a clear ceramic change 

from late Middle Classic material in the lower 70 cm of the 

excavation (macro 30) to Late-to-Terminal Classic period 

types in the majority of the unit (macros 29 and 27). The 

plow zone (macro 46) also included some Postclassic and 

historic period material. The gradual change in texture and 

artifacts over time with no clear stratigraphic change 

suggests that the sediment accumulated gradually. 

The unit was notable for having a very high ceramic 

density, particularly towards the top of the unit (49.8 

kgjm3 ), suggesting that it was the location of intense 

artifact deposition. In all levels the artifact density in 

this unit was unusually high compared with most other 

contexts in mound 1055, excluding clear midden or secondary 

refuse contexts. unit 52N47E appears to have been the focus 

for trash dumping over an extended period of time dating 

from the late Middle Classic to the Terminal Classic period. 

shallow Central Mound Trench 

A shallow trench, restricted to 60 cm in depth, was 

excavated in the highest portion of the central mound area 

in order to search for residential architecture or remains. 

It was believed that such remains could be found there 

because of the dense layer of daub (feature 5) found in unit 

57N57E, one meter to the east. A line of shallow pits was 

laid out, with one unit added to the south and one to the 
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north. unit numbers are 56N55E, 56N54E, 56N53E, 56N52E, 

56N51E, 55N52E, 57N51E. The datum level for the entire 

shallow trench was the level of the SW corner of 56N55E, 

2.08 m AMD. The units were not augered either before or 

after excavation. The pottery comprised mainly Late-to

Terminal Classic period types, and included some of the best 

preserved and well decorated pieces found in any of the PALM 

excavations (Figure 4.7; Table 4.3). 

As excavation was quite shallow and was designed to 

follow horizontal features, the overall stratification was 

not complex. The majority of the sediments were a yellow

brown silt and clay (stratum B). (In the following analysis 

this stratum, macro 23, is referred to as stratum Z in order 

to distinguish it from the stratum B in the stratigraphic 

trench.) In places this yellow-brown sediment was heavily 

disturbed by a rodent burrow. Within the yellow-brown 

sediment were found several possible tamped surfaces of a 

fine yellow silt or clay, a small pit, an abundance of 

artifacts, and an area with a concentration of daub and 

large artifacts, feature 9 (macro 22). The plow zone (A), 

which was 25 cm deep in the central mound area, was a light 

brown silt and clay which contained an abundance of 

obsidian, including numerous small chips and an exhausted 

core. 

Feature 9 was an extremely burned area of dark brown 
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Figure 4.7 Shallow Central Mound Trench, south profile. A = 
plow zone, light brown silt and clay; B = stratum Z, yellow
brown silt and clay; F 9 = feature 9, dark brown silt and 
clay, concentration of daub and artifacts, possible wattle
and-daub structure remains. 
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23 

22 

Table 4.3 
Mound 1055: Shallow Central Mound Trench 

stratum 

Plow zone, light brown silt and clay 

stratum Z, yellow-brown silt and clay 

Feature 10, compacted surface, yellow 
silt and compacted yellow clay 

Feature lOa, ashy pit (top of pit in plow 
zone) 

Feature 8, possible surface, compacted 
light yellow silt 

Feature 9, dark brown silt and clay, 
burnt sediments and daub, including large 
daub chunks 
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silt and clay sediments, very large and uneroded sherds, 

reconstructible vessels, abundant and uneroded daub, and 

other artifacts. This feature was found in portions of 

56N53E, 56N52E, 55N52E, and 56N51E, and was interpreted to 

be the remains of a wattle-and-daub structure that burned 

and collapsed on top of a rich deposit of Terminal Classic 

refuse (Hall 1987; see Chapter 6 for a more detailed 

description of this deposit). The upper portion consisted of 

a jumble of very burned sediments, the chunks of daub, a cap 

of melted daub or adobe, and very large sherds and 

artifacts. Many of the sherds were lying flat above or 

immediately below daub pieces. within this were many pieces 

of "structural daub" with pole impressions and smoothed 

surfaces; one group was lying atop another as if they had 

collapsed together. Below this layer the matrix was less 

burned, but slightly darker than the sediments outside the 

feature. Here was found a dense concentration of extremely 

large sherds, often partially reconstructible, and numerous 

artifacts and faunal remains, with much less daub, generally 

in small eroded chunks. The ceramics included a high 

proportion of Classic period decorated bowls, including an 

unusual concentration of presumed elite wares (Stark and 

Hall n.d.; Hall and Stark 1989), such as Tuxtlas Polychrome 

(type 45b), Negative Resist (type 36), and False Negative 

(type 54). There was no admixture of Postclassic or historic 
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period wares. The unmixed nature of the ceramic assemblage 

and the fact that the artifacts were so large and well 

preserved suggest that the deposit had not been disturbed 

after deposition. However, no floor was preserved. 

The shallow central mound trench also comprised some 

horizontal variation in sediment and artifact 

characteristics. The density of artifacts in stratum Z was 

higher to the east and immediately outside feature 9. To the 

west and north of feature 9 stratum Z contained somewhat 

fewer artifacts and were a more medium brown rather than 

yellow-brown color. Feature 8 (in unit 56N55E, but not shown 

in profile) was found in stratum Z to the east of feature 9. 

This was located at 1.57 m AMD, directly under a fairly high 

density of large sherds and daub, and consisted of a lens of 

fine yellow silt forming a compacted surface, 1-5 cm thick, 

and about 20 X 30 cm in size. A second compacted surface, 

feature 10, was found in units 56N51E and 57N51E (not shown 

in profile). This was found at 1.64 m AMD as an area of 

compacted yellow silt along with a compacted yellow clay 

interspersed with patches of the yellow silt or smooth clay. 

Below the compacted matrix was a layer of very burned 

sediment that contained many artifacts, including some 

rather large sherds that were frequently lying flat in the 

matrix. This layer of artifacts was around 10 cm thick; 

below a more compacted soil emerged, burned in one place. 
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Both features 8 and 10 may have been related to feature 9, 

perhaps comprising the remnants of a tamped patio area. 

Intruding into feature 10 was a straight-sided, very 

compacted ashy pit (feature lOA), containing abundant carbon 

and a low density of sherds. The pit originated in the plow 

zone, and probably dates to a later time period than does 

the majority of the mound 1055 deposits. 

The unique aspects of the shallow trench and of feature 

9 are discussed elsewhere (Chapter 6; Hall 1987; Stark and 

Hall n.d.; Hall and Stark 1989). The yellow-brown sediment 

of stratum Z is similar to the mound fill found throughout 

mound 1055, and probably derived from the same processes of 

gradual accumulation; it was not excavated sufficiently deep 

to delve more into its characteristics. The orientation of 

the well-preserved daub fragments in feature 9 suggests that 

they derived from a wattle-and-daub structure that was not 

cleared away after its destruction. The artifacts within it 

are not only remarkably large, but include the biggest 

concentration of imported and presumably elite decorated 

wares found anywhere in the PALM excavations. The 

stratigraphic position of feature 9 in combination with the 

lack of Postclassic admixture suggest that it derived from 

the last Classic period occupation on mound 1055, and 

underwent remarkably little disturbance. As such, it 

represents a unique preservation of a normally highly 



perishable construction form. 

Zone 2 
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Two excavations were carried out in zone 2, which 

included the edge of mound 1055. This area was thought to 

potentially contain domestic refuse dumps that could provide 

information on ceramic chronology because of the common 

tendency for Mesoamerican households to dump trash off the 

side of the mound. A large stratigraphic trench, 1 X 4 m in 

size, was excavated on the west-central mound edge, and 

contained dense, stratified deposits. A 1 X 1 m test unit, 

39N64E, was also excavated on the southeastern mound edge, 

but proved to have considerably less artifacts. 

stratigraphic Trench 

unit 55N38E was chosen for excavation because the 

original augering of the mound showed a relative abundance 

of artifacts and stratigraphic change. Excavation was begun 

in this unit, and when it proved to have clear stratigraphic 

and ceramic changes, work was expanded both up- and downhill 

into a 1 X 4 m trench. The excavation was stepped at the 

base, and excavated to 2.5 m deep at its lowest point. The 

trench included units 55N39E, 55N38E, 55N37E, and 55N36E. 

The datum in the southwest corner of unit 55N38E was 1.33 m 

above the mound datum level. This datum was used for the 

subsequent units, with the exception of 55N39E, which was 

higher on the mound (Figure 4.8; Table 4.4). The ceramics 
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Figure ~.8 stratigraphic Trench, north profile. A = plow 
zone, light brown silt-clay; B = compacted brown silt-clay; 
C = soft yellow-brown silt-clay; D = yellow-brown sand and 
clay; Dl = ashy, greyer, more burned portion of stratum D; E 
= grey-yellow sand and clay; F = very compacted yellow-grey 
mottled sand and clay midden; G = light yellow-brown silt; H 
= light yellow clay; I = coarse yellow sand and clay and 
coarse black sand; F 1, F 3 = features 1 and 3, artifact 
concentrations; F 12 = feature 12, deep trash-filled pit. 
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Table 4.4 
Mound 1055: stratigraphic Trench 

stratum 

Plow zone, light brown silt-clay 

stratum B, compacted brown silt-clay 

stratum C, yellow-brown silt-clay, soft 

stratum D, yellow-brown sand and clay 

Feature 1, artifact concentration in str. D 

Feature 12, deep pit, begins within lower 
part of str. D, cuts lower strata 

stratum E, overlies str. F in lower portion 
of slope, similar matrix to str. F but less 
compact, grey-yellow sand and clay 

stratum F, midden, very compacted yellow-grey 
mottled sand and claYi cuts str. G and H 

Feature 2, ceramic concentration in str. F 

Feature 3, ceramic concentration in str. F 

stratum G, light yellow-brown silt, grades 
into str. Hi few, eroded sherds 

stratum H, light yellow claYi few, eroded 
sherds 

stratum I, coarse yellow sand and clay and 
coarse black sand, few artifacts 

mixed levels, various, including mainly 
strata Band C and strata C and D 



showed a sequence of change from the late Middle Classic 

through the Late-to-Terminal Classic periods, with a 

considerable admixture of Postclassic and historic period 

material in the plow zone. 
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The stratigraphic trench showed the clearest 

distinctions in both stratification and ceramic change 

through time of any excavation in mound 1055. The trench 

consisted of stratified deposits of intensive refuse 

dumping, pit filling, and the use of fill to expand the 

mound. At the base of the excavation and sub-pit augering to 

1.2 m below the base of the excavation was a series of 

natural alluvial sediments, including a coarse sand, a thin 

layer of smooth, very pale yellow clay, and a mixture of 

coarse black sand and yellow-brown clay. Although no 

artifacts were found in the augering of sub-mound alluvial 

strata in any portion of the mound, a few artifacts were 

found in the coarse black sand at the very top of the 

alluvial series. The top portion of the coarse black sand 

mixed with yellow coarse sand and yellow clay (called 

stratum I in excavation), at the base of units 55N37E and 

55N36E, contained only a trace of small eroded ceramics, 

none diagnostic, which may have entered this matrix through 

trampling or mixing. 

The yellow-brown sediment noted throughout the mound 

was found above stratum I. The sediment was a light yellow 



clay (stratum H), merging gradually into a light yellow

brown silt (stratum G). Very few sherds, all small and 

eroded, were found in each stratum. Thus, the earliest 

deposition of mound fill sediments and artifacts here was 

sparse, suggesting that the mound edge was a peripheral 

location at that time, in contrast with the more central 

part of the mound area. 
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These nearly sterile layers were intruded into by a 

compacted midden deposit, stratum F. stratum F was a very 

compacted, yellow-grey mottled sand and clay, containing an 

extremely large quantity of concretions, daub, and Pomacea 

snails. The sediment varied in color, being more yellow 

higher up and quite grey and burned in the lower portions of 

the stratum. The sherd concentration was very high (31.3 

kg/m3 , and apparently higher in the lower, more burned and 

compacted portion of the stratum. The sherds were generally 

large and uneroded, often encrusted with concretions, and 

included many reconstructible vessels. The typed ceramics 

included a large proportion of Middle Classic types, plus 

several Teotihuacan-style supports. 

Two features were defined within this stratum. Feature 

3, at approximately 0.17 to 0.52 m BMD, was a small 

concentration of ceramics within the midden, consisting of a 

group of large jar and bowl sherds stacked one atop another, 

as if they had all been deposited at once. The surrounding 
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matrix was very mottled and burned, with daub, concretions, 

and snails. Feature 2 (not shown on profile) was a 

concentration of large ceramics, including one large nearly 

whole Orange Paint on White (type 28) basin and the head of 

a large sonriente whistle. Many of the vessels and sherds 

were stacked on top of each other. 

Near the top of the midden the matrix was less 

compacted, with fewer concretions, daub, and snails, and 

generally smaller and more eroded pottery. This portion of 

the matrix, a grey-yellow sand and clay, was termed stratum 

E, and appears to have been a continuation of refuse 

deposition. However, it appears to have been more disturbed 

or trampled than the material below, perhaps including some 

erosion. 

stratum F appears to have been a refuse dump of 

material swept off or thrown from the occupation on the top 

of the mound. It was a dense accumulation of secondary 

refuse, burned and rich in artifacts and organic material, 

particularly in the beginning of its deposition. At times a 

group of artifacts were deposited at once, creating features 

2 and 3. The pottery included late Middle Classic 

diagnostics that clearly contrasted with the material 

deposited above it. This Middle Classic midden was located 

at approximately the same level below site datum as was the 

lower portion of unit 52N47E in zone 1 (0.29 m AMD), the 



only other excavated location on the mound with a 

sUbstantial Middle Classic component. 
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The clear break between strata FIE and the matrix above 

(stratum D) may represent the resumption of cultural 

deposition after some period of abandonment or erosion. 

stratum D was a yellow-brown sand and clay, similar to the 

mound fill sediment found in the other mound 1055 units, but 

slightly darker and with abundant daub, charcoal, snails, 

concretions, and faunal remains, including some crab claws. 

It is possible that this sediment was deposited as fill, but 

including some localized secondary refuse dumping, in the 

form of feature 1. This was a concentration of larger 

ceramics, charcoal, and concretions, both in the matrix and 

adhering to the sherds. stratum D was intruded by feature 

12, near the base of the mound. This was a deep, narrow pit 

filled with a series of three ashy or burned sherd-bearing 

soils. The top of the pit was within the lower portion of 

stratum D, at 0.23 m BMD, and the base was at approximately 

1.22 m BMD, cutting through several older layers. The 

sediments directly above it were greyer and more ashy and 

had been burned more extensively than the rest of stratum D 

(D1). The lower two fill deposits in feature 12 were layers 

of soft, ashy soil with a moderate density of sherds (some 

reconstructible), lots of daub, charcoal, concretions, bone, 

and obsidian, separated by clean sediments. Above was a 
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third, less ashy layer, with numerous large sherds. This 

sediment was a mottled grey, and contained much carbon. 

Feature 12 appears to have been a pit or well excavated into 

the outer portion of the mound, and filled at intervals with 

ash and domestic refuse. 

Between approximately 0.93 m and 0.53 m AMD was a thin, 

soft yellow-brown silt-clay sediment, stratum C. This 

contained moderately sized sherds and other artifacts, 

snails, and charcoal. Above, to the plow zone, was stratum 

B. This was a more compacted brown silt-clay, with daub 

fragments but no snails. There was a high density of small 

eroded sherds, none reconstructible. stratum A, the plow 

zone, was the same matrix as stratum B, a light brown silt

clay, containing many historic sherds and a lot of obsidian, 

including both black and green varieties. 

Thus, several episodes of deposition were represented 

in the stratigraphic trench. stratum I and the sediments 

sampled by the sub-pit augering represent a series of 

natural alluvial sediments comprising episodes of rapid 

sediment deposition and inundation. The alluvial sediments, 

here as elsewhere in the excavations, make a clear contact 

with the first mound fill sediments in this portion of the 

mound, strata Hand G. However, the earliest clearly datable 

cultural deposit with a substantial artifact content is 

stratum F. strata F and E represent the dumping of refuse 
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over an extended period of time, with the lower portion 

undergoing greater burning and compaction. The upper portion 

(stratum E) was more heavily disturbed or trampled, perhaps 

after the cessation of dumping in that location. stratum F 

contained an exceptional concentration of late Middle 

Classic material. After some time interval, during which the 

mound was either abandoned or refuse dumping was simply 

moved to a new location, deposition began again with stratum 

D on the west-central moundslope. stratum D probably 

included redeposited trash, used to expand the mound, and 

was cut by a deep pit or well, feature 12. strata C and B 

contained smaller sherds but more obsidian, with no evidence 

of secondary refuse deposition (such as larger sherds). 

stratum B may represent some kind of fill and contained a 

considerable quantity of very small, eroded sherds. The 

upper levels were eroded and the beginnings of humic topsoil 

development begun (stratum A: plow zone). The material was 

heavily churned through plowing and probably included an 

abundance of artifacts washed off the central mound area, 

creating a very dense mixed deposit with an exceptional 

quantity of historic material. 

39N64E 

This unit, on the southwest shoulder of the mound, was 

a 1 X 1 m test pit excavated 1.8 m deep. The unit was chosen 

for its apparent abundance of pottery and high phosphate 



count found in the initial augering; however, the 

excavations yielded few artifacts and there was little 

visible stratification. It was not augered at the base of 

excavation. The southwest corner datum was 1.23 m AMD 

(Figure 4.9; Table 4.5). 
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From the base of the excavation up to 0 m BMD, a 

yellow-brown sterile clay was encountered (stratum D). Above 

was a slight change to a yellow-brown sand and clay (stratum 

C). The pottery count in stratum C was low, comprising 

mainly Late-to-Terminal Classic period types. 

There was a contact between the yellow-brown sediment 

and a somewhat darker sediment above (stratum B), 

representing an apparent change in deposition. This upper 

sediment was a medium brown silty clay with a higher ceramic 

density than below. However, the sherds were small and 

eroded, suggesting that it might have been redeposited 

material. The plow zone (stratum A) was a loose, dry, light 

brown, silty clay. It contained a few small eroded sherds 

and an unusually large quantity of black obsidian flakes. 

In sum, unit 39N64E showed no evidence of activity 

areas or refuse deposition. The yellow-brown mound fill 

sediment found throughout the mound also accumulated in this 

area, but was virtually sterile in the lower levels, perhaps 

deriving mainly from slopewash from the upper mound. The 

pottery count increased gradually above stratum D. The 
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Figure 4.9 unit 39N64E, south profile. A = plow zone; B = 
medium brown silty clay; c = yellow-brown sand and clay; D = 
yellow-brown clay; a = auger hole. 
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Table 4e55 
Mound 1055: unit 39N64E 

stratum 

Plow zone, loose, light brown, silty clay, 
stratum A 
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Upper 1/3 of unit, medium brown silty clay, 
stratum B 

Middle 1/3 of unit, yellow-brown sand and 
clay, stratum C 

Upper 1/3 of unit, yellow-brown clay, 
stratum D 
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darker stratum B marked a break in depositional processes, 

perhaps from a fill placed there to expand or level the 

mound. Its darker color may be the result of its higher 

organic content, perhaps deriving from redeposited refuse. 

However, the stratigraphic change did not appear to mark any 

clear temporal break. 

Zone 3 

Three excavations were carried out in zone 3, which 

consisted of the outer mounds lope and near off-mound area. 

Two 1 X 1 m test units were placed on the elongated northern 

slope of the mound. One of these, 85N46E, was almost 

directly to the north of the mound center. The other, 

85N66E, was placed more to the northeast, slightly lower 

down on the slope of the mound. A third 1 X 1 m unit, 

26N43E, was placed on the southern moundslope. These units 

were intended to explore for refuse deposits and peripheral 

mound activity areas. 

85N66E 

This 1 X 1 m unit, on the lower northeast slope of the 

mound, had a datum level of 0.61 m AMD, and was excavated 

1.9 m deep. The unit was chosen because of the reasonably 

abundant quantity of artifacts found in the auger sample. 

The pottery comprised mainly Late-to-Terminal Classic period 

wares, with an admixture of Postclassic and historic 

material in the plow zone (Figure 4.10; Table 4.6). 
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Figure 4.10 Unit 85N66E, south profile. A = plow zone; B = 
light yellow-brown sandy sediment; C = very dark grey-brown 
clay, organic material; D = dark yellow-brown sand and clay; 
E = mixed coarse yellow and coarse black sand. 
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Table 4.6 
Mound 1055: Zone 3 units 

stratum 

Plow zone, stratum A 

Upper 1/3 of unit, light yellow-brown 
sandy sediment, stratum B 

Middle 1/3 of unit, very dark grey-brown 
clay, stratum C, high % of pottery 
diagnostics 
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Lower 1/3 of unit, dark yellow-brown sand 
and clay, with coarse yellow and black sand 
at bottom, strata D and E 

stratum 

Plow zone, stratum A 

Upper 1/3 of unit, medium yellow-brown 
silt, stratum B 

Middle 1/3 of unit, dark grey-brown clay, 
stratum C 

Lower 1/3 of unit, yellow-brown sandy silt, 
stratum D, and yellow-brown mottled sand 
with clay, stratum E 

stratum 

Plow zone, stratum A 

Upper 1/3 of unit, yellow-brown silt and 
clay, stratum B 

Middle 1/3 of unit, yellow-brown silt and 
clay, stratum B 

Lower 1/3 of unit, yellow-brown silt and 
clay, stratum B, with greater clay content 
than above 
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The sub-pit augering to 1 m below the base of the 

excavation, along with the lowest excavated level, reached 

the natural alluvial series found throughout much of the 

mound excavation. The lowest augered sediment, up to 2.39 m 

BMD, was a coarse black sand, then a dark brown clay, 

overlain by a thin layer of pale grey-yellow clay, followed 

by a sandy clay with coarse black sand admixture. In the 

lowest excavated level (to 1.29 m BMD) was a coarse yellow 

and black sand stratum (stratum E). Many concretions and 

several tiny sherds were observed in this excavated portion 

of the alluvial series. Above the alluvial series was a dark 

yellow-brown sand and clay, with numerous concretions and 

Pomacea snails but few artifacts (stratum D). Through time 

this sediment became slightly darker and finer in texture, 

but there was no stratigraphic break. 

At 0.99 m BMD was a clear contact with very dark grey

brown clay. This dark stratum appeared to be a fill, rich in 

organic material and containing a high percentage of 

diagnostic ceramics (stratum C). However, the sherds were 

small and eroded, and there were almost no artifacts apart 

from pottery. Around 0.09 m AMD was a second depositional 

break, with the resumption of a light yellow-brown sandy 

sediment (stratum B). The plow zone (stratum A) was a loose, 

dry, light yellow-brown sandy silt. It was fairly deep, and 

contained a rather low quantity of small eroded sherds. 
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Thus, the depositional environment in this area changed 

over time. Above the natural alluvial series the yellow

brown sediment found throughout mound 1055 began to 

accumulate gradually (stratum D). Then a darker fill, 

stratum C, probably containing redeposited material, was 

placed in this location. The yellow-brown sediment began to 

accumulate above the top of the fill, probably enhanced 

through slopewash from the central mound area. The unit 

generally had a high frequency of diagnostic ceramics, 

particularly in stratum c, and, with increasing depth, 

showed some change in their proportions. 

SSN46E 

unit 85N46E shares some stratigraphic characteristics 

with 85N66E. The 1 X 1 m unit was excavated to 1.6 m, and 

the datum level was 1.06 m AMD. The unit was chosen for 

excavation because the initial auger sample showed a large 

quantity of artifacts in the upper levels. The excavated 

ceramics comprised mainly Late-to-Terminal Classic period 

wares (Figure 4.11; Table 4.6). 

The sub-pit augering, to 1.2 m below the base of the 

excavation, revealed the natural alluvial series: first a 

pale yellow clay, overlain by a yellow-brown sand and clay 

mixture, with some coarse black sand admixture. No artifacts 

were found. The lowest excavated levels reached the 

beginnings of the yellow-brown sediment, a mottled sand with 
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Figure 4.11 unit 85N46E, south profile. A = plow zone; B = 
medium yellow-brown; C = dark grey-brown clay; D = yellow
brown sandy silt; E = yellow-brown mottled sand with clay. 
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clay (stratum E). Through time, stratum E became slightly 

coarser and the quantity of ceramics gradually increased. 

Above around 0.21 m BMD the sediments became a yellow-brown 

sandy silt, with the addition of flecks of charcoal and daub 

(stratum D) • 

There was a clear contact above stratum D with a dark 

grey-brown clay (stratum C), mottled in color with a lot of 

daub flecking and a high organic content, appearing very 

similar to stratum C in unit 85N66E. This stratum had a 

higher density of artifacts than the rest of the unit, and 

appears to have been some kind of fill. The upper stratum, 

B, was a medium yellow-brown silt, with few ceramics or 

pieces of daub, and the sherds were small. The plow zone was 

a light brown silt and sand. 

This unit shows the accumulation of a yellow-brown 

mound fill sediment above the alluvial sediments. Through 

time there was a gradual change in texture and color, with a 

gradual increase in the ceramic content. with stratum C 

there was an abrupt change in the depositional environment, 

with the appearance of a rich, organic fill with an 

unusually high artifact density. Above this thin fill, the 

gradual deposition of yellow-brown sediments resumed, 

probably enhanced by slopewash from the central mound area 

to the south. 
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26N43E 

unit 26N43E was located on the lower southwest slope of 

mound 1055, with the datum corner 0.85 m above mound datum. 

The 1 X 1 m unit was excavated 1.4 m deep. This unit was 

chosen for excavation because it appeared to have a dense 

surface scatter; however, the excavations found few 

artifacts, mainly Late-to-Terminal Classic period material. 

Apparently, the surface scatter resulted from more recent 

slopewash, and there was little earlier deposition in that 

location (Figure 4.12; Table 4.6). 

The sub-pit augering to 1.3 m below the base of the 

excavation uncovered the natural alluvial series, a yellow 

and brown clay, followed by a thin, pale, grey-yellow clay, 

and then a coarse black sand mixed with yellow sand. No 

artifacts were found. Above the alluvial sediments began a 

yellow-brown silt and clay, stratum B, at the base of the 

excavation. At first there was more clay in the sediments, 

which were sterile apart from some material 

in a rodent hole. From 0.25 m AMD to 0 m there were only a 

few snails and small, eroded sherds. 

Through time, the sediments became slightly coarser in 

texture, and there was some mottling with a darker clay, but 

there was no marked stratigraphic change. The artifact 

density increased gradually through time, but the sherds 

remained sparse and eroded, and there were no other 



·i: 
, 

.~~:';':;;;':':;::;':':-=~j;,,;:,--:.n'---- O.85m AMD 

@ ~ 
I~ 

@ B 

fl:;,.~,.:: ,;" •. '+ ,";'·,;;;,::;:.;:',;Kj 
SOem 

0 

@Surrow 
o Daub 

Figure 4.12 Unit 26N43E, south profile. A = plow zone, 
light yellow-brown silt; B = yellow-brown silt and clay. 

142 



143 

artifacts. The plow zone was a light yellow-brown silt with 

numerous small obsidian blade and flake fragments and a 

greater quantity of small, eroded sherds than were found 

below. Thus, the yellow-brown sediment accumulated over time 

with little cultural deposition. However, with the break in 

occupation that resulted in the beginnings of development of 

the topsoil/plow zone, there appears to have been an 

increase in deposition, probably through greater slopewash 

from the central mound area. The southern moundslope, where 

unit 26N43E is located, is steeper than that to the north, 

the location of unit 85N46E, so that erosion may have been 

greater in the south after the mound was abandoned. 

Zone 4 

Zone 4 consisted of an outer, off-mound ring that was 

intended to sample non-mound activities or trash dumping. 

These excavations also sampled the alluvial depositional 

series that was found at the base of most of the mound 

units. The units were placed in bajo, or low-lying, areas 

that may become inundated during the rainy season, leaving 

the mounds as isolated "islands." No significant 

accumulation of refuse or of the yellow-brown mound sediment 

was found in either zone 4 unit, and no activity areas or 

features were found. However, the units were very 

informative on the nature of alluvial deposition in the 

bajos, and may be representative of the nature of early 
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sedimentation revealed by the sub-pit augering in the units 

previously described. Two 1 X 1 m units were excavated in 

zone 4, unit 2N53E to the south of mound 1055, and unit 

83N106E to the east of the mound. 

2NS3E 

unit 2N53E was located directly south of mound 1055, 

and was excavated 1.2 m deep. The level of the southwest 

datum corner was 0.44 m AMD. No artifacts were found in this 

unit below 0.04 m AMD (Figure 4.13; Table 4.7). 

Sub-pit augering 1.2 m below the base of the excavation 

revealed a dark grey-brown clay, overlain by a pale yellow 

clay. Above 1.56 m BMD was the coarse black sand, mixed in 

places with a brown sandy clay. At the base of the 

excavation, at 0.76 m BMD, was a coarse black sand mixed in 

the matrix of medium yellowish-brown sand (stratum F). This 

sediment continued above without the black sand admixture 

(stratum E). 

Stratum E was succeeded by a compacted, mottled, 

yellow-brown clay and sand (stratum D). The lower portion of 

this stratum had a greater admixture of sand than the upper 

portion. The stratum above was a dense, compacted, dark 

brown-yellow clay with a very few, small sherds (stratum C). 

Stratum B was a compacted, pale yellow-grey clayey silt. 

The plow zone (A) was the same sediment as stratum B, and 

both strata contained a low ceramic density. 
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Figure 4.13 Unit 2N53E, south profile. A = plow zone, pale 
yellow-grey clayey silt; B = compacted, pale yellow-grey 
clayey silt; C = dense, compacted dark brown-yellow clay; D 
= compacted, mottled yellow-brown clay and sand; E = dark 
yellow-brown sand; F = dark yellow-brown sand with coarse 
black sand. 
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Table 4.7 
Mound 1055: Zone 4 units 

stratum 

plow zone, stratum A 

upper 1/3 of unit, dense, compacted dark 
brown-yellow clay, stratum C, and compacted, 
pale yellow-grey clayey silt, stratum B 

middle 1/3 of unit, compacted, mottled 
yellow-brown clay and sand, stratum D 

lower 1/3 of unit, dark yellow-brown sand, 
stratum E, and dark yellow-brown sand with 
coarse black sand, stratum F 

stratum 

plow zone, stratum A 

upper 1/3 of unit, very dark brown compacted 
clay, stratum B 

middle 1/3 of unit, medium yellow-brown silty 
clay, stratum C, and light yellow-brown 
sand, stratum 01 

lower 1/3 of unit, light yellow-tan silt, 
stratum E, and light yellow-brown sandy silt, 
stratum D 
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unit 2N53E contained few artifacts, virtually all of 

which were confined to the upper levels. No features were 

encountered. The sedimentation in this unit shows a series 

of shallow deposits rather than a continuous deposition such 

as was found throughout most of the mound excavations. 

83N106E 

unit 83N106E was located directly to the west of mound 

1055, and was excavated 1.1 m deep (Figure 4.14; Table 4.7). 

The datum level was 0.23 m AMD. The sub-pit augering, to 1 m 

below the base of the excavation, uncovered the pale yellow 

clay stratum. Above 1.67 m BMD was a brown silty clay, with 

some coarse black sand admixture. 

At the base of the excavation was a fine light yellow

tan silt (stratum E). The 30 cm above were composed of a 

light yellow-brown sandy silt (stratum D) that graded up to 

a sand (D1). A lens of black sand intruded, with some yellow 

sand admixture. Above, to 0.32 m BMD, was a medium yellow

brown silty clay, stratum C. No artifacts were found in this 

or the strata below. The upper stratum, B, was a very dark 

brown compacted clay, which contained few sherds, none 

particularly diagnostic. The plow zone, stratum A, was a 

pale yellow-grey silt with few artifacts. 

The two units in zone 4 showed no evidence of off-mound 

trash deposition or activities, perhaps because the bajo 



A 

B 

c 
o 

,- .' . . '. '. '. ·······0··.····. " 0 
£\ ' •• '. '. ' •• ' • • : •• 

148 

O.23mAMD 

@Burrow 

Figure 4.14 unit 83N106E, south profile. A = plow zone, 
pale yellow-grey silt; B = very dark brown compacted clay; C 
= medium yellow-brown silty clay; D = light yellow-brown 
sandy silt; D1 = light yellow-brown sand. E = light yellow
tan silt; a = coarse black sand with yellow sand. 
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regions were damp or flooded during the rainy season. 

However, it is also possible that a dispersed settlement 

pattern and moderate population size in the area precluded 

the occupation of bajos and permitted farming there. The few 

artifacts found were confined to the upper levels in both 

zone 4 units. The sedimentation resembled that found in the 

sub-pit augering in the mound 1055 units, a series of 

shallow deposits. These deposits often differed widely from 

one to the next, and included some dense, compacted clays, 

very different from any strata found in the mound itself, 

which were extremely difficult to excavate. In contrast, the 

mound units showed a continuous deposition of a yellow-brown 

sediment, with a continuous increase in artifact density 

through time. Where this continuous deposition was disrupted 

by a darker stratum, such as a possible fill or midden, the 

characteristics of the artifacts within the different 

deposit contrasted with those in the surrounding yellow

brown sediment to the degree that they suggest the action of 

some different formation processes. 

Mound 10S5 stratigraphic Development 

The stratigraphy of mound 1055 is discussed in greater 

detail in Chapter 6 and provides the basis for the present 

analysis of mound formation processes.The mound began to 

develop above a base of a natural alluvial matrix that 

included both coarse sediments (rapidly deposited) and 
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dense, fine clay (slowly deposited from inundation). The 

alluviation of thin deposits has continued in the low-lying 

off-mound areas, as revealed in the zone 4 excavations. 

Throughout the mound a yellow-brown sediment was found that 

varied in texture and in artifact concentration, but was 

otherwise fairly uniform. such a sediment is commonly called 

"mound fill," and that term is used here. However, the mound 

fill sediment appears to have developed gradually over time: 

changes in color, texture, and artifact quantity are subtle 

rather than abrupt, suggesting no disruptions in the 

depositional environment (see Chapter 7). In contrast, a few 

areas showed a darker sediment, with more organic material, 

that can be called an intentional fill. This intentional 

fill was probably used to build up, expand, or level the 

mound. Refuse deposits and trash-filled pits were also found 

in several locations in mound 1055. The entire mound is 

surmounted by a plow zone that corresponds with the 

beginnings of topsoil development in the area. Evidence of a 

destroyed structure was also found in the shallow trench in 

the central mound area, in the form of feature 9. 

Mound 1056 

The 1986 surface survey found that mound 1056 contained 

a higher percentage of Postclassic material than did the 

surrounding mounds. It was chosen for excavation in order to 

obtain a larger sample of the Postclassic occupation of this 
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area and to determine if the transition from the Classic 

period could be better defined. However, this mound proved 

to contain a fairly sparse ceramic count. 

Mound 1056 was higher and steeper than mound 1056. It 

was 1.6 m high and 42 X 50 m at the base, with a terrace 

(1063, to the east, Figure 4.4). Two 1 X 1 m units were 

chosen for excavation. unit 9N101E was placed on the 

central, higher part of the mound, in the hopes of finding 

residential remains similar to feature 9. unit 16N96E was 

placed on the northwest mounds lope in order to find 

stratified refuse deposits. Both units encountered primarily 

Late-to-Terminal Classic period material, with some 

Postclassic sherds in the uppermost levels and plow zone. 

9N101E 

unit 9N101E, excavated 1.8 m deep, yielded few 

artifacts. The unit datum elevation was 2.01 m above datum 

(the same datum was used for both mounds 1055 and 1056). The 

alluvial series was not reached in this unit, even in the 

sub-pit augering, to 1.5 m below the base of the excavation 

(Figure 4.15; Table 4.8). 

The mound sediments consisted of a yellow-brown 

sediment that varied in texture but contained few artifacts. 

At first this consisted of a yellow-brown loam (stratum F), 

succeeded by a silty clay (stratum E) grading into a yellow

brown silt and clay (stratum D). In the upper part of the 
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Figure 4.15 Mound 1056, unit 9N101E, north profile. A = 
plow zone, loose brown silt; B = yellow-brown silt; c = 
feature 11, compacted yellow-brown silt; 0 = yellow-brown 
silt and clay; E = medium brown silty clay; F = yellow-brown 
loam; a = animal burrow. 
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Table 4.8 
Mound 1056 units 

stratum 

Plow zone, stratum A 

153 

Upper 1/3 of unit, yellow-brown silt, stratum 
B, very compacted yellow-brown silt, 
stratum C or feature 11, and animal burrow 

Middle 1/3 of unit, yellow-brown silty clay, 
stratum E, and yellow-brown silt and clay, 
stratum D 

Lower 1/3 of unit, yellow-brown loam, 
stratum F 

stratum 

Plow zone, stratum A 

Upper 1/3 of unit, yellow-brown silt with 
white roots, including many clay ball 
fragments, stratum B 

Middle 1/3 of unit, yellow-brown silt, 
compacted, stratum C 

Lower 1/3 of unit, yellow-brown silt and 
sand, stratum D 
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excavation, above about 1.2 m AMD, were two distinct strata. 

stratum B was a yellow-brown silt, partially disturbed by a 

very large animal burrow, but in the eastern portion of the 

unit the sediment was extremely compacted. This was defined 

in excavation as feature 11, a possible surface (stratum C), 

although no evidence of structural remains was found. No 

artifacts were found on top. The plow zone was a loose brown 

silt. 

In sum, this unit yielded virtually no evidence of any 

structure or other intensive occupation. The sediments were 

homogeneous, apparently accumulating over time, and 

contained little cultural material. 

16N96E 

unit 16N96E was located on the northwest shoulder of 

mound 1056, with a datum elevation of 1.46 m, and was 

excavated 1.8 m deep. This unit contained slightly more 

artifacts than the central mound unit, 9N101E, but no 

features (Figure 4.16; Table 4.8). The sub-pit augering, to 

1.4 m below the base of the excavation, uncovered alluvial 

sediments, light brown fine sand with coarse black sand. The 

yellow-brown sediment, which varied in texture in the unit, 

began above 1.04 m BMD as a yellow-brown silt and sand, 

stratum D. This sediment was sterile to 0.74 m BMD, 

increasing in artifact quantity above. 

Above ca. 0.16 m AMD was a yellow-brown silt, more 
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Figure 4.16 Mound 1056, unit 16N96E, north profile. A = 
plow zone, yellow-brown silt; B = yellow-brown silt with 
white root intrusions; c = yellow-brown silt, compacted; D = 
yellow-brown silt and sand. 
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compacted, with daub pieces, concretions, charcoal flecks, 

and a greater quantity of ceramics (stratum C). From 0.56 m 

AMD to the plow zone the sediment was the same, but less 

compacted, with the addition of numerous white root 

traces(stratum B). stratum B contained an unusually large 

number of clay ball fragments mixed in the matrix. The plow 

zone was the same matrix but more disturbed. 

Thus, the sediments in this unit built up gradually 

over time, and there was an increase in deposition only in 

the later part of the mound's occupation. However, the mound 

does not appear to have been intensively occupied. The 

ceramics were sparse and small, and there were few other 

artifacts apart from a little obsidian. There was a greater 

density of artifacts in unit 16N96E than in unit 9N101E, 

which may be due to slopewash from the top, as there was no 

evidence in these excavations of deliberate trash dumping. 

The unique aspect of mound 1056 was the large number of clay 

ball fragments found on the slope. However, as these were 

only found mixed in refuse there is little clue as to their 

original use. It is possible that they may have been used on 

this mound, though, and eventually incorporated into refuse. 
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Chapter 5 
Common Measures of Ceramic Assemblage variation 

Introduction 

Data from the fifty-five defined "macro" contexts were 

used to characterize the ceramic assemblage in each 

excavated context. These macros were defined by combining 

the material from excavated levels and other contexts into 

larger analytic units based on major stratigraphic and 

feature divisions (see Chapter 4). Where observable 

stratigraphic change was minimal, the units were simply 

divided for trial examination into macros comprising the 

plow zone, upper, middle, and lower sections. The volume of 

each macro was calculated using information from the profile 

and plan maps from excavation. 

For this preliminary study the data from the PALM 

artifact analysis were used: weights and counts of sherds, 

figurines, and ceramic artifacts, and counts of other 

artifact types. These data were used to derive measures that 

would indicate artifact size, proportion within the 

assemblage, density, and other assemblage characteristics. 

Different refuse contexts could then be distinguished on the 

basis of these characteristics. At times there were data 

missing from the preliminary analysis: for instance, levels 

were not weighed if there was too great an accumulation of 

concretions ("laja") on them. In these cases, the particular 
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specimen number, its volume and all its contents were 

deleted from the calculations. The measure was then 

calculated from those specimen numbers that remained. All 

data were coded in a Lotus 1-2-3, release 2, file (Lotus 

Development Corporation, Cambridge, Massachusetts), with the 

defined refuse macros as cases and the various measures and 

qualitative descriptions as variables. The Statsoft Stats+ 

package (Statsoft, Tulsa, Oklahoma) was used for statistical 

manipulations. 

Using these data, a number of hypotheses concerning the 

characteristics of different refuse types and their 

formation processes were examined. In contrast with 

ethnoarchaeological research, which follows material "from 

the activity out," the archaeologist can only look at the 

resultant deposit and infer back to the waste streams and 

the activities and areas from which it emanated (cf. Skibo, 

Schiffer and Kowalski 1990). Measures derived from the 

artifact analysis can be used to describe and quantify 

characteristics of the deposit which provide evidence 

concerning the nature of their waste streams. For example, 

by dividing the weight of the ceramics by the ceramic count, 

an average for sherd weight can be obtained to compare 

contexts according to the general size of sherds within 

them. Sherd size will inform on aspects of the formation 

processes of that deposit (see Chapter 1). 
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However, before such measures can be used to 

characterize and compare deposits, the measures must be 

examined critically. In other words, they must be tested to 

determine what aspect of artifact variation is truly being 

measured. These measures can only be used to describe 

characteristics of the deposits as a whole, such as average 

sherd size or ceramic density. Thus, a certain amount of 

variation will be subsumed under one measure. The importance 

of such variation will be explored in Chapter 6. 

The testing of the measures derived from the ceramic 

analysis will follow a method that has been called 

Exploratory Data Analysis (EDA) (Clark 1982; Shennan 1988). 

The EDA method examines patterns in the data, relying most 

heavily on visual display. Shennan (1988) has summarized 

this method simply as 

data = rough + smooth 

In other words, the researcher attempts to find patterns and 

explore those areas where aspects of the data show 

variation: both are equally important. This method is a good 

approach for exploring patterns in the data, in order to 

develop further methods that can be used in statistical 

manipulation. 

For my own research, I will use the aspect of the EDA 

method that emphasizes the use of visual display as a means 

of discerning the distributions of data. It should be 
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possible to examine where particular measures point out 

significant aspects of the formation processes of the 

deposit. For example, in many cases the quantity of ceramics 

by weight may increase with the quantity by count, so that 

either measure may be useful to show ceramic quantity in a 

deposit. However, situations may be distinguished where the 

two do not correspond, as where there is a high count and a 

low weight, or vice versa. such situations would point out 

significant characteristics of the deposit: where there are 

many tiny sherds or where there are exceptionally large 

sherds, respectively. Using this method, it could be 

determined whether in a particular situation one measure of 

quantity was more consistent, or if either could be used. 

Thus, the EDA method provides a good technique for testing 

the usefulness of different measures that can be used for 

distinguishing the formation processes of different 

deposits. 

Measures for distinguishing aspects of formation 

processes can be tested first by looking for correlations 

between different variables that describe the data. For 

example, the mean sherd size measure, weight divided by 

count, may be related to ceramic density. Obviously, this 

does not mean that density has a causal effect on sherd 

size. Rather, if the two variables are closely correlated 

either measure could be used alone to describe the deposit. 
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This would be the case if high-density deposits always had 

large sherds and low-density ones always had small, eroded 

sherds. If they are not closely correlated, then the two may 

vary independently, and both measures would be useful 

together to distinguish deposits in a more complex manner. 

Alternatively, the two variables sometimes may be related, 

but there may be a number of contexts that do not fit; the 

reasons why they do not fit must then be determined. 

First the data are arranged in a scatterplot, in order 

to determine the form of the data (correlated, dispersed at 

one or the other end, or lacking in relationship) and to 

recognize residuals or outliers. In the first examination of 

these data it was determined that a low sample size often 

had an extremely distorting effect. Thus, those contexts 

with a typed ceramic sample size of less than twenty were 

eliminated. This was particularly helpful in eliminating 

sample size effects from the mean typed sherd weight measure 

(see below), making a more accurate calculation of sherd 

size for comparison. The regression line will then be 

determined from the remaining data, if the scatterplot 

warrants it. Shennan (1988) has noted that residuals on the 

scatterplot, where the regression line does not fit, "may be 

more interesting archaeologically than the regression 

itself, but it requires the regression analysis for the 

interest to emerge." In other words, determining the 
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tendency of the majority of the data will make exceptional 

contexts more recognizable as cases that must be explained. 

The coefficient of determination (r2) also will be 

calculated if possible. The coefficient of determination (or 

coefficient of variance) is the square of the Pearson 

product-moment correlation coefficient (r), and is the 

proportion of the variance of one measure that can be 

accounted for by the other. In this manner measures that are 

strongly related can be discerned, to determine if they are 

equivalent or covarying. However, unless the data are 

normally distributed, tests of significance are not valid 

and will not be used. Ranked data will be compared using 

Spearman's rank order coefficient (R). 

Several measures derived from the ceramic analysis 

provide the basis for this study. These measures are 

presented in Table 5.1, and include ceramic density by 

weight (WTDENS), ceramic density by count (CTDENS), mean 

sherd size (TTLSIZE), and mean typed sherd size (ANALSIZE). 

Daub weight per cubic meter (DBDENS) and obsidian density 

(OBSDENS) are also included. A comparison of mean and median 

for all these measures shows that none of the data are 

normally distributed; in most cases the median is smaller 

than the mean and there is a very high standard deviation. 
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Table 5.1 
Measures for ceramic Analysis 

MEASURE !! MEAN SD MEDIAN 

WTDENS 39 18.4 21.0 13.8 

DBDENS 36 3.6 8.4 1.1 

ANALSIZE 39 18.8 14.4 14.0 

TTLSIZE 39 9.6 5.3 8.2 

CTDENS 39 1691. 7 1236.3 1354.0 

OBSDENS 38 48.2 38.0 36.0 

N = number of macros for which this measure was calculated 
WTDENS = weight of all ceramics per cubic meter, in 
kilograms 
DBDENS = weight of daub per cubic meter, in kilograms 
ANALSIZE = measure of mean typed sherd weight (rims, 
decorated pottery, figurines, ceramic artifacts): weight 
divided by count 
TTLSIZE = measure of mean sherd weight for all ceramics: 
weight divided by count 
CTDENS = count of all ceramics per cubic meter 
OBSDENS = number of obsidian fragments per cubic meter 
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ceramic Density 

A fundamental way of distinguishing different 

archaeological collections is simply by noting the amount of 

material found. Ceramic density may, in combination with 

sediment analysis, indicate rate of artifact deposition 

(Schiffer 1983; Hall 1987). An extremely dense deposit is 

one where little sediment of noncultural origin has been 

allowed to develop or mix in. If there has been little 

trampling or other disturbance, the sherds should remain 

fairly large and unbroken and there may be whole vessels. 

This is likely to denote a relatively short waste stream. 

However, the rate of accumulation of the natural sediments 

must also be considered, for example where water-borne 

sediments are deposited very rapidly. In addition, the 

quantity of artifacts is always a function of the size of 

the excavated context. Determining the density of material, 

or number of artifacts per unit of excavated matrix, 

provides a means of normalizing artifact quantity and 

allowing for meaningful comparisons between contexts. 

For comparative purposes the ceramic density was 

normalized by determining the quantity of ceramics per cubic 

meter. The ceramics included all typed rim and body sherds, 

untyped body sherds, figurines, and ceramic artifacts such 

as whistle parts and spindle whorls. While all but the 

sparsest contexts contained material other than ceramics, 
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ceramics make up by far the greatest proportion of 

artifacts. In addition, small, delicate material such as 

bone or obsidian, as well as heavy items such as ground 

stone, may have been deposited differently from the majority 

of the ceramics. The assemblage of ceramics in anyone 

deposit may, in fact, derive from a variety of sources; 

however, for the purposes of investigating characteristics 

of deposits as a whole, ceramics provide a consistent basis 

for comparison. 

A primary issue was the choice of a particular measure 

of ceramic density. While virtually all archaeological 

projects count numbers of ceramics, not all utilize ceramic 

weights. However, the director of the PALM project, Barbara 

L. Stark, made ceramic weights an important aspect of 

analysis. All pottery was initially sorted into two 

categories: material that could be typed (rims and those 

with traces of paint or incising, plus figurine and ceramic 

artifacts) and undecorated body sherds that could not be 

typed. The untyped pottery was weighed and counted for each 

specimen number but not categorized by ceramic type or form. 

The others were weighed for each specimen number and counted 

during the analysis. The typed and untyped weights and 

counts could then be combined into total weight and count of 

ceramics for each macro. This figure then divided by the 

volume of the macro to derive a density measure of both 
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weight/m3 and count/m3 of ceramics. The two density figures 

can then be compared. 

My initial hypothesis was that ceramic weight should 

provide a much more sensitive indicator of rate of 

deposition than the ceramic count. The ceramic count may in 

fact be sensitive to two separate processes. First, a large 

ceramic count should characterize deposits with more broken 

up sherds, such as a plow zone. Second, certain secondary 

refuse loci should contain a high artifact count as well. 

Refuse dumps used intensively over a long period of time, or 

pits filled in quickly with a large quantity of trash, 

should contain large amounts of material. The two processes, 

breaking of material into many small pieces versus 

deposition of large numbers of artifacts, will then work 

against each other in the ceramic count. Secondary refuse 

dumps and plowed contexts will be characterized by high 

counts and most other deposits by lower counts. Ceramic 

weight should measure the quantity of material in the 

assemblage more consistently for comparative purposes. Plow 

zone contexts will not necessarily be characterized by the 

highest density by weight unless the material within them 

derived from dense deposits or a large quantity of material 

was moved there through sheetwash, erosion, or other 

depositional processes. Where the individual sherds are 

predominantly large, a particular number of sherds will 
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weigh more than the same number of small sherds. However, 

ceramic weight will also be affected by the types of 

ceramics in the assemblage. Fragments of large, thick 

vessels, such as jars, will tend to weigh more and break 

into larger pieces than will delicate wares. Thus, ceramic 

type, thickness, and other aspects of physical construction 

such as the material of which it is made, will affect sherd 

size and weight. All these factors must be considered and 

examined critically before their meaning can be assessed. 

I first derived a scatterplot comparing the two 

variables of ceramic density by weight and by count for all 

cases (Figure 5.1). I hypothesized that because of the 

differences in the way count and weight densities 

characterize deposits, the scatterplot should take one of 

two possible shapes. It should either describe a U shape, 

with plow zone and midden at the upper ends, and fill 

contexts in the center at the bottom; or, as seemed more 

likely, it should show a complete lack of correlation, due 

to the variety of factors that might affect both measures in 

any context. However, when the two measures were compared, 

there appeared a moderately low correlation between 

increasing weight and increasing count per volume (r2 = 

0.49), with considerable variation. 



6000~------------------------~ 

('t) 5000 

~ 
E 4000 
::J 
a 
u 

E' 
~ 'en c 
Q) 
'0 
u 
'E 
~ 
Q) 

U 

3000 

2000 

1000 

O'!----r----.-----,r--- I_~_"~c=c~- .-t ---I 
o 20 40 60 UOI 00 120 

Ceramic density by weight: l<u/m3 

168 

Figure 5.1 scatterplot of density by COUllt ((!rllJ)l~NS) and by 
weight (WTDENS) for individual exc<lvutud Ullllt~nxtfl (macros) 
from mounds 1055 and 1056. r2 ::::: 0.49. NUI\IIJIH't1 po:l.nt to 
particular macros discussed in text. 
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One possible source for the variation could be that 

plow zones may have a distinctive relationship between count 

and weight. Plow zones are characterized by a mixed 

collection of tiny eroded sherds, creating a relatively high 

count compared with ceramic weight. When the plow zone 

contexts are eliminated (Figure 5.2), a more moderate slope 

remains, with somewhat less dispersion. The correlation 

becomes stronger as well (r2 = 0.72), although the 

correlation is weighted at the lower end and dispersed at 

the upper end. 

However, there does appear to be some tendency for 

contexts with a higher ceramic count to be characterized by 

a greater ceramic weight. For the sub-plow zone contexts, 

however, there is still a lot of variation in the 

relationship between count and weight density. In the 

scatterplot a few contexts that are distinctive become 

apparent, especially four with a high count relative to 

weight. The scatterplot may point out contexts with ceramics 

that are much larger or smaller than would be expected, or 

where there is a predominance of very heavy utilitarian 

wares or very thin, delicate, fine wares. Where sherds are 

unusually large, the weight would then be relatively high 

compared with the count, even where the count is already 

quite high. 
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The scatterplot between count and weight density also 

provides an effective means of distinguishing some contexts 

that are related. superimposed stratigraphic layers that 

show little difference in the sedimentary matrix may 

actually have quite different assemblage characteristics. 

For example, stratum E (macro 7), a thin layer 

stratigraphically above the middle classic midden stratum F 

(macro 8), had the same matrix as stratum F; the matrix in 

stratum E showed less burning than stratum F but otherwise 

appeared to be the same sediment from the same midden (i.e., 

secondary refuse). However, by comparing weight and count 

density, it becomes evident that the ceramic assemblage in 

stratum E has a distinctively high count relative to weight, 

whereas for stratum F the count is more or less in line with 

the value predicted by the weight. Thus, stratum E, which 

was not particularly distinctive in excavation, is 

characterized by a high density of ceramics similar to the 

secondary refuse dump below it, but with smaller sherds. 

Lying on top of the trash dump, these sherds may have been 

trampled after the dump was no longer in use, reducing sherd 

size, while the trash below remained relatively untouched. 

The plow zone (stratum A: macro 1) and stratum B (macro 

2) directly below it from the same stratigraphic trench can 

also be distinguished by the original scatterplot (Figure 

5.1). While both have a fairly similar density by weight, 
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stratum B is characterized by an unusually high count. The 

plow zone, macro 1, has a low count in relation to weight 

compared with the other plow zones, and appears to be more 

similar to the sub-plow zone contexts. stratum B (macro 2) 

resembles a plow zone, or very disturbed, context. The 

predicted density by count from the regression for stratum B 

is 1721/m3 , while the actual count was 3494/m3 • Thus, 

stratum B is very distinctive, and appears to contain a high 

volume of unusually small sherds. This suggests that it was 

characterized by a large quantity of very small sherds, or 

perhaps by mainly thin, fine wares, or both. 

The ceramic inventory can be examined in order to 

determine if the high count in stratum B is due to abundant 

small sherds or to a greater quantity of finewares. By far 

the greatest proportion by weight of ceramics at mound 1055 

consisted of several types: Patarata Coarse, Red-Orange 

variety (PARO, type 16a), Acula Red-orange, Monochrome 

variety (ACMO, type 17a), Coarse Plain (PL, type 42a), and 

Coarse Orange Paint on Buff (ORBU, type 8a), plus a few of 

their variants. A comparison of the percentages of ACMO, a 

fine-medium ware, with these coarse wares shows that there 

is no real difference in the proportion of ACMO in the plow 

zone stratum A versus stratum B; in fact stratum B has a 

somewhat higher proportion of coarse heavy wares (Table 

5.2). The proportion of ceramic artifacts and figurines, 
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Table 5.2 
Proportion of Selected Pottery Types from Selected contexts 

MACRO: 1 2 8 21 22 23 28 

ORBU Sa 0.7% 2.7% 9.8% 0.8% 1. 7% 12.0% 9.9% 

PARO 16a 7.3% 18.3% 10.9% 18.9% 13.4% 13.5% 15.3% 

PARO 16b 0.5% 3.6% 0.2% 1. 7% 1.5% 4.5% 

ACMO 17a 26.2% 30.1% 9.2% 31.1% 26.2% 15.4% 13.4% 

Plain 42a 17.3% 8.1% 7.8% 12.2% 12.2% 7.5% 15.8% 

Plain 42m 13.0% 

Ceramic 
Artifacts 0.7% 

Explanation of Table 
Macros: 

3.6% 

0.7% 

1.2% 4.1% 0.6% 4.1% 2.5% 

0.9% 0.7% 1. 7% 1.2% 1.0% 

1 = stratum A, plow zone of west-central mounds lope trench 
2 = stratum B, west-central moundslope trench 
8 = stratum F, Middle Classic midden, west-central 
mounds lope trench 
21 = plow zone, shallow central mound trench 
22 = feature 9, daub and artifacts, possible house remains, 
shallow central mound trench 
23 = stratum Z, shallow central mound trench 
28 = feature 7, trash-filled pit, unit 52N47E, western 
central mound area 

ORBU 8a = Orange paint on buff, coarse paste, orange rim 
band only 
PARO 16a = Patarata coarse, red-orange variety, without 
decoration 
PARO 16b = Patarata coarse, red-orange variety, pattern 
burnish 
ACMO 17a = Acula red-orange, monochrome variety, fine-medium 
paste, without decoration 
Plain 42a = Plain, coarse paste, no decoration 
Plain 42m = Plain, medium-fine paste, no decoration 
Ceramic Artifacts = figurines, spindle whorls, and other 
non-sherd ceramic artifacts 
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which are often heavy, is similar as well. There is no major 

difference in the ceramic assemblage of the two contexts 

that would affect the relationship between their count and 

weight densities. Rather, there appears to be a real 

difference in the mean sherd weight, with unusually small 

sherds in stratum B. This suggests that the waste stream of 

stratum B may have comprised trampled, highly disturbed, or 

frequently redeposited material. 

Characteristics of artifacts may also denote their 

horizontal dispersion. Horizontal differences in artifact 

characteristics among archaeological contexts in either the 

plow or sub-plow zones may be due to a variety of causes, 

including refuse size and weight, discard practices, 

potential for reuse or hazard, and specialized economic 

activities around the household (Arnold III 1990; McKellar 

1983; Hayden and Cannon 1982; Rick 1976). Maintenance 

processes may reduce, sort, and move sherds. Tumbling from 

slopewash and downslope erosion, plowing, trampling, 

frequent moving of refuse for fill, differences in sherd 

thickness, paste, and hardness, and numerous other factors, 

may also contribute to horizontal variation in ceramics. 

Horizontal differentiation can be seen to some extent in the 

plow zone contexts. The scatterplot of count and weight 

densities for plow zone contexts (Figure 5.3) exhibits a 

moderate correlation (r2 = 0.59) with a much steeper slope 
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than the sub-plow zone macros. Most cases lie close to the 

regression line, suggesting that densities may sometimes 

differ, but artifact size is not particularly variable in 

the plow zone. However, the upper end is more dispersed. 

stratum A, the plow zone for the mounds lope trench (macro 

1), is particularly distinctive. This context presumably 

contained larger or heavier sherds than would be expected 

for a disturbed context, as it lies far below the regression 

line. 

Differences in the proportions of particular ceramic 

types of varying thicknesses and weights may also affect the 

mean weight of sherds from a context, and, thus, the ceramic 

density by weight. It is necessary to determine if 

proportions of certain pottery types will have a significant 

effect on the interpretation of differences in ceramic 

density by weight. One way to do this is to eliminate one 

major ceramic type that varies in proportion in different 

contexts. If the elimination of this type does not 

significantly alter the relative difference in density, then 

ceramic density by weight should be a sufficiently robust 

measure to use under most circumstances. 

For most mound 1055 contexts, the typed ceramics were 

weighed by individual types (see Chapter 6). This made it 

simple to eliminate one type from the weight and recalculate 

the density for comparison (Table 5.3). since one class of 



Table 5.3 
Ceramic Density and Mean Sherd Weight by Macro 

for all ceramics, all typed ceramics, and 
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for typed ceramics minus weight of selected pottery types 

* TYPED WTDENS WTDENS SIZE SIZE 
MACRO * WTDENS WTDENS -16a -17a SIZE -16a -17a 
-----* ----------------------------------------------

* 
1 * 
2 * 
5 * 
6 * 
7 * 
8 * 

21 * 
22 * 
23 * 
46 * 
27 * 
28 * 
29 * 
30 * 
47 * 
12 * 
13 * 
14 * 
48 * 
15 * 
16 * 
17 * 
49 * 
18 * 
19 * 
20 * 

16.7 
21.5 
18.5 
32.7 
49.5 
31.3 
13.8 
58.9 
25.5 
17.8 
49.8 

114.5 
29.7 
10.8 
14.6 
16.8 
22.2 
5.7 
6.3 
6.0 

17.5 
1.2 
2.8 
5.5 
7.1 
3.0 

2.5 
4.3 
0.0 

13.8 
19.8 

0.0 
2.9 

29.1 
6.8 
3.3 

15.5 
70.9 
10.8 

0.0 
0.0 
5.3 
7.6 
2.2 
1.0 
1.2 
5.6 
0.3 
0.5 
3.7 
1.5 
0.5 

2.1 
3.0 
0.0 

12.4 
17.4 
0.0 
2.2 

24.2 
5.2 
2.2 

12.0 
58.7 
8.5 
0.0 
0.0 
3.8 
6.7 
1.9 
0.8 
0.7 
4.0 
0.2 
0.4 
3.5 
1.1 
0.4 

WTDENS = ceramic density by weight 

2.2 
3.8 
0.0 

13.0 
15.3 
0.0 
2.5 

24.1 
6.5 
3.0 

14.9 
68.2 
10.1 
0.0 
0.0 
5.1 
7.4 
2.2 
0.9 
1.0 
5.3 
0.3 
0.4 
3.7 
1.3 
0.5 

4.8 
9.8 
0.0 

29.7 
25.9 
0.0 
8.3 

44.3 
27.5 
11. 0 
36.7 
62.9 
27.7 
0.0 
0.0 

19.3 
27.5 
16.7 
5.4 
8.2 

33.7 
16.8 
4.6 

61.8 
9.6 
9.1 

4.3 
7.9 
0.0 

29.2 
24.8 
0.0 
7.2 

40.3 
23.2 
9.3 

32.0 
58.0 
25.6 

0.0 
0.0 

16.2 
25.9 
14.9 
5.2 
6.3 

31.9 
15.2 
4.1 

69.5 
8.6 
7.0 

5.2 
11. 0 

0.0 
32.1 
30.6 
0.0 
9.1 

43.1 
28.9 
11. 6 
40.6 
67.6 
27.8 
0.0 
0.0 

20.5 
29.6 
17.3 
5.7 
9.3 

36.4 
16.8 
5.1 

61.8 
10.9 
10.2 

TYPED WTDENS = ceramic density for typed ceramics only 
SIZE = mean sherd weight (ANALSIZE) 
-16a WTDENS = ceramic density by weight calculated without 
the weight of Patarata Coarse, Red-Orange Var. (type 16a) 
-17a SIZE = mean sherd weight calculated without the weight 
of Acula Red-Orange, Monochrome Var. (type 17a) 
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typed pottery was being eliminated, the ceramic density was 

recalculated only for the remaining typed ceramics. The 

order from largest to smallest differs somewhat between the 

total and typed ceramic density, because of differences in 

the proportion of typed sherds in any particular context, as 

well as the sample size; however, the rankings are still 

quite similar (Table 5.4; R = 0.91). 

Two major ceramic types were chosen for Table 5.4: 1) 

Patarata Coarse, Red-orange Var. (PARa: type 16a), the most 

common Classic period utilitarian ware, used for many forms 

of jars and basins, and found in virtually all excavations; 

and 2) Acula Red-orange, Monochrome Var. (ACMO: type 17a), a 

ubiquitous medium to fine ware, commonly used for bowls and 

shallow basins. These were two of the most common types 

found in the La Mixtequilla excavations and survey. The 

weight for each sherd type was eliminated and the density 

recalculated (Table 5.3). As can be seen (Table 5.4), the 

deletion of either PARa or ACMO does not significantly alter 

the ranking from largest to smallest in comparison with the 

analyzed sherd density (for PARa: R = 0.998; for ACMO: R = 

0.999). Density does appear to be a fairly robust measure of 

artifact quantity for comparative purposes in spite of the 

vagaries of normal ceramic assemblage differences. 

Obviously, truly exceptional deposits, such as the figurine 
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Table 5.4 
Macros Ranlted from small to Large by Mean Weight 

for all ceramics, all typed ceramics, and 
for typed ceramics minus weight of selected pottery types 

TYPED -16a -17a -16a -17a 
RANK WTDENS WTDENS WTDENS WTDENS SIZE SIZE SIZE 

macro macro macro macro macro macro macro 

23 17 5 5 5 5 5 5 
22 49 17 17 17 49 49 49 
21 20 49 20 49 1 1 1 
20 18 20 49 20 48 48 48 
19 14 48 15 48 15 15 21 
18 15 15 48 15 21 20 15 
17 48 19 19 19 20 21 20 
16 19 14 14 14 19 2 19 
15 21 1 1 1 2 19 2 
14 1 21 21 21 46 46 46 
13 12 46 46 46 14 14 17 
12 16 18 2 18 17 17 14 
11 46 2 18 2 12 12 12 
10 5 12 12 12 7 23 29 

9 2 16 16 16 13 7 23 
8 13 23 23 23 23 29 13 
7 23 13 13 13 29 13 7 
6 29 29 29 29 6 6 6 
5 6 6 27 6 16 16 16 
4 7 27 6 27 27 27 27 
3 27 7 7 7 22 22 22 
2 22 22 22 22 18 28 18 
1 28 28 28 28 28 18 28 



dump excavated at La Mixtequilla mound 1126 (Yarborough 

n.d.a) could not be included in such analyses. 
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Sherd density provides a more sensitive measure for 

characterizing deposits than does a simple contrast between 

fill (few, small sherds) and midden (many, large sherds). In 

many cases ceramic count can be a moderately accurate 

predictor of ceramic weight. In particular, where sherd size 

is small and/or even in size, sherd count and weight should 

correlate well. Plow zones and highly disturbed contexts 

must be considered apart from other contexts, however, as 

they have a very different relationship between sherd number 

and weight. 

In cases of small, even sherd size, either count or 

weight should provide a consistent measure of ceramic 

quantity for comparative purposes. However, the two really 

distinguish different aspects of variation in the deposit 

and to a great extent are influenced by sherd size. The two 

should really be considered as distinct measures. Because 

ceramic count is influenced both by the number of sherds and 

degree to which they have been broken (sherd size), ceramic 

weight provides a more consistent density measure for the 

quantity of ceramics in a deposit. In addition, the 

comparison of the sherd count and weight is also an 

effective means of distinguishing some contexts with unusual 

characteristics. One of the most important aspects of 



artifact variation that is distinguished by this means is 

sherd size. 

Measures of Relative Sherd Size 
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Sherd size variation among archaeological contexts is 

the result of the processes of size reduction and size 

sorting (Schiffer 1983). Sherd thickness, paste, and 

hardness will all affect sherd size, although they should 

not entirely obscure the effects of disturbance, erosion, 

and trampling. Maintenance activities and differential 

secondary refuse deposition, as well as erosion and other 

natural processes, will all serve to sort discarded articles 

by size and/or kind. Thus, while ceramic density may 

indicate rapidity of deposition, density in combination with 

sherd size can denote a variety of ways in which sherds may 

have been moved. 

In order to determine the relationship between general 

sherd size and ceramic density, these two variables were 

compared for all cases. I hypothesized that in most cases 

sherd size in non-plow zone contexts should vary positively 

with density, as measured by either count or weight. First, 

large sherds would weigh more and increase overall sherd 

density by weight in a context. Second, most dense secondary 

refuse contexts should be characterized by larger sherds, as 

the refuse (singly or as a unit) would have been moved fewer 

times. Thus, the relationship between sherd size and ceramic 



weight ought to be fairly strong in most dense secondary 

refuse deposits. 
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A general measure of sherd size was obtained by 

dividing the total ceramic weight from the context by the 

total ceramic count (Solheim 1960). It is obvious that this 

derives a mean sherd weight measure, which therefore may be 

affected by the presence of outsized pieces in the 

assemblage, particularly where the sample size is small. For 

this reason deleting the low sample size contexts was 

particularly useful. There were, however, no actual whole 

vessels found in the excavations at mounds 1055 and 1056 and 

very few partial (i.e., 1/3-1/2 complete) or partly 

reconstructible ones. Differences in ceramic types may also 

affect this measure (cf. Bradley and Fulford 1980), 

especially, again, where the sample size is small. However, 

for general purposes the average sherd weight (weight/count, 

or TTLSIZE) should give a relative indication of sherd size, 

which could then be compared among contexts. TTLSIZE was 

used because I believed that it would give a picture of the 

ceramic assemblage as a whole. 

The mean sherd weight measure was compared with the 

density by count and by weight measure for all cases. 

However, no correlation was found between mean typed sherd 

size and the density by count (r2 = 0.03). comparison of 

mean sherd weight with ceramic density by weight derived a 
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moderate correlation (Figure 5.4; r2 = 0.55). An examination 

of Figure 5.4 shows that there is a general trend towards 

increased sherd size (i.e., weight) with greater density 

among a large portion of the cases, including feature 9 

(macro 22). However, there is a large amount of dispersion, 

particularly at the upper end, which sways the regression 

line. Thus, it is not possible to confidently isolate 

residuals, or contexts which are truly distinctive, using 

the mean sherd size measure with these data. 

It is, therefore, questionable whether total mean sherd 

weight is a useful measure for assessing and comparing 

relative sherd size. Deposits can be compared on a continuum 

of larger or smaller ceramics, but there is no unambiguous 

criterion by which to assert that a particular value is 

larger or smaller than might be expected. One difficulty 

with the TTLSIZE measure may lie in the proportion and size 

of the typed ceramics. The typed ceramics are virtually all 

larger than the nondiagnostic sherds, as measured by 

weight/count (Figure 5.5). The weight and count of typed and 

untyped ceramics can be separated and the average ceramic 

weight determined for both for each context. When these are 

compared with the total mean sherd weight, it can be seen 

that the difference in size (weight) between typed and 

untyped ceramics increases with greater overall sherd weight 

(TTLSIZE). In other words, in contexts with larger sherds 
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(however measured), the typed ceramics are much larger than 

the untyped. Where the sherds are small, there is little or 

no difference between them. The untyped sherds also show 

much less size variation among contexts. 

Thus, in contexts where sherds are generally small, the 

total sherd size (TTLSIZE) measure does appear to be a 

fairly accurate reflection of sherd size variation in a 

context. However, with large ceramics, TTLSIZE may give a 

deflated assessment of sherd size. One context, the feature 

7 trash-filled pit in unit 52N47E in zone 1 (macro 28), also 

appears distinctive, with an unusually great difference 

between typed and untyped size and unusually small, 

nondiagnostic sherds. Thus, the mean typed sherd weight 

(ANALSIZE) alone may provide a more consistent measure of 

sherd size. When the ANALSIZE is compared with density by 

weight, a stronger correlation can be discerned (Figure 5.6: 

r2 = 0.69). There are fewer apparent residuals, and denser 

contexts are usually characterized by larger typed ceramics. 

As would be expected, density by count shows no correlation 

with typed sherd size (r2 = 0.09). When the plow zones are 

eliminated, there is a slightly stronger correlation between 

density of ceramics by weight and ANALSIZE (Figure 5.7: r2 = 

.75; for density by count, r2 = 0.31). However, there is 

still dispersion at the lower end. Again, the highly 

disturbed contexts, such as the plow zone, show a rather 
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Figure 5.7 Density by weight compared with mean typed sherd 
size for sub-plow zone contexts only. r2 = 0.75. 
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different relationship (Figure 5.8), with no correlation (r2 

= 0.05 for density by weight; r2 = 0.03 for density by 

count). The correlation of density by weight (WTDENS) with 

sherd size (ANALSIZE) appears to be fairly consistent. 

However, there is enough variation to suggest that the two 

measures ought to be considered separately. In other words, 

the relationship between size and density is extremely 

variable. In particular, there is much more variation in the 

lower average weight contexts (including the plow zones). 

Some deposits, such as stratum B in the stratigraphic trench 

on the west-central mounds lope (macro 2), have extremely 

high sherd densities and yet are marked by relatively small 

sherds. This may suggest that such high density/small sherd 

contexts derive from dense deposits that have been moved or 

otherwise heavily disturbed. While some deeper sediments 

with few artifacts might derive from relatively clean 

sediment from the early occupation of the area, later 

deposits like stratum B might derive from dense trash 

deposits eroded or moved for use as mound fill with material 

from prior occupation (see Chapter 6). 

Comparison of mean typed sherd weight with ceramic 

density by weight also allows certain contexts to be 

distinguished. For example, in the stratigraphic trench, the 

sherds in stratum E (macro 7) are smaller than would be 

expected for the high density of this context, as was 
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previously described, whereas stratum F (macro 8), the dense 

Late Middle Classic secondary refuse deposit that directly 

underlies it, is closer to the regression line (Figure 5.7). 

Again, this suggests that stratum E is a relatively high 

density context with unusually small sherds, perhaps due to 

trampling and/or erosion and downslope movement of artifacts 

on top of the exposed secondary refuse midden. Above these 

two Late Middle Classic strata, there is a break in 

stratigraphy in the unit, superseded by a stratum of a 

slightly later date, according to the ceramic analysis. 

Thus, it is quite likely that the upper stratum (E) was 

exposed and eroded for a period of time and that it 

incorporated slopewash from the central mound area. 

Dramatic variation in the relationship between ceramic 

density and ceramic size can denote the operation of 

distinct formation processes. However, in most cases, the 

size of the ceramics can be predicted, within a range, from 

the ceramic density: most high density (by weight) contexts 

below the plow zone do have larger ceramics. Formation 

processes that reduce sherd size or sort by size are often 

the same factors that disperse artifacts, resulting in low 

density deposits. These include slopewash, movement of 

material for fill, and household maintenance such as 

sweeping. There appears to be much more variation in the 

plow zone, but these disturbed contexts are generally 



192 

characterized by small sherds relative to density. The 

incipient development of a topsoil layer indicates a period 

of erosion and/or nondeposition. The variation in density in 

the plow zone in different units is, therefore, due to 

characteristics of the original deposit from which they 

derived, which have then undergone damage through plowing, 

erosion, and crushing which have reduced sherd size. 

Although sherd size and ceramic density frequently covary, 

the two variables in fact frequently result from independent 

processes. 

In situations where ceramic weight data are lacking (as 

at Matacapan; see Chapter 7), other measures of sherd size 

will have to be devised as a sUbstitute for weight/count. 

One approximation used by Schiffer (1989) for Broken K 

ceramics was the ratio of indeterminate decorated to 

identified decorated sherds, on the assumption that 

indeterminate sherds are generally small fragments. Such 

measures are specific to the particular type of ceramic 

analysis. For the mound 1055 data (and for Matacapan as 

well) the closest approximation would be the ratio of typed 

to nondiagnostic (untyped) ceramics. As noted above, typed 

ceramics are generally larger than untyped. This would allow 

a rough measure for comparison. 

Unfortunately, it was not possible to find a sherd size 

measure employing only count and not weight densities using 
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the La Mixtequilla data. A weak correlation was found 

between the typed ceramic size and the ratio of typed to 

untyped ceramic count (r2 = 0.28). The proportion 

(percentage) of typed ceramics by count shows no covariation 

with mean typed sherd size (r2 = 0.14). When ANALSIZE is 

compared with the ratio of typed to untyped ceramics by 

weight, and to the percentage of typed ceramics by weight, 

there is a strong correlation (r2 = 0.86 and 0.81, 

respectively). These measures could be used as a sUbstitute 

measure for sherd size, although there is no reason why 

either would be more useful than mean sherd weight. In any 

case, it would be unlikely that any ceramic analysis would 

include weighing but not counting of sherds. Thus, it 

appears from the La Mixtequilla data that without the 

ceramic weight there is no effective substitute for 

quantifying sherd size that can be used with the Matacapan 

data. At least from the La Mixtequilla data, it was not 

possible to find a useful equivalent to mean sherd size 

apart from simple description of sherd size that could be 

tested and used on the Matacapan data. Measuring sherds to 

determine size is even less common in projects than weighing 

them, of course, and would be impractical to do for all 

sherds from a Mesoamerican site in any case. The weighing of 

ceramics is required to provide workable measures of mean 

sherd size. 
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variation in Sherd size 

It is apparent from Figure 5.5 (above) that the 

difference between typed and untyped ceramic size is also 

quite variable among different contexts. This difference 

suggests that some variation in sherd size exists within 

contexts, and that some simple analytical measures should be 

able to describe that variation. Where the typed ceramics 

are much larger than the untyped, there is a greater range 

of sherd sizes. While variation in sherd sizes can be 

examined, it requires more detailed data (see Chapter 6). 

However, a simple measure may provide an approximation of 

sherd variation that can point out situations that need to 

be examined in more detail. 

Table 5.5 documents the range of differences between 

typed and untyped sherd size measures for all mound 1055 and 

1056 contexts, in grams per sherd. The values for the 

difference between typed and untyped sherds appear to 

separate into four distinct levels. The feature 7 trash

filled pit in unit 52N47E of zone 1 (macro 28) again appears 

to be distinctive, with an extremely large difference 

between mean typed and untyped sherd weight. stratum F in 

the stratigraphic trench (macro 8), the daub feature 9 in 

the shallow trench in zone 1 (macro 22), the upper portion 

of unit 52N47E in zone 1 (macro 27) and the middle stratum 

of unit 85N46E (macro 16) on the northern moundslope range 



Table 5.5 
Typed minus Untyped Mean Sherd Size, 

in grams per sherd 

* TYPED -
MACRO: * UNTYPED 

* 2 * 4.2 
3 * 13.5 
4 * 1.2 
5 * 8.7 
6 * 17.4 
7 * 16.1 
8 * 26.4 

12 * 9.4 
13 * 14.0 
14 * 8.5 
15 * 3.2 
16 * 23.7 
19 * 3.8 
20 * 1.0 
22 * 26.3 
23 * 14.2 
24 * 7.2 
27 * 25.4 
28 * 52.6 
29 * 16.5 
30 * 19.0 
31 * 4.5 
43 * 4.0 
44 * 12.8 
46 * 3.8 
47 * 3.0 
48 * 0.5 
49 * 0.5 
50 * 0.9 
51 * 1.6 
55 * 2.1 

1 * 0.8 
21 * 3.2 
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from 26.4 to 23.7 grams per sherd in difference. A third 

tier falls between 19 and 12.8 grams per sherd, while in the 

largest proportion of contexts the two measures fall closer 

together, between 9.4 and 0.5 grams per sherd. Thus, strata 

E and F (macros 7 and 8) can again be distinguished, with 

the macro 8 assemblage being characterized by a greater 

difference in sherd size than macro 7. Macro 16 has a much 

greater sherd size difference than the stratum above it 

(macro 15), while macro 22 (feature 9) is characterized by 

greater variation than the material immediately surrounding 

this feature (macro 23). In addition, most plow zone 

contexts are distinguished by a relatively even sherd size 

(difference of 3.8 to 0.5). 

The difference between typed and untyped sherds does 

vary positively with typed sherd size (Figure 5.9) for most 

cases (r2 = 0.96). This difference in sherd weights was 

indicated previously in Figure 5.5: where there are larger 

sherds, there is a greater difference between the typed and 

untyped mean weight, with untyped always smaller. This would 

be expected if untyped sherd size tended to be fairly 

constant. But in many cases the untyped or nondiagnostic 

mean sherd weight increases with greater mean typed sherd 

size, although the slope for untyped size is much less 

steep. In addition, the trash-filled pit feature 7 in unit 

52N47E of zone 1 (macro 28), characterized by a high 
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sherd weight (ANALSIZE), for all contexts. r2 = 0.96. 
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proportion of large coarseware olla and basin sherds, 

appears to contain relatively small body sherds. This 

suggests that there is an unusual range or variety of sherd 

sizes in this feature. Further analysis will have to 

determine if this is due to an admixture of small "orphan" 

sherds in an otherwise undisturbed deposit, differential 

breakage of the pots, or some aspect of deposition. 

It is apparent that distinguishing internal variation 

in sherd size and wear will be critical. Although typed 

sherd size may be useful in describing and distinguishing 

different contexts, variation will be equally germane to 

aspects of their formation processes. 

proportions of Daub in Refuse 

Pieces of what was generally described as "daub" were 

ubiquitous in the matrix. This may be because of the 

characteristics of wattle-and-daub house erosion (McIntosh 

1974; 1977). Daub erodes, washing outward and downslope from 

the structure, contributing to the buildup of the mound as 

it mixes with sediments and refuse. Eroded daub chunks 

therefore should mix in most refuse deposits, as destroyed 

houses are cleared out and the debris dumped, leaving 

leveled, clean ground on which to build a new house. Only 

deposits with little admixture of fill, slopewash, or refuse 

from a destroyed house should lack daub in the matrix. 

Eroded daub chunks were collected in the PALM 
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excavations if they were larger than thumbnail size. These 

were usually small eroded lumps mixed throughout the matrix. 

However, some less eroded pieces showed evidence of having 

been smoothed, or had impressions of poles or canes in them, 

the result of the erosion of destroyed wattle-and-daub 

houses (Chapter 6). All collected daub was weighed in the 

process of analysis, and impressions and smoothing were 

noted. Thus, the density of daub by weight could be 

calculated, along with the ratio of daub weight to ceramic 

weight, as means of assessing relative quantities. 

Daub quantity can be measured as density by weight. I 

expected that, in most contexts, daub density by weight 

ought to correlate with ceramic density. However, there was 

no correlation found (r2 = 0.19); ceramic and daub 

quantities often vary independently, although the 

scatterplot suggests that the two variables often do 

correlate (Figure 5.10). In Figure 5.10 it can be seen that 

two contexts are distinctive for their content of daub. 

Feature 9, the daub and refuse concentration in the shallow 

trench in zone 1 (macro 22), has an extremely high quantity 

of daub (a fact that was obvious in excavation). In feature 

7, the trash-filled pit in unit 52N47E of zone 1 (macro 28), 

the ratio of daub to ceramic density by weight is relatively 

low, similar to the plow zones, most of which have a ratio 
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of less than 0.10. When macros 28 and 22 are eliminated, the 

correlation between daub and ceramic density by weight 

becomes stronger (r2 = 0.51), although there remains 

considerable variation (Figure 5.11). Thus, in many contexts 

the proportion of daub is fairly constant relative to 

ceramic density, suggesting that the natural processes that 

distribute daub in archaeological deposits are similar to 

those affecting ceramics under many circumstances. 

The quantity and proportion of daub in excavated 

contexts is quite variable. Daub is relatively abundant in 

much of the zone 1 area, especially in features 5 (unit 

57N57E) and 9 (macro 22), which may come from structural 

remains around that location. Low proportions of daub 

characterize macros 27 and 29 (the upper 2/3 of unit 52N47E 

in zone 1), an area that may be interpreted as a possible 

"garden" area (see Chapters 3, 6). Daub levels are 

relatively low in most moundslope contexts apart from the 

west-central stratigraphic trench area, where a lot of 

secondary refuse appears to have been discarded. Daub 

quantities are high in many secondary refuse contexts, in 

particular in stratum E (macro 7; 12.3 kg/m3 ) and the pit 

feature 12 (macro 6; 8.4 kg/m3 ), both of the stratigraphic 

trench. Daub is also especially dense is the lowest level of 

stratum F (macro 8). This suggests that daub might have been 

cleared and dumped periodically en masse. The density of 
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daub seems to indicate the periodic clearing and discarding 

of daub and other remains from houses that were in need of 

rebuilding. Some eroded daub is found in nearly all 

excavated contexts, probably washing outward from structures 

and from discard locations. Finally, daub can indicate 

residential remains, such as in feature 9 (macro 22) in the 

central mound area. 

proportions of obsidian 

The quantity of obsidian, most commonly in the form of 

broken blade fragments, varies considerably among different 

excavated contexts. As is true of daub, it was necessary to 

discern whether the quantity of obsidian always varies 

relative to the quantity of other artifacts, or if it 

sometimes varied independently. In other words, can obsidian 

density be a good measure for comparing contexts? 

Obsidian fragments are both light and sharp, factors 

which condition its discard and dispersal. Hayden and Cannon 

(1982) have noted that certain characteristics of refuse 

will affect its manner of discard. Objects that are sharp or 

hazardous often will be disposed of carefully, away from the 

household area, in secondary refuse locations. Obsidian 

might be expected to be more abundant in secondary refuse 

contexts than in other mound deposits. 

Obsidian was counted and weighed in advance of more 

detailed analyses. Density by count and by weight, as well 
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as mean obsidian size (weight divided by count), can be 

easily determined. However, obsidian, except for rare cores 

and certain tools, is so light compared with ceramics that 

little variation in mean weight was found. Thus, the count, 

type, and condition (whole/broken) will probably be the most 

important variables in sorting out the formation processes 

of this material. Because of its difference spheres of use 

and its physical properties, it would be expected that the 

quantity and other characteristics of obsidian will reflect 

a depositional history independent of (although sometimes 

overlapping with) the ceramics. 

Because the mean weight of obsidian fragments varies 

little, obsidian density by count and by weight correlate 

moderately well with each other; either one should be a 

reasonable measure for density of obsidian (r2 = 0.76; 

Figure 5.12). As can be seen in Table 5.6, the density of 

obsidian showed a moderately weak correlation with ceramic 

density, whether density is measured by weight or by count. 

There is much variation in the relationship at the upper end 

(Figure 5.13). certain contexts, such as the daub-rich 

feature 9 (macro 22), stratum E (macro 7), and the plow zone 

in the stratigraphic trench on the west-central mounds lope 

(macro 1), appear to have an unusually high quantity of 

obsidian compared with pottery, whereas the plow zone in 

unit 39N64E on the southeastern moundslope (macro 51) 



160 

140 
(t) 

E -:tt: 120 
+-= c: 
::J 

100 0 
u 
>-.c 
~ 80 
"en 
c: 
Q) 

60 "0 
c: 
ctl 
:a 40 "en .c 
0 

20 

Om 
0 20 40 60 80 1 00 120 140 160 

Obsidian density by weight: grams/m3 

Figure 5.12 Comparison of obsidian density by count with 
obsidian density by weight. r2 = 0.76. 

205 



206 

Table 5.6 
Correlation Coefficients for Obsidian and Ceramic Densities 

OBSIDIAN DENSITY 

by count by l'leight 

CERAMIC DENSITY 

by count r2 = 0.39 r2 = 0.22 

by weight r2 = 0.34 r2 = 0.54 
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Figure 5.13 Scatterplot of obsidian density by count with 
ceramic density by count. Numbers refer to macros discussed 
in text. 
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contains an unusually low quantity of obsidian compared with 

pottery. When the outliers are deleted (macros 1, 7, and 22, 

with relatively high quantities of obsidian, and macro 51 

with relatively low quantities of obsidian), the correlation 

between obsidian and ceramic density by count becomes much 

stronger (r2 = 0.80). While contexts with a high density of 

ceramics are more likely to have a high obsidian density, 

the relationship is variable, so that differences in 

obsidian quantities should probably be taken at face value. 

Obsidian quantities are high in certain secondary refuse 

locations. As obsidian is sharp and therefore potentially 

hazardous, is was probably deliberately discarded into 

secondary refuse as much as possible. 

conclusions 

This study used very simple measures that are common 

elements of archaeological analysis. Sherd weights and 

counts provide effective and rapid means of assessing many 

aspects of formation processes. Weights and counts provide a 

measure of ceramic density that makes it possible to 

determine quantity of material in different deposits for 

comparative purposes. While count and/or weight alone would 

be affected by the size of the deposit, the quantity per 

cubic meter can indicate relative amounts of ceramics that 

can be compared among contexts. 

Weight per cubic meter appears to be a more consistent 



measure of ceramic quantity, as counts are affected by a 

variety of contradictory factors. However, since many 

projects do not employ ceramic weights, counts per cubic 

meter do appear to be useful for all but plow zone and 

perhaps certain highly unusual contexts. For plow zone 

contexts, the density by count per cubic meter showed no 

relationship with density by weight, suggesting that for 

severely damaged deposits only weight will provide an 

accurate measure of quantity. 
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The vagaries of the density by count measure do 

indicate the significance of sherd size as a characteristic 

of archaeological deposits. A measure of weight divided by 

count provides a simple and effective means of calculating 

mean sherd size for deposits that can be compared among 

contexts. The mean size for either all or only typed sherds 

can be used, although typed sherds may provide a more 

consistent measure, as nondiagnostic sherds do not vary as 

much in size as do the diagnostic ceramics. However, sherd 

size measures are affected where there is a low sample size. 

outsized ceramics can strongly influence the mean sherd size 

measure. For this reason contexts with a sample size of less 

than 20 typed ceramics were eliminated to avoid much of the 

effects of outsized ceramics. Sample size effects might vary 

in different circumstances, and the data should be inspected 

before choosing a reasonable sample size limit. In any case, 



outsized ceramics and other unusual assemblage 

characteristics should always be taken into consideration 

when examining mean sherd size among deposits. 
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The difference in size between typed and untyped 

ceramics provides a rough approximation of sherd size range 

(and potentially, therefore, variation) within contexts. 

variation in sherd size will be examined in more detail in 

Chapter 6. 

The two measures of density and sherd size provide 

rapid, uncomplicated, and practical means of elucidating 

aspects of formation processes. Contexts can be 

characterized and distinguished using these two measures. 

Characterizing deposits for the interpretation of formation 

processes is much less effective if there are no data on 

ceramic weights, however. In particular, it is extremely 

difficult to adequately assess relative sherd size without 

ceramic weights, although reports and field notes often 

provide some qualitative assessments of sherd size 

differences. 

The measures of daub and obsidian quantities should 

also reflect on formation processes. Daub quantities can be 

measured using either density (the weight of daub in cubic 

meters) or the ratio of daub to ceramic weight. Daub varies 

in quantity around the mound, and is most abundant in 

secondary refuse and in certain locations indicating the 
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remains of structures. Layers of daub that indicate 

structural remains have been found at Patarata 52 (stark 

1977) and other sites. Obsidian is so light in weight that 

the mean sherd size did not vary enough to provide useful 

information. However, the quantity, whether measured by 

count or by weight, varied around the site. Obsidian was 

also especially abundant in secondary refuse locations, 

where it commonly must have been discarded because it is a 

sharp and therefore hazardous material (cf. Hayden and 

Cannon 1982). 

Contexts that possessed some distinctive 

characteristics often were isolated in the course of 

examining ceramic, daub, and obsidian data. The correlation 

of mean typed sherd size with density by weight pointed out 

instances where sherd sizes were different from what was 

expected. While for the majority of sub-plow zone contexts 

sherd size increased with greater ceramic density by weight, 

some contexts had distinctively small or exceptionally large 

ceramics. Closely related contexts could also be 

distinguished from each other. It is evident that while 

sediment deposition may continue unchanged, artifact 

deposition and characteristics can differ. The distinction 

between strata E and F in the stratigraphic trench (macros 7 

and 8) was a notable example of the way in which artifact 

characteristics can vary within what would otherwise appear 
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to be continuous sediment deposition. Exceptions, in fact, 

provide some of the most valuable information for 

determining formation processes in archaeological material. 
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Chapter 6 
Measures of Individual Sherd variation 

Introduction 

In Chapter 5, contexts from mounds 1055 and 1056 were 

sorted on a preliminary basis according to measures that 

characterize each context as a unit. Characteristics of an 

archaeological deposit can suggest rapidity of deposition, 

degree of disturbance, and other aspects of depositional 

history. However, it is evident that in characterizing a 

context only as a unit, much variation will be overlooked. 

In examining the differences in average sherd size between 

typed and nondiagnostic ceramics, I found a lot of diversity 

in sherd weight that might be obscured by a mean sherd size 

measure that describes the context as a whole. So, while 

mean sherd size is obviously a useful measure for describing 

aspects of formation processes, variation within a context 

must be explored as well. For example, variation in sherd 

sizes may indicate the convergence of multiple waste streams 

within an archaeological deposit. 

In order to examine individual sherd variation, certain 

contexts were chosen for more intensive analysis. Sherd size 

variation was investigated by pottery type, rather than 

comparing among different types, since each type will have a 

different range of weights. Sherd weight is partly dependent 

on sherd thickness and paste characteristics, so comparing 
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the weight of small fineware bowl sherds with those from a 

large coarseware jar will not reveal valid comparisons of 

their size. comparison of the weight of one ACMO 17a sherd 

with another, however, ought to suggest differences in their 

size. 

The analysis of individual sherd variation comprised 

two parts. First, ceramics were weighed by type (they had 

already been counted and bagged separately by macro and by 

type during the PALM ceramic analysis). In this way the 

proportion of a type in the total sherd weight could be 

determined for different contexts. In addition, mean sherd 

size could be calculated for individual types. For the 

analysis most of the major contexts on mound 1055 were used: 

all of units 52N47E, 57N57E, 85N46E, and 85N66E; all the 

shallow, mound top trench (macros 21-23); and the main 

strata of the expanded trench on the west mounds lope , 

including the plow zone, strata B, D, E and F, and the 

feature 12 pit (macros 1, 2, 5, 6, 7 and 8) (see Figure 

4.3). These covered zones 1, 2, and a small portion of zone 

3 (top of mound and moundslope) , and included all units with 

a substantial artifact content. 

Most of the major ceramic types contributing to the 

assemblage were weighed. The types used, by type name and 

code number, are: 1) Streaky or Blotchy or Brown Fired 

(STRKY, code # 5); 2) Black wares (BLACK, code # 6); 3) 
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Orange Paint on Buff (ORBU, code # 8); 4) Red Paint on Buff 

(RBU, code # 9); 5) Red and Orange Slip (RORS, code # 10); 

6) Red Paint on Orange Slip (ROR, code # 11); 7) Patarata 

Coarse, Red-Orange Var. (PARO, code # 16); 8) Acula Red

Orange, Monochrome Var. (ACMO, code # 17); 9) Red Slipped 

(RED, code # 30); 10) White Slipped (WHTS, code # 37); and 

Plain (unslipped) wares (PLAIN, code # 42). In addition, 

rare types with thick walls, such as Heavy Coarse Punched 

(HPUN, code # 20) and Estriado (ESTR, code # 46) were also 

weighed. For certain contexts all types were weighed: midden 

strata E and F from the mounds lope stratigraphic trench, the 

middle stratum of unit 85N46E on the northern moundslope, 

the daub-rich feature 9 in zone 1, and the trash-filled pit 

feature 7 in zone 1 (macros 7,8,16,22, and 28). The sheer 

number of ceramics made it necessary to limit this analysis 

to a few ceramic types. On the other hand, all sherds were 

checked for partial and reconstructible vessels. All 

fragments with more than 1/3 of the rim (in one or more 

pieces) present counted as a partial vessel. Such pieces 

often contrast in notable ways with the rest of the 

assemblage, and may derive from unique depositional events. 

Next, contexts were chosen for a study of variation in 

individual sherd weight and condition. For this analysis, 

contexts with a high ceramic density and/or from units with 

noticeable stratigraphic change were chosen. The contexts 
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were strata B,D,E,F and feature 12 of the mounds lope trench, 

the daub feature 9 and stratum Z of the shallow central 

mound trench, and all of unit 52N47E (Macros 2,5-

8,22,23,46,27-30). Four of the most abundant types, PARO 

16a, ACMO 17a, Coarse Orange on Buff (ORBU) 8a, and Single 

Red Rimband on Orange Slipped (ROR) 11m were used. These 

were types found in abundance in virtually all my 

excavations. Every sherd was individually weighed, thickness 

was measured at 20 mm below the rim, and the rim diameter 

was determined if possible. In addition, each sherd was 

evaluated for general sherd condition, on a ranked, 

subjective scale. Edges were evaluated on a five point scale 

from rounded (1) to angular (5), and the surface on a six 

point scale from eroded (1) to very good condition (6: this 

was relatively rare). Also, unusual characteristics of 

condition were noted, such as the presence of adhering 

concretions, pitting, or unusual wear. As many of these 

sherds were relatively large, an effort was also made to 

determine vessel form and variation more intensively than 

occurred in the PALM ceramic analysis; some pieces were 

drawn as well. In this way, variation in sherd form, size, 

and condition could be examined on a more intensive scale. 

conjoining pieces that were smaller than 1/3 complete 

around the rim were counted as one sherd, in accordance with 

the original PALM ceramic analysis. Although this might be 
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expected to have some effect on the results, most commonly 

conjoining sherds had new breaks in them, suggesting that 

they broke during excavation or in the ceramic bags. Thus, I 

assume that they should really count as one sherd for the 

purposes of inferring depositional processes. Where 

unusually large sherds were found, these were noted and 

weighed separately if it appeared that they might have a 

skewing effect on mean sherd size. Partial vessels were 

described and weighed separately from other sherds for the 

purpose of the present analysis. 

The data on partial vessels, mean sherd size of pottery 

types, and individual sherd size and wear can be used as 

different approaches to describing sherd size variation in a 

deposit. Variation among individual sherds suggests the 

complexity of depositional history in excavated contexts. 

Mean Sherd Size Measures of variation in Deposits 

In Chapter 5, mean typed sherd weight (ANALSIZE) was 

shown to be the measure of sherd size that was most directly 

comparable among contexts. Sherd size can be reduced through 

a variety of disturbance factors, such as trampling, water 

erosion, and abrasion. Selected pottery types from each 

context were weighed by type. In this way it was possible to 

determine both that type's relative contribution to the 

overall ceramic weight for each context (e.g., that PARO 16a 

made up 25% of the ceramic weight from a particular context) 
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and the mean typed sherd weight for that particular type. 

Sherd size will be affected by ceramic type because thin or 

low-fired ceramics will tend to break into smaller pieces 

than thick or high-fired ceramics. certain pastes and 

tempers will simply be heavier than others as well or will 

break in different sized pieces. However, for anyone type 

the differences among deposits in average sherd size should 

indicate that there is an overall difference in sherd size. 

In other words, if the mean size of PARO 16a is 25 g/sherd 

in one deposit and 15 g/sherd in another, the difference is 

likely to be due to conditions that break and erode sherds 

rather than the unknown effects of different types pooled 

together. However, looking at mean sherd weight by type can 

also show where some particular ceramics within a deposit 

are unusually small or large, suggesting that more 

complicated formation processes were at work. For example, 

it is possible that a context may have large ACMO 17a bowl 

fragments, which usually erode into small fragments, 

suggesting that they were deposited later and/or had been 

subjected to less disturbance than other ceramics in the 

deposit. Alternatively, "stray" sherds that date to an 

earlier period than most of the pottery in a deposit may be 

unusually small and eroded compared with other sherds. The 

sample size can also have an effect on any mean sherd weight 

measure (see Chapter 5). Sample size would have to be large 
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enough to control for random fluctuations in the sherd size 

measure; the size that would be adequate would have to be 

determined empirically. with sufficient sample size, au 

unusual size in one type in a particular context could be a 

strong indication that the deposit represents the 

convergence of more than one waste stream. 

Ranking by Mean Sherd Size for Different Pottery Types 

six of the ceramic types weighed were chosen to compare 

mean typed sherd weight among different contexts: PARO 16a; 

ACMO 17a; Coarse Plain 42ai Coarse Orange on Buff 8a; Red 

Rimband on Orange Slipped 11m; and "Streaky" Sa. These were 

chosen because they were some of the most common types found 

at this and other Classic period sites in La Mixtequilla; 

therefore, there ought to be a reasonably good sample size 

for these types from most contexts. Contexts with a total 

ceramic sample size of 30 or less typed sherds were deleted, 

as these could be easily skewed by one particularly large 

fragment. 

The contexts first were ranked by typed sherd size 

(Table 6.1). The mean sherd size for each ceramic type was 

calculated, and could then be compared with the ranking by 

typed sherd size for all types (ANALSIZE). Sherd size for 

any particular ceramic type varies across contexts. The 

range of sizes is in fact quite broad, but differs for each 
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Table 6.1 
Mean Sherd Sizes for Selected Pottery Types 

RANK by * 16a 17a 42a 8a 11m 5a 
ANALSIZE * PARO ACMO PLAIN ORBU ROR STREAKY 

* Large: 28 * 105.8 23.0 97.0 234.6 29.0 5.6 
18 * 23.5 19.8 
22 * 87.3 51.2 96.5 142.3 7.6 54.0 
27 * 75.1 11.2 65.2 118.0 16.7 17.0 

8 * 72.7 23.2 51.7 95.4 8.2 19.1 
16 * 40.1 13.1 35.5 7.0 

6 * 34.1 13.6 85.2 26.2 13.2 
29 * 40.6 26.5 67.8 71.8 18.1 7.5 
23 * 65.7 14.5 50.4 65.5 15.7 11.4 
13 * 51. 7 34.0 33.9 48.5 6.4 6.0 
30 * 15.4 11. 5 19.0 10.0 11.9 17.7 

7 * 36.9 17.0 8.8 50.5 11.5 
12 * 39.0 8.4 58.9 33.0 6.7 19.0 

5 * 29.5 12.1 31.0 25.5 26.5 10.3 
17 * 23.7 7.0 29.5 2.0 
14 * 61. 8 7.0 36.6 58.0 7.6 10.0 
46 * 17.7 6.7 13.4 38.5 4.4 

2 * 22.2 5.7 14.8 21.2 4.3 2.3 
19 * 14.1 5.0 16.4 
47 * 13.5 2.9 12.6 19.0 7.0 
20 * 25.8 5.7 14.0 
21 * 15.7 5.6 12.7 39.7 3.5 
15 * 14.6 5.0 6.1 10.2 
48 * 6.8 4.1 7.5 38.5 

1 * 11. 7 3.1 8.1 14.3 4.3 
Small: 49 * 9.1 3.1 9.4 

= contexts with no sherds of this type 
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type: from 234.6 to 10.0 grams/sherd for the coarseware type 

8a (commonly used for jars and basins), and from 29.0 to 2.0 

grams/sherd for medium-fine ware type 11m (commonly used for 

bowls and shallow basins). The plow zone and a few other 

contexts consistently have smaller sherd sizes. However, in 

most instances, the three plow zone contexts from zone 1 

(macros 21, 46, and 47) have larger sherds than the three 

moundslope, zones 2 and 3 plow zone contexts (macros 1, 48, 

and 49). This suggests that the action of downslope erosion 

may have served to reduce sherd size even more, and/or that 

erosion sorts sherds by size, with the smaller sherds moving 

downhill more easily. Both of these suppositions are 

supported by the fact that the plow zone material had not 

moved as far from its source, much of which is very high 

density, undisturbed contexts with large sherds in zone 1 

(plow zone macro 21 above macro 22, the daub house feature 

9, and plow zone macro 46 above macro 28, the trash-filled 

pit feature 7). However, sherd size is still somewhat 

variable for anyone type within the plow zone, especially 

for Coarse Orange on Buff (8a), used for large tecomates and 

basins. A few types were unusually large in particular 

contexts. For example, daub feature 9 in zone 1 (macro 22) 

contained unusually large "Streaky" (5a) sherds, a medium

fine ware, while the trash-filled pit feature 7 in zone 1 

(macro 28) contained outsized Orange on Buff sherds. Thus, 
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unusually small or large sherds of a particular ceramic type 

can be pointed out in specific contexts. The "Streaky" 

sherds in feature 9 and the Coarse Orange on Buff sherds in 

feature 7 may derive from a shorter waste stream than most 

of the other sherds in those features, possibly having been 

discarded directly into the feature and having undergone 

little disturbance. 

Each context was then ranked according to the 

calculated mean sherd size for each ceramic type (Table 

6.2). While a few contexts have consistently larger sherds, 

the rankings by ANALSIZE and by mean sherd size for 

different ceramic types can vary at times. In addition, not 

all contexts contain all six of the pottery types used, so 

that the list of ranked macros is shorter for some types; 

only PARO and PLAIN were found in all the contexts. The 

rankings were compared with each other and with the mean 

typed sherd size (ANALSIZE) using Spearman's R (Table 6.3). 

The mean sherd size for the coarseware ceramics (16a, 42a, 

and 8a) and the more common types (16a, 17a, and 42a) 

correlate more closely with the ANALSIZE than do the medium

finewares (especially Sa) and less common ceramic types (8a, 

11m, and Sa). Thus, the coarsewares and a few very common 

medium-finewares such as ACMO 17a may be the primary 

contributors to the mean typed sherd size or ANALSIZE. 

Unusually large numbers of coarsewares or exceptionally 
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Table 6.2 
Rankings of Macros by Mean Typed Sherd Weight (ANALSIZE) 

and by Mean Sherd Weight for Selected Types 

RANK by * by 16a by 17a by 42a by 8a by 11m by 5a 
ANALSIZE * PARO ACMO PLAIN ORBU ROR STREAKY 

* 
Large: 28 * 28 22 28 28 28 22 

18 * 22 13 22 22 5 8 
22 * 27 29 6 27 6 12 
27 * 8 8 29 8 29 30 

8 * 23 28 27 29 27 27 
16 * 14 7 12 23 23 6 

6 * 13 23 8 14 30 23 
29 * 29 6 23 7 7 5 
23 * 16 16 14 13 8 14 
13 * 12 5 16 21 22 29 
30 * 7 30 13 48 14 13 

7 * 6 27 5 46 16 28 
12 * 5 12 18 12 47 2 

5 * 20 14 30 17 12 
17 * 17 46 19 5 13 
14 * 18 20 2 2 46 
46 * 2 2 20 47 2 

2 * 46 21 46 1 1 
19 * 21 19 21 15 21 
47 * 30 15 47 30 17 
20 * 15 48 49 
21 * 19 1 7 
15 * 47 49 1 
48 * 1 47 48 

1 * 49 17 
Small: 49 * 48 15 

length of columns varies due to contexts with 
no sherds of specific pottery types 



Table 6.3 
Spearman's R for Mean Typed Sherd Size Compared 

with Mean Size for Selected Types 

ANALSIZE by Type R = 

coarsewares PARO 16a 0.88 

PLAIN 42a 0.84 

ORBU 8a 0.75 

medium-finewares ACMO 17a 0.88 

ROR 11m 0.65 

STRKY 5a 0.31 
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large coarsewares could, therefore, have an effect on the 

ANALSIZE measure in certain circumstances. 

variation in Sherd Size and Characteristics 

225 

While mean sherd size can describe the deposit as a 

unit for comparative purposes, other methods must be used to 

describe variation in sherd size within a particular ceramic 

type and excavated context. Sherd size variation can be 

described by three different methods. First, artifact 

condition can be compared in terms of whether a vessel is 

whole or fragmentary. In the case of mounds 1055 and 1056, 

there are no whole vessels. However, a number of large 

fragments may be described as "partial vessels." These are 

pieces whose rims comprise 1/3 or more of the total 

circumference, consisting of one or several joining sherds 

(including some for which the rim is completely intact but 

portions of the body were not recovered). Second, ceramic 

assemblages can be compared in terms of variation in 

individual sherd size. The mean sherd size for different 

types can vary across contexts, and sherd size within any 

one type may differ as well. Third, sherd wear may be 

described and compared. Abrasion, erosion, cracking, and 

rounding may occur on the edges and surfaces of ceramics. 

Differences in sherd wear within a particular context may be 

related to ceramic construction (i.e., hardness, paste, and 

firing differences), to use wear, and to damage due to 
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depositional processes. 

An intensive analysis of sherd condition is beyond the 

scope of this project. The huge volume of material typically 

found in Mesoamerican sites and the strictures against 

removing material from the country for more leisurely study 

at home make such intensive analyses difficult for most 

projects to pursue. However, this is an area of research 

that will need to be studied in more depth on a carefully 

chosen sample. For the purposes of the present study, sherds 

of types PARO 16a, ACMO 17a, ORBU Ba, and ROR 11m, from a 

number of different contexts, were ranked on a qualitative 

scale of general sherd wear of the surfaces and edges. The 

rankings could then be compared with sherd weight variation 

and the presence of partial vessels. Combined, the three 

approaches to internal ceramic variation should begin to 

explicate the range of variation within deposits, to 

determine if some types or vessels are unusually large or 

small in the assemblage, and to begin describing the 

complexity of the waste stream. 

Partial Vessels 

Table 6.4 lists all contexts at mounds 1055 and 1056 

that contained partial vessels. In all contexts, partial 

vessels make up a low percentage of the actual ceramic 

count. However, the percentage varies distinctly, as do the 



Provenience 

Feature 9 
(macro 22) 

stratum F 
(macro 8) 

Feature 7 
(macro 28) 

stratum Z 
(macro 23) 

Feature 12 
(macro 6) 

stratum D 
(macro 5) 

Table 6.4 
Partial Vessels Among the Rim Sherds 

(Vessels > 1/3 Complete) 

# Rims # Partial % Partial 
Vessels Vessels 

172 14 8.1 ~ 0 

732 19 2.6 ~ 0 

201 3 1.5 ~ 0 

271 3 1.1 ~ 0 

104 1 1.0 ~ 0 

364 2 0.6 ~ 0 
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particular ceramic types and forms that make up partial 

vessels in different contexts. The daub-rich feature 9 

(macro 22 in zone 1) contained by far the highest percentage 

of partial vessels. Partial vessels comprised a much smaller 

proportion of the ceramic content of certain other high 

density contexts, and most contexts had none. Although 

partial vessels were found primarily in some of the denser 

contexts, the densest, macro 28, had relatively few. Partial 

vessels are limited to a few deposits: zone 1, including the 

daub concentration feature 9; the dense, trash-filled pit 

feature 7 (macro 28 in zone 1); and the stratigraphic trench 

on the western mounds lope in zone 2, where large amounts of 

trash were deposited, in a pit and in two dense trash strata 

(feature 12, strata 0 and F; macros 6, 5, and 8, 

respectively). Thus, the partial vessels are more than 

abnormally large sherds: they may indicate the influx of a 

different, shorter waste stream into particular contexts. In 

stratum F (macro 8 in the stratigraphic trench on the west

central moundslope) , for example, several very large 

fragments, including a nearly whole basin, 40 cm in 

diameter, were found clustered atop one other in the midden, 

as if they had been deposited there all at once and not 

subsequently moved. 

The types of ceramics and forms that were found as 

partial vessels also differ greatly among the different 
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contexts (Table 6.5). In the daub feature 9 (macro 22 of 

zone 1), the majority of the partial vessels were convex

sided bowls (mostly ACMO) and small basins. There were also 

several finely decorated wares: Tuxtlas Polychrome (45b) 

shallow basins (cazuelas) with hollow supports; an incised 

"Streaky" (5d) globular bowl with a decorated rim that had 

an impressed anthropomorphic design on the bottom and nubbin 

supports (Figure 6.1); and a False Negative convex-sided 

bowl (orange slipped, fine white bands in concentric circles 

variety, type 54c). There were no obvious utilitarian wares; 

rather, the partial vessels consisted of fancy ceramics and 

bowls, such as might be used for serving food (Hall 1987). 

In contrast, stratum F of the stratigraphic trench (macro 8 

on the west-central moundslope) contained a great variety of 

types and forms, including fancy bowls, serving vessels, and 

large utilitarian basins and jars. The feature 7 trash

filled pit (macro 28 in zone 1) contained three Tuxtlas 

Bichrome Var. (type 451) shallow basins, a type otherwise 

rare in La Mixtequilla. Yet the ceramic assemblage of 

feature 7 otherwise contained a relatively high proportion 

of utilitarian coarse wares, including large jar necks, lug 

handles, and basins. stratum Z (macro 23 in central zone 1) 

contained a variety of partial vessels as well, such as the 

Tuxtlas Bichrome Var. (type 451), a convex bowl with a mend 

hole in it, and a utilitarian jar neck. 



Provenience 

Feature 9 

stratum F 

stratum Z 

Feature 7 
stratum D 

Feature 12 
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Table 6.5 
Partial Vessel Types 

In Mound 1055 Excavated contexts 

# 

2 
1 
6 
1 
1 

1 
2 

1 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

2 

3 

1 
1 
1 
3 
1 

1 

1 

Pottery 
Type 

16a 
16b 
17a 
5a 
5d 

54c 
45b 

15a 

16a 
17a 
11m 
110 
42a 
37a 
451 
5a 
6d 
36d 
8a 

30m 

40a 

17a 
451 
8a 
451 
11m 

110 

8a 

Form 

shallow basin 
jar 
convex bowls 
shallow basin 
glob. bowl 

w/nubbins 
convex bowl 
Tuxtlas polychrome 

shallow basin 
w/ supports 

Armas shallow basin 
w/supports 

jars 
shallow basin 
convex bowl 
convex bowl 
small basin 
shallow basin 
globular bowl 
convex bowl 
globular jar 
shallow basin 
huge basin and 

everted neck 
jar 

convex bowl and 
shallow basin 

shallow basins 
and jar 

convex bowl 
shallow basin 
jar 
shallow basins 
shallow basin 

w/support 
convex bowl 

jar 
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Figure 6.1 Partial vessel from daub and artifact 
concentration feature 9 (macro 22). Incised, "streaky" (type 
5d) with nubbin supports. Drawing by S. Speaker, B. Stark. 
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Partial vessels in feature 9 and other deposits 

contrast with the rest of the assemblage in which they are 

found. As such, they suggest that the manner in which they 

entered that deposit may have differed from much of the 

assemblage, as well. For example, partial vessels could have 

been articles that were deposited directly from use or 

provisional discard and not subsequently moved. 

Alternatively, they could have undergone less disturbance 

than the rest of the deposit for other reasons. The fact 

that they consist of a great variety of types and forms 

suggests that partial vessels are not simply the result of 

some aspect of ceramic construction, such as unusually hard 

firing. The Tuxtlas Bichrome Var. (type 451), for example, 

is actually made of a very soft paste, and sherds of this 

type are often highly eroded. The same is true of Tuxtlas 

Polychrome (type 45b). While sherds have often been moved 

for fill, washed by water and gravity erosion, and trampled, 

partial vessels may often have been discarded immediately or 

soon after use. Thus, because partial vessels contrast with 

the rest of the sherds in a deposits, they may be more 

direct reflections of certain activities (discard 

activities, economic activities, and so on) occurring in the 

household at the time of their discard. 

The partial vessels from stratum F represent a wide 

range of activities. stratum F has been inferred to be a 
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trash deposit that accumulated over a long period of time 

(see Chapter 5). The partial vessels may have been items 

that were broken and immediately discarded, or they may be 

items from provisional discard that were cleared out and 

discarded as a group. In particular, one cluster of large 

vessels and figurine fragments (feature 2) was found in the 

uppermost levels of stratum F. stratum F is one of the few 

demonstrably (late) Middle Classic deposits in mound 1055, 

and it is possible that a brief disruption in occupation 

occurred at this time. The house may have been cleared out 

in the course of abandonment and/or reoccupation, and some 

accumulated provisional discard articles moved to the 

secondary refuse pile. 

The partial vessels in feature 9, the daub 

concentration in central zone 1, appear to have been 

deposited fairly rapidly at the time of abandonment. The 

deposit represents what may be the last major occupation on 

the mound and included no Postclassic pottery admixture, as 

was found in other upper deposits. Several lines of evidence 

can be marshalled to infer that the material in feature 9 

was deposited at the time the mound was abandoned. First, 

the abundance of uneroded daub and the manner in which it 

lay in the deposit suggest that a wattle-and-daub house 

burned and collapsed on top of the refuse within (see 

Chapters 3 and 7); the daub was not subsequently disturbed. 
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Second, it was an extremely dense deposit, as described in 

Chapter 5. Last, it contained by far the highest propor~ion 

of partial vessels of any deposit excavated in mound 1055, 

and these vessels represent primarily an assemblage of 

imported and fancy serving vessels. such vessels might have 

been kept around the house, even if cracked or broken, 

rather than discarded regularly as cooking vessels might be. 

Deal (1985) has described the characteristics of 

abandonment stage deposits, noting that in cases of gradual 

abandonment the occupants rarely would leave behind valuable 

pieces. However, he notes that ethnohistoric and 

ethnographic descriptions of the Maya, for example from 

Landa (Tozzer 1938), mention the occasional practice of 

abandoning a house after one or more deaths in the family. 

Seymour and Schiffer (1987) describe a similar practice from 

the American Southwest, where the abandonment is often 

accompanied by the ritual breakage and disposal of artifacts 

within the house, which is then burned. Seymour and Schiffer 

were able to identify archaeologically some possible 

instances of this practice at Snaketown, and it is quite 

possible that feature 9 may represent a similar practice at 

mound 1055. In addition, none of the vessels in feature 9 is 

entirely complete. They could have been broken when 

discarded: pieces were sometimes recovered from a wide area 

in the deposit. Alternatively, they may have been hoarded in 
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provisional discard but, being broken, were not considered 

worth curating when the mound was abandoned. Since the end 

of the Terminal Classic period coincides with a major 

population shift in this portion of La Mixtequilla, perhaps 

the household was abandoned quickly, leaving an unusually 

large number of items behind that were not subsequently 

scavenged. Thus, a high proportion of partial and/or whole 

vessels in household refuse from the most recent occupation 

may be further evidence for rapid depopulation or population 

shift in a region (cf. Schiffer 1987: 89-97 regarding de 

facto refuse). In any case, the partial vessels in feature 9 

appear to represent only a very limited repertoire of 

activities done daily around the house, the serving of food, 

and are notable for including some of the most fancy, 

apparently high status, ceramic types found for the Late to 

Terminal Classic period in La Mixtequilla (Stark and Hall 

n.d.) . 

The trash-filled pit feature 7 (macro 28 in zone 1) 

contained three Tuxtlas Bichrome Var. (451) partial vessels, 

a soft-paste type that might otherwise be expected to break 

and erode. This context contained the highest proportion of 

this rare type, which was defined for PALM at mound 1055. 

The type 451 vessels contrast with the majority of the 

feature 7 ceramic assemblage, which consisted largely of 

utilitarian coarsewares. The partial vessels may have been 
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deposited in the pit directly from use or from provisional 

discard, and not subsequently moved. 

Variation in Sherd sizes 

The presence of partial vessels in a deposit may result 

from the influx of a different waste stream into the same 

deposit; it may also represent a variant of the main waste 

stream, reflecting differences in the tempo of refuse 

accumulation. Similarly, variation in sherd sizes may also 

reflect the convergence of distinct waste streams. 

Differences in sherd sizes within a deposit reflect the 

complexity of formation processes. For example, in a deposit 

that accumulated very rapidly, it is expected that the 

sherds would be fairly large, although with some small 

pieces, since freshly broken pots will tend to break with 

some small pieces as well as the larger fragments. However, 

variation in sherd weights among different ceramic types 

will be at least partly attributable to differences in 

thickness and ceramic composition; therefore, comparison of 

weights can only be done within a particular ceramic type 

and not among different types. Because differences in 

thickness, temper, and paste all contribute to differences 

in sherd weight and size, a range of sherd sizes in any 

deposit would be expected. However, examining the range and 

exceptionally high or low weight for particular sherds 

should indicate the operation of distinct depositional 
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processes and effects. 

Ceramic types from different excavated contexts were 

counted, bagged, and stored as units during the original 

PALM ceramic analysis. It was therefore simple to weigh the 

contents as a group, in order to determine mean sherd weight 

(weight divided by count) for individual ceramic types from 

different deposits. The weights can then be compared 

graphically (Figures 6.2 - 6.6). The X axis shows the mean 

sherd weight, rounded to the nearest gram. The Y axis is the 

number of individual types whose mean sherd weight falls 

into a particular weight category. In this way it is 

possible to examine the range, amount of clustering, and 

instances of unusually small or large ceramics. Macro 18 was 

deleted, because of low sample size. The graph for macro 16 

does not include one very large Heavy Coarse Punched sherd 

(HPUN, code 20) that weighed 356 g. 

When the plow zones are examined (Figure 6.2), it is 

apparent that the range of sherd sizes is small. However, 

three plow zone contexts have some larger pieces. These are 

all coarse, heavy utilitarian wares, including pattern

burnished PARD (type 16b) and Coarse Orange Paint on Buff 

(type 8a). Forms include tecomates, small jars, and 

outsloping (probably basin) rims. There are also some large 

body sherds, such as lug handles from large jars. Apart from 
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Figure 6.2 Distribution of mean sherd weights by type for 
plow zone contexts. Arranged by 2 grams/sherd intervals, 
showing number of pottery types with mean sherd weights 
within that interval. 
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Figure 6.3 Distribution of mean sherd weights by type for 
shallow central mound trench and unit 57N57E. Arranged by 2 
gram/sherd intervals, showing number of pottery ty"pes with 
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Figure 6.6 Distribution of mean sherd weights by pottery 
type for units 85N46E and 85N66E. Arranged by 2 grams/sherd 
intervals, showing mean sherd weights within that interval. 
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one large tecomate rim from the northeast mounds lope (macro 

49), the range of sherd sizes is narrow for the plow zones 

on the mounds lopes and the eastern mound top (macro 47). The 

combination of downslope movement and plowing may have 

served to reduce sherds to a small, relatively even size. In 

contrast, while the weight of most plow zone sherds falls 

within the same general range as other plow zone contexts, 

two zone 1 contexts (macros 21 and 46) both contain some 

much larger utilitarian sherds. At least some of the macro 

46 material may derive from the dense trash-filled pit 

feature 7 (macro 2S) below it, just as much of macro 21 

probably had its source in the daub-rich feature 9 (macro 

22) and the moderately dense stratum Z (macro 23) below it. 

Yet the range of sizes for the majority of ceramics in these 

contexts is not substantially different from that in the 

other plow zone areas. For the most part, erosion and 

plowing have reduced sherd size and eliminated the size 

variation found in freshly broken vessels. 

For the non-plow zone contexts, the range of sherd 

sizes varies greatly (Figures 6.3-6.6). However, for nearly 

all contexts, the values for the majority of types are less 

than 22 g/sherd, regardless of the mean sherd size. The 

values for utilitarian coarseware types, such as PARD (type 

16a), Coarse Plain (type 42a), and (especially) Coarse 

orange on Buff (types Sa and Sb), are generally greater than 
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22 g/sherd. The upper end of the range is usually set by the 

weight of large coarsewares, which vary considerably in 

different contexts. The non-plow zone contexts show more 

variation in sherd sizes, as the sherds have not been as 

thoroughly damage as the plowed material. variation in 

weight will be due to differences in size among types as 

well as to paste and firing differences. 

The distribution of sherd sizes can be examined in 

different contexts in order to describe variation in sherd 

size within deposits. The range and distribution of mean 

weights for different types varies considerably by context. 

For example, the feature 9 daub concentration (macro 22 in 

zone 1; Figure 6.3) is characterized by a very wide range of 

sherd sizes. The majority of ceramics average below 26 

g/sherd, while certain types are distinctively larger. In 

addition to the partial vessels, feature 9 contained some 

extremely large fragments of utilitarian vessels. Between 30 

and 60 g there were a variety of unusually large fineware 

sherds (being thinner and lighter they would weigh less than 

coarsewares of equivalent size). These large finewares 

include Reversed False Negative (type 54), Anaranjada sobre 

Laca Esgrafiada (type 55b), Tuxtlas Polychrome (type 45b), 

and Metallic ("False Plumbate"; type 25). These types were 

distinctively larger in feature 9 than in other contexts. 

Thus, there may be at least two waste streams that 
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contributed to the feature 9 deposit. The partial vessels, 

large coarsewares, and the five unusually large finewares 

may have been discarded directly into the structure or 

otherwise underwent less disturbance, while much of the 

other material may have been more extensively disturbed. 

Recent refuse could have been mixed with older trash and 

discarded together in the structure immediately before 

abandonment. Water movement, percolation, and especially 

erosion of earlier sherds out of the daub walls may have 

contributed many of the very small pieces. (However, none of 

the large daub pieces found in this deposit appeared to 

contain any artifacts, so erosion of sherds from daub may 

not have been a major factor contributing to the feature 9 

deposit.) At any rate, the feature 9 deposit appears to have 

derived from the convergence of several waste streams. The 

large sherds may constitute an assemblage of articles in use 

in the house at the time of abandonment. As vessels that 

were not otherwise curated or scavenged, combined with the 

partial vessels they may be, in part, a representation of 

the household complement of ceramic vessels at the time of 

abandonment. 

The feature 7 trash-filled pit (macro 28; Figure 6.4) 

appears to have accumulated rapidly (Chapter 5). The 

majority of the sherds may have been put in at one time in 

order to fill a pit originally dug for another purpose. 
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While the ceramics are large, there are few reconstructible 

pieces which would suggest that they were deposited directly 

after use and breakage. Rather, the material may have been 

drawn from another refuse dump. 

Feature 7 (macro 28 of zone 1) had, like feature 9, a 

very wide range of average sherd sizes. However, the sizes 

are much less concentrated below 20 g/sherd than in macros 

22 and 8. For most ceramic types, weight differences may be 

due mainly to the physical characteristics of the ceramics, 

such as thickness and temper, rather than to differences in 

their depositional history. Several Negative Resist (code 

36) types are unusually large in this deposit, as well. 

These, in addition to the Tuxtlas Bichrome Var. (type 451) 

partial vessels, suggest the influx of an additional waste 

stream. The material in feature 7 may have been removed from 

provisional discard or storage and discarded directly into 

the pit. Alternatively, some may have been deposited 

directly from use and breakage into the pit. 

The midden, stratum F of the stratigraphic trench 

(macro 8; Figure 6.5), had a moderately wide range of sherd 

sizes, but all, including the heavy coarsewares (types 6, 

16, and 42) are generally smaller than the ceramics in daub 

feature 9 or trash-filled pit feature 7. Like feature 9, 

there is a concentration below 20 g/sherds, but there is a 

continuum, with no large gap in sizes; most variation in 
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sherd weight may be due to thickness and characteristics of 

the paste, temper, and firing. However, there were, as 

previously noted, a number of partial vessels. In addition, 

certain types, such as some fine decorated Negative Resist 

bowls (type 36), are unusually large as well. 

Feature 12 (macro 6, stratigraphic trench; Figure 6.5) 

was also a trash-filled pit, but its density and overall 

sherd size are much less than those in feature 7. Overall, 

the material appears to be reclaimed trash used to fill the 

pit, which is considerably deeper but narrower than feature 

7. However, the material used to fill the feature 12 pit was 

more disturbed than that in feature 7; it may have been 

drawn from a more disturbed refuse deposit or from fill. 

Some small eroded pieces also may have accumulated by 

washing into the pit, which is downslope from the main 

portion of the mound. The pit was filled in three separate 

episodes with some time left between that permitted the 

accumulation of clean sand between the refuse dumps. In 

general, the range of sherd sizes is very similar to that of 

stratum D (macro 5). It is possible that much of the 

material used to fill the pit may have been obtained from 

nearby refuse. Most sherds were less than 20 g/sherd, with 

the coarsewares ranging somewhat larger in size, while a few 

coarseware body sherds are much larger. 

The range of sherd sizes for stratum F suggests that 
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variation in sherd weight likely was due to characteristics 

of the ceramics themselves and to their pre-discard history. 

stratum F was previously inferred to be a secondary refuse 

midden used over a long period of time (Chapter 5). The 

long-term, continuous use of one place to discard refuse 

might be expected to result in a deposit with a variety of 

sherd sizes. Much of the discarded refuse should comprise 

articles swept up from the house and patio. Items may also 

have been moved to the refuse pile from provisional discard 

or been discarded directly upon being broken. As a result of 

these diverse processes, certain pieces will tend to be 

larger (such as partial vessels) and may be found in a 

discrete grouping. 

stratum F contained both numerous partial vessels and 

several clusters of large ceramics and other artifacts that 

apparently were lying directly on top of one another in a 

group. However, there is no evidence that any particular 

type of vessel was discarded differently from other types. 

Broken, discarded ceramics would be expected to break still 

further in the refuse pile, as they are trampled by humans, 

disarranged by scrounging, dogs, and child's play, eroded by 

exposure, and hit by other trash thrown on top of them. This 

would result in reducing the ceramics somewhat in size, as 

appears to have been the case: stratum F in fact had a lower 

mean sherd size than other secondary refuse deposits in 
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mound 1055 (Chapter 4). It might be further expected that 

within anyone type, there should be an unusual amount of 

size variation as well, both because both vessels and 

sweepings were discarded there at different times, and 

because pots freshly broken when tossed into the trash would 

make some small as well as large sherds; in fact, a lot of 

size variation within types was found (see below). 

stratum E (macro 7; Figure 6.5) was a deposit lying 

stratigraphically above stratum F, although consisting of a 

similar sediment matrix. The formation processes of both 

strata appear to have been similar although, as suggested 

earlier, stratum E may have been more trampled than stratum 

F, resulting in smaller sherds for all or most types. While 

including many fewer sherds and ceramic types, the range of 

sherd sizes in stratum E is similar to that of stratum F. 

However, there are more types under 20 gjsherd, and most 

types are also slightly but not dramatically smaller than 

similar types in stratum F. This provides additional support 

for the inference that stratum E had been trampled or 

otherwise more heavily disturbed than the refuse deposit 

below it. 

Both stratum D and stratum Z (macro 5 in the 

stratigraphic trench and macro 23 in zone 1) had fairly 

similar sherd size ranges, although macro 23 includes some 

much larger coarseware body sherds. Both appear to have been 
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moderately disturbed contexts, containing a majority of 

sherds under 20 g/sherd but including larger coarseware 

pieces. stratum Z also included a higher percentage of 

partial vessels. stratum Z, which was part of the general 

mound sediments rather than a distinct secondary refuse or 

fill deposit, was very diverse both in artifact size and in 

number of ceramic types. Although stratum D on the west

central mounds I ope appears to have been a refuse stratum 

distinct in both sediment matrix and in artifact 

characteristics from the deposits above and below it, the 

range and distribution of sherd sizes are remarkably similar 

to those in stratum Z, suggesting that they experienced some 

similar formation processes. 

A study of differences in mean weights among different 

pottery types can reveal certain aspects of their formation 

processes. Plow zone and other highly disturbed contexts 

contain mainly small sherds with little variation in their 

size. While paste and thickness differences will cause some 

variation in mean weight, where the sherds are all heavily 

damaged there still will not be much weight or size 

variation. Less heavily damaged contexts will show more 

variation in size, especiallY since the larger, heavy 

coarseware sherds will not break into small pieces. However, 

lighter sherds that are unusually large, such as were found 

in feature 9, may derive from a more complex convergence of 
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waste streams. variation in mean weight normally would be 

expected among different pottery types, but where that 

variation is atypical, some unusual depositional history may 

be indicated. 

Sherd Size variation within Pottery Types 

The notion of variation among sherds within a context 

is only partly addressed using partial vessels and mean 

sherd size for ceramic types. It was apparent that 

individual sherds show enormous variation within types 

within deposits as well, a fact that was dealt with to some 

extent by individually weighing unusually large sherds. 

However, weighing individual sherds provides the only means 

to quantitatively assess ceramic size variation and to 

determine if mean sherd size and the we5.ghing of exceptional 

sherds is sufficient to describe ceramic variation. While 

the latter method entails subjective judgments about which 

sherds should be weighed, it is still considerably more 

feasible in a field laboratory situation than weighing 

literally thousands of individual sherds, a task at which 

most researchers would balk. 

For the study of individual sherd variation, some 

common ceramic types were chosen. Again, variation could 

only be assessed within individual ceramic types because of 

the effects of thickness, paste, firing characteristics, and 

other technological factors on the breakage and erosion of 
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pottery. Sherds from four ceramic types (PARO 16a, ACMO 17a, 

Coarse Orange on Buff [ORBU] 8a, and Red Rimband on Orange 

[ROR] 11m) were individually weighed from the major 

mounds lope trench and mound top contexts (Figure 6.7). Each 

sherd was measured for rim diameter, thickness at 20 mm 

below the rim, weighed, and assessed for relative sherd 

condition using a qualitative scale. The weights permit the 

assessment of variation in the size of individual sherds 

within particular contexts, both for comparative purposes 

and in order to distinguish differences in the depositional 

history of particular sherds within any particular type. 

For the purposes of the present study, each type and 

each context was organized by ordering sherd size from 

smallest to largest. In this way it could be determined how 

many sherds were less than a certain size, and any 

significant breaks in sherd size could be noted, as well. 

Last, the median sherd size could be determined. The median 

was used as a single comparative measure here, in order to 

compensate for the effects of outsized pieces. The median 

also provides a contrast with the mean, which was used 

earlier to compare contexts. However, the median has the 

serious limitation that it only be derived if each 

individual sherd is weighed. The mean, on the other hand, is 
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Figure 6.7 Rim profiles for common pottery types from La 
Mixtequilla used in the study of individual sherd weight 
variation. 16a: Patarata Coarse, Red-Orange Var., 
undecorated, jar rim; 11m: Red Paint on Orange Slip, single 
rimband, convex bowl rim; 17a: Acula Red-Orange, Monochrome 
Var., undecorated, convex bowl and shallow basin (cazuela) 
rims; Sa: Orange Paint on Buff, coarse paste, tecomate and 
jar rims. 
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more subject to biases from outsized pieces, as can be seen 

from Table 5.1. The mean is the quickest and simplest 

descriptive statistic that can be used for sherd 

assemblages, it does not require the individual weighing of 

sherds, and it can be compared with the median when data on 

individual sherds are available. 

In order to compare different contexts, the median 

sherd size was determined for each type and the range of 

sizes noted. Partial vessels were eliminated from the range 

because commonly they were so heavy as to enormously expand 

the range; however, their presence can be compared with 

sherd size variation. The percentage of sherds under an 

arbitrary figure was also noted (15 g for 11m and 17a; 50 g 

for 16a and 8a). The cut-off weights were determined from 

impressionistic observation of the range of sherds weights, 

to demarcate the bulk of the small sherds in the assemblage. 

In addition, significant breaks in sherd sizes, for example 

between 4 g and 20 g, were also noted. Thus, although no 

single statistic was used, variation could be noted in a 

flexible and fairly thorough manner. 

The range of sherd sizes in ACMO 17a can be seen to 

vary greatly in several contexts (Table 6.6). Both stratum D 

(macro 5 in the stratigraphic trench) and the upper portion 

of 52N47E (macro 27 in zone 1) showed a similar median, with 

fairly low variation in sherd size. While stratum Z (macro 
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Table 6.6 
ACMO 17a: Median Sherd Size by context 

in grams per sherd 
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#SHERDS MEDIAN RANGE % < lS g/sherd 

24 4.3 1-15.9 96 

68 8.0 <1-42 79 

24 8.5 2.3-73 83 

9 10.6 2.4-36.6 67 

38 6.0 1-226 87 

8 7.4 1. 3-76.7 75 

43 22.0 <1-441.9 42 

41 8.0 1-192 76 

11 5.9 1.3-15.8 91 

19 8.0 2.4-36.6 79 

30 19.1 2.1-110 47 

16 18.5 2.2-175 44 

4 12.0 8.6-13.5 100 
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23 in zone 1) and the deep pit feature 12 (macro 6 in the 

stratigraphic trench) also had a similar median, there is 

much more variation, with a higher range and more large 

sherds. However, the majority of sherds in all these 

contexts are less than 15 g in weight. stratum F (macro 8 in 

the stratigraphic trench) had an even higher proportion of 

ACMO sherds that were relatively small, and a smaller 

median. Yet the range was very wide, with a number of much 

larger sherds (including one partial vessel). stratum F was 

by far the most variable in terms of differences in sherd 

weights for this type. The feature 7 trash-filled pit (macro 

28 in zone 1) and the middle portion of 52N47E (below 

feature 7; macro 29 in zone 1) were very similar, with a 

higher median and a relatively wide range. In contrast, the 

daub feature 9 (macro 22 in zone 1) had a very similar 

median to macros 28 and 29, but with much more variation. 

The range of sherd sizes was extremely wide, and there were 

numerous ACMO partial vessels as well. Lastly, macros 46, 2, 

and 30 all had a narrow range of sherd sizes, with a higher 

median for macro 30. Yet these three contexts were all quite 

different: macro 46 is the plow zone of unit 52N47E in zone 

1, macro 2 is stratum B, just below the plow zone in the 

stratigraphic trench, while macro 30 is the lowest portion 

of unit 52N47E and included Middle Classic material. 

However, all were highly disturbed contexts (macro 30 less 
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than the other two), which is reflected in their sherd 

sizes. Disturbance and damage to sherds appears to even out 

sherd size variation even where mean or median size differs. 

In contrast, less disturbed contexts retain a lot of sherd 

size variation, probably both because large sherds are not 

broken down as much and because small sherds are splintered 

off from freshly broken pots when they are tossed into the 

refuse heap. 

Thus, ACMO 17a is quite variable in the manner in which 

it is found broken into sherds in different excavated 

contexts. In comparing ACMO with the other three ceramic 

types examined, it can be seen that plow zones were all 

characterized by extremely low amounts of variation in sherd 

size (Table 6.7). This would be expected for contexts in 

which all the materials had experienced a large amount of 

disturbance. Plowing and other forms of disturbance in the 

upper levels of the mound would tend to reduce all the 

artifact contents together, obscuring the traces of other 

formation processes to a large extent. 

In general, most of the zone 1, non-feature deposits 

(macros 29, 27, and especially 23) were characterized by a 

lot of sherd size variation in all ceramic types (Tables 

6.6, 6.8, 6.9, 6.10). This suggests that the depositional 

history of material from these contexts is unusually 

diverse. All three contexts appear to have been 



258 

Table 6.7 
Median Sherd Size for Plow Zone contexts 

in grams per sherd 

TYPE MACRO #SHERDS MEDIAN RANGE 

11m 1 7 3.0 1.4-7.8 

11m 21 14 2.6 1. 2-6 

11m 46 2 ----- 2.4-6.3 

16a 46 18 11. 0 3.7-50.3 

8a 46 2 ----- 36-41 

17a 46 11 5.9 1.3-15.8 
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Table 6.8 
PARO 16a: Median Sherd Size by context 

in grams per sherd 
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#SHERDS MEDIAN RANGE % < 50 g/sherd 

65 11. 3 3-89 8 

59 27.1 2.2-250.9 80 

17 23.4 5.6-142 81 

2 18.6-55.1 50 

88 33.6 1. 9-743 60 

18 41.5 9.4-91.1 78 

25 68.3 4.4-262 39 

50 44.2 6.1-231.6 54 

15 43.6 4.2-242 53 

29 77.2 11.7-449.8 31 

36 36.8 0.5-141. 9 71 

6 14.9 5.6-31.2 100 
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Table 6.9 
ROR 11m: Median Sherd Size by context 

in grams per sherd 

MACRO #SHERDS MEDIAN RANGE % < 15 /sherd 

2* 29 

5** 29 8.2 4.4-242.5 96 

6*** 11 24.9 ? -31. 6 0 

7 1 (11.5) ----- -----

8**** 16 4.0 ? -39 88 

16 1 (7.0) ----- -----

22 5 5.4 1.8-17.2 80 

23 20 5.2 1.3-87.3 70 

27 9 13.0 2.7-62.8 56 

28 6 33.0 1.4-58.5 33 

29 14 16.5 1.9-46.5 50 

30 5 7.8 2.5-22.2 60 

*These were not weighed individually. The group as a whole 
was counted and weighed, leaving an average size/sherd for 
type 11m of 4.7 g/sherd. 
**The majority of these sherds were counted and weighed 
together, as they were all quite similar in size: the 
resulting weight/sherd is 8.2g/sherd. There were also 2 much 
larger, one weighing 242.5g and one partial vessel weighing 
302.8g. 
***These sherds were counted and weighed together, as they 
were all similar in size: the resulting weight/sherd is 
24.9g/sherd. 
****The majority of these sherds were counted and weighed 
together, as they were all similar in size: the resulting 
weight/sherd is 4.0g/sherd. Two sherds were larger, one 
weighing 25g and one 39g. Only sherds from unit 55N38E were 
weighed. 
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Table 6.10 
ORBU Sa: Median Sherd Size by context 

in grams par shard 
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#SHERDS MEDIAN RANGE % < SOg/shard 

15 24.7 5-46.6 0 

16 34.9 11. 5-65.5 75 

3 88.3 31-701 33.3 

1 50.5 ----- -----

68 41.8 3.1-249 41 

0 ----- ----- -----

3 161. 0 80.7-186 0 

31 51. 0 7.3-342.2 43 

2 ----- 48-188 50 

20 95.5 14.7-408.5 30 

4 50.0 19-168 50 

2 ----- 6-14 100 

sherds from units 55N38E and 55N37E were weighed. 
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undifferentiated mound fill sediment deposits (see Chapter 

7). Abundant variation in sherd weights suggests the 

convergence of numerous waste streams in these 

undifferentiated deposits. stratum Z (macro 23 next to 

feature 9) may contain material from provisional discard 

around the house and large "lost" sherds that were not 

cleared or eroded away, as well as small, eroded artifacts, 

resulting in an assemblage with partial vessels and a wide 

range of sherd sizes. Macros 27 and 29 may have been the 

location of a garden or garden edge (see Chapters 4, 5, 7) 

and appear to have been the location for surface secondary 

refuse dumping. Dumping of housesweepings and broken vessels 

would also result in a variety of sherd sizes. 

Sherd weights in midden or secondary refuse vary 

greatly in different deposits. As expected, stratum F (macro 

8) exhibited by far the largest amount of variation, with an 

unusually high proportion of small sherds, mixed with some 

larger pieces and partial vessels. This may be because both 

housesweepings (with small, fragmented bits) and large 

broken vessels (resulting in partial vessels and large and 

some very small sherds) would have been tossed there over 

time. Both daub feature 9 and trash-filled pit feature 7 

(macros 22 and 28) showed less sherd size variation than 

stratum F (macro 8). Although some large vessels and sherds 

were discarded in both deposits, the pit and the house were 
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probably filled more rapidly, so they incorporated less of 

the small housesweepings and eroded fragments than did the 

moundslope midden. One distinctive type was 11m, Red Rimband 

on Orange Slip, whose sherds were relatively small in both 

stratum F and feature 9. In feature 7, there were two very 

small pieces, and the rest were generally large, between 28 

and 59 g per sherd. 

The variation in sherd sizes seen in (and among) the 

secondary refuse deposits indicates the complexity of their 

depositional histories. Although sherd size and ceramic 

density suggest (Chapter 5) that feature 7 was deposited 

rapidly, the variation in sherd sizes would imply that some 

of the material had a complex history before it entered the 

deposit, perhaps including some reclaimed trash. The 

relative dearth of reconstructible vessels also confirms 

this complexity. The assemblage of rim sherds included 

mainly large sherds from utilitarian vessels. However, while 

the rim sherds were large, the body sherds in feature 7 were 

unusually small compared w~h the rims (Chapter 5). Many of 

these body sherds may have been small pieces fragmented off 

of some of the large vessels tossed into the pit. While the 

rims remained relatively intact, the small body sherds, 

which were not individually weighed, further suggest that 

numerous large vessels were deposited there. 

Stratum F, as a secondary refuse deposit on the 
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mounds lope that was apparently used over a long period of 

time, would be expected to include items discarded directly 

into the trash from use, stray articles from housesweepings, 

material from provisional refuse, trash and sediments from 

excavated pits, hearth sweepings, damaged house construction 

material, and innumerable other sources. As such, the 

enormous variety of sherd sizes that was found could be 

anticipated. 

Wear on Sherd Surfaces and Edges 

Sherd wear was much more subjectively measured than was 

sherd weight. Under the conditions of the field laboratory 

in Mexico, there was neither time nor equipment to do a 

detailed study of different types of sherd wear. Especially 

with the large volume of sherds, studying a sufficient 

sample for comparative purposes was judged to be nearly 

impossible. Therefore a ranked scale was used, providing a 

faster method of defining sherd wear. This scale, moreover, 

lumped categories of sherd wear, so that sorting out 

specific conditions that might have caused this wear is 

difficult. 

The ranked scale was based on qualitatively defined 

levels of erosion. For the surface of the sherd, both sides 

were examined, and together were given a numerical ranking 

of their relative wear. A ranking of 1 meant the sherd was 

extremely eroded, with much of the surface deteriorated. A 



265 

ranking of 5 was given to sherds whose surface was uneroded 

and fresh, with the slip or surface decoration, if any, 

intact and clear. Ranks between 1 and 5 were given for the 

majority of sherds with more or less surface deterioration. 

A 3 would signify the average amount of wear exhibited by 

most sherds, with the slip generally visible but not 

entirely intact. Edges were judged by the relative degree of 

roundedness. For example, a 1 was assigned to sherds whose 

broken edges were worn and completely rounded, while a 5 

would be given to a sherd whose broken edges were sharp and 

angular. Distinctive types of wear, such as concretions, 

exfoliation or pitting on the surface, or irregular or 

uneven wear, were noted when possible. However, most sherds 

were simply more or less eroded, and the ranked scale, 

albeit subjective, provided a way in which to describe large 

numbers of sherds relatively quickly. I hoped that in this 

way the method could be tested to determine if it might be a 

useful approach under other field laboratory conditions, 

especially when more specialized studies of sherd wear were 

not done. 

variation in sherd wear among different contexts is the 

result of both use wear and the effects of depositional 

history. However, I expected that with a large sample of 

sherds the variation due to use wear might be obscured to 

some extent by the traces of depositional processes. A low 
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mean or median measurement of sherd wear (i.e., more eroded) 

might indicate that a deposit or some of its contents had 

undergone considerable disturbance or specific types of 

highly erosive conditions. These conditions could then be 

examined in more detail. The opposite would be the case if 

wear rankings exhibited a high mean or median. A situation 

where there was a great amount of variation in sherd wear 

might indicate the convergence of several waste streams, or 

irregular erosive conditions, which could then be compared 

with other types of variation, such as sherd size, artifact 

density, or presence of partial vessels. 

As with sherd size, sherd wear will be partly affected 

by the ceramic type. It is obvious that the soft, temperless 

finewares of southern Veracruz will erode into a smooth and 

rounded condition, while very hard-fired, tempered wares 

will not erode so easily, and will break into more angular 

pieces. Thus, a measure of sherd condition was judged to be 

valid only by comparing contexts for the same sherd type. 

Again, types PARO 16a, ACMO 17a, ORBU 8a, and ROR 11m were 

used and were compared only within each type. Erosive 

conditions that affected only specific, perhaps rare types, 

would not be discerned. However, I wished to test the method 

for its usefulness and to control for the effects of paste 

differences on sherd wear. 

I had postulated that both sherd size and sherd wear 
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would reflect the amount of disturbance undergone by a 

deposit or an individual artifact, among other factors. If 

both of these characteristics reflect disturbance, then 

sherd size and wear should be positively correlated. In 

order to determine if sherd size and wear are both markers 

of disturbance, each type was compared for sherd weight 

versus both surface and edge wear, using Spearman's R for 

ranked data. However, no correlation was found between these 

variables. In other words, larger sherds within anyone type 

are not necessarily in better condition (i.e., have uneroded 

surfaces and angular edge-breaks). Conversely, small sherds 

may range in condition from very good to eroded. The 

complexities of sherd wear are not necessarily the result of 

the same processes that break sherds. Individual small 

sherds that are the byproduct of the initial pot fracture 

will be considerably less eroded than small sherds that 

resulted from repeated trampling. A large jar neck that had 

not been dislodged from its place of deposition might still 

show heavy erosion due to water damage or, for that matter, 

use wear. 

The mean surface or edge wear of each type does vary 

greatly in different contexts (Tables 6.11, 6.12). While 

individual sherd weights did not covary with sherd wear, it 

is possible that the mean sherd wear measure might show some 
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Table 6.11 
Mean Sherd Surface Wear 

(1 = very eroded; 5 = fresh, little or no erosion) 

MACRO: * ACMO 17a PARO 16a ROR 11m ORBU 8a 

* 
1 * 3.00 
2 * 3.50 3.00 2.64 3.50 
5 * 3.70 3.50 3.60 3.75 
6 * 3.90 3.25 3.40 5.00 
7 * 4.30 4.00 4.00 4.00 
8 * 3.80 3.40 3.25 3.70 

16 * 4.40 3.90 4.00 0.00 
21 * 2.90 
22 * 4.10 3.30 3.60 4.20 
23 * 3.70 3.30 3.65 4.00 
27 * 4.10 3.00 2.80 4.00 
28 * 4.30 3.20 4.00 4.65 
29 * 3.80 2.80 3.00 5.00 
30 * 3.75 3.00 3.20 3.50 
46 * 3.40 2.30 3.00 4.50 



269 

Table 6.12 
Mean Sherd Edge Wear 

(1 = very rounded; 5 = fresh, angular break) 

MACRO * ACMO 17a PARO 16a ROR 11m ORBU 8a 

* 
1 * 3.00 
2 * 3.60 3.00 2.60 3.30 
5 * 3.80 3.40 3.50 3.70 
6 * 4.30 3.20 4.10 4.30 
7 * 4.00 4.00 4.00 4.00 
8 * 4.10 3.30 3.70 3.50 

16 * 4.00 3.50 4.00 0.00 
21 * 3.10 
22 * 3.80 3.50 3.60 3.70 
23 * 3.70 3.50 4.00 3.80 
27 * 3.70 2.60 3.70 5.00 
28 * 4.40 3.30 4.70 4.40 
29 * 4.20 3.10 4.40 4.00 
30 * 3.75 3.00 3.40 3.50 
46 * 3.10 2.70 2.00 4.00 
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correlation with sherd size. Two contexts, macros 6 and 29, 

were eliminated because of low sample size. Type PARO 16a 

showed no correlation between mean sherd surface wear and 

mean sherd size (ANALSIZE) (Table 6.13). Larger PARO 

sherdscannot be expected to be in better condition than 

small ones. The other types showed a moderate or low 

correlation with damage and mean sherd size. In particular, 

the medium-fineware types (ACMO 17a and ROR 11m) commonly 

can be expected to be in better condition in contexts with 

larger sherds, although there is still a lot of variation. 

In general, however, wear patterns can be expected to vary 

fairly independently of sherd size. 

Sherd edges were ranked from angular (uneroded: 5) to 

rounded (1). The mean sherd edge wear was calculated, and 

compared with ceramic density by weight (DENSWT) and mean 

sherd size (ANALSIZE) (Table 6.13). As with surface wear, 

edge wear in types ACMO 17a and ORBU 8a showed a somewhat 

stronger relationship with both variables than did the other 

two types. In particular, edge wear in ACMO seems to 

correlate moderately well with mean sherd size, suggesting 

that ACMO sherds may be eroded by many of the same 

conditions that break them down, while for many types sherd 

breakage and sherd erosion may take place under disparate 

circumstances. 
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Table 6.13 
Correlations Between Mean Sherd Size and Mean Sherd Wear 

Spearman's R 

Mean Sherd Size by 

Surface Wear, ACMO 17a R = .68 

Surface Wear, PARO 16a R = .14 

Surface Wear, ROR 11m R = .38 

Surface Wear, ORBU 8a R = .46 

Edge Wear, ACMO 17a R = .59 

Edge Wear, PARO 16a R = .13 

Edge Wear, ROR 11m R = .64 

Edge Wear, ORBU 8a R = .41 
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This suggests that, overall, the factors that reduce 

sherd size and the variety of factors that erode sherds can 

vary enormously. Sherd size, obviously, is due largely to 

processes that break up sherds into smaller pieces, such as 

trampling, movement, and redeposition. Sherd wear, on the 

other hand, may be mainly an indicator of such factors as 

soil condition, soil moisture content, seasonal or other 

fluctuations in wet/dry conditions, and exposure to the 

elements (for example, by laying on the ground surface for 

long periods of time), in addition to use wear. Slopewash 

that moves sherds downhill or away from features also may be 

indicated by erosion of the sherd, although reduction in 

size would be expected as well. Ethnoarchaeological data on 

the effects of slopewash and other processes on sherd wear 

would be invaluable in settling some of these issues; at 

present there are some archaeologically-oriented 

experimental data available on the effects of different 

forms of erosion, abrasion, temper, and firing on sherds 

(e.g., Skibo and Schiffer 1987; Vaz Pinto et ale 1987; 

Bronitsky and Hamer 1986), but little from 

ethnoarchaeological or field situations. 

The mean sherd surface and edge wear scales can be 

used as rough measures of erosion in specific ceramic types 

(or all ceramics in general) in specific contexts. The range 

of means and medians for surface wear for each ceramic type 
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(table 6.11) indicate that ORBU 8a and ACMO 17a are less 

eroded, overall, than are PARO 16a or ROR 11m. These 

differences may be due to a number of factors. The nature of 

the ceramic will affect the amount of erosion. Acula Red

Orange, Monochrome Var. (ACMO) 17a and Red Rimband on Orange 

Slip (ROR) 11m are generally thinner, medium to fine paste 

ceramics used for bowls and shallow basins, whereas Patarata 

Coarse, Red-Orange Var. (PARO) 16a and Orange Paint on Buff 

(ORBU) 8a are mainly thicker, coarse paste utilitarian jars, 

deep basins, wide shallow basins, and (mainly for ORBU) 

tecomates. Thus, neither form nor fineness of temper appears 

to be a primary determinant of the overall amount of sherd 

erosion. However, it is possible that ACMO and Coarse Orange 

on Buff are harder fired ceramics and for this reason do not 

show as much surface erosion. They may also be affected by 

the manner in which they are used, such as for cooking 

vessels over hot fires, or by the uselife of the ceramics. 

Ceramics with a longer uselife might be expected to show 

more erosion due to use wear, although this would not affect 

wear due to depositional processes. The temper and firing 

environment will also affect abrasion (Vaz Pinto et al. 

1987; Bronitsky and Hamer 1986). The perception of the 

researcher, using a somewhat sUbjective ranking system, may 

have some effect on the measurement of sherd surface wear as 

well. 
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Many of the same considerations of ceramic technology 

and problems of measurement will also affect the measurement 

of sherd edge wear by the ranked system. However, 

disturbance processes should serve to chip and round broken 

sherd edges with less impact from use wear, with the rare 

exception of sherds reused or reworked as tools. Sherd edge 

wear, therefore, may be a more accurate means of defining 

wear due to depositional processes than is surface wear. The 

range of means and medians for edge wear (Table 6.12) also 

show that ACMO 17a and ORBU 8a have more angular, less 

eroded and rounded sherd edges than do PARO 16a and ROR 11m. 

Thus, as with wear, ACMO 17a and ORBU 8a edges often may be 

more resistant to erosion. 

However, despite differences among ceramic types in 

wear resistance, contexts can be compared within types in 

order to describe sherd wear. A number of contexts can be 

described and distinguished by sherd wear. For example, 

contrary to expectation, there does not appear to be much 

difference in sherd wear between plow zones on the mound top 

(macros 46 and 21) and on the side (macro 1). This 

conclusion is somewhat tentative, as macros 1 and 21 were 

only described for type 11m. However, there is no evidence 

of additional erosion on these sherds due to slopewash and 

movement. strata E and F, the two superimposed secondary 

refuse deposits from the stratigraphic trench {macros 7 and 
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8) have previously been shown to differ in sherd size, 

although they are fairly similar in density and contain a 

similar matrix. However, pottery in the upper stratum, E, 

appears to be less eroded than that in stratum F for both 

surface and edge condition; the sample size is low on all 

but 17a, however. So while sherds are generally smaller in 

stratum E, they are in relatively good condition compared 

with Stratum F immediately below it. Possibly the material 

in stratum F, which has been interpreted as having 

accumulated over a long period of time (Chapter 5) had more 

time to be exposed and eroded. In addition, as the matrix 

shows evidence of burning, the effects of heat may also have 

contributed to greater sherd wear. 

Two high density refuse deposits, the trash-filled pit 

feature 7 (macro 28) and the daub concentration feature 9 

(macro 22) also contrast in their sherd wear patterns. While 

surface wear for both contexts is similar, both ACMO 17a and 

ORBU 8a were slightly less eroded than were types PARD 16a 

and ROR 11m. However, edge wear shows more of a difference, 

with all but PARD being in a less eroded condition in 

feature 7 than in feature 22. PARD 16a appears to be more 

eroded in both contexts. Thus, while the surface wear 

differences may be more due to technological aspects of the 

pottery types, the edge wear shows more difference that may 

be due to the depositional history of the ceramics. 
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conclusions 

The analysis of ceramic sherd variation was based on a 

number of assumptions. First of all, sherd size and 

condition should be mainly the result of reduction processes 

that affect ceramic refuse. Damage to sherds can occur 

during the use of a vessel. Damage may also result from 

discard processes. Discard processes include sweeping and 

other maintenance activities that sort refuse by size; 

storage in provisional discard; as well as the manner in 

which the material was discarded, such as whether the refuse 

was discarded en masse or directly upon breakage one piece 

at a time. Lastly, damage may result from movement, as when 

trash is moved to be used as fill or eroded downslope by 

water. These mechanisms affect both size and wear on sherds, 

and the accumulative effects will be seen in the 

characteristics of ceramics in archaeological deposits. 

Mean sherd weight has been found to be a quick and 

useful method for comparing contexts (Chapter 5). Mean sherd 

weight of individual ceramic types also provides a way of 

comparing sherd size variation on a more detailed level. 

Sherd weights differ for specific ceramic types because of 

differences in sherd thickness and the technological aspects 

of pottery construction. Therefore, when using mean weight 

as a measure of sherd size several considerations must be 

kept in mind. Mean weight will vary for different pottery 
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types, so that mean sherd size may be affected by the 

content of the ceramic assemblage. The main predictor of 

mean sherd size appears to be the weight of the coarsewares 

and most common types within the deposit. However, in 

Chapter 5 it was determined that, under most circumstances, 

mean sherd weight should not be drastically affected by the 

proportions of the main ceramic types. Naturally, before 

mean sherd weight is calculated the data must be examined to 

determine if unusual circumstances exist, such as a low 

sample size or an exceptional abundance of one type 

(particularly a very heavy one) or of figurines or other 

large ceramic artifacts. In other words, common sense has to 

be applied when interpreting figures such as the mean sherd 

weight. 

Mean sherd weight provides a value describing the 

deposit as a whole, while one of the aims of this project 

was to examine variation within the deposit. One of the 

simplest methods of exploring variation in mean sherd size 

is through the calculation of mean weights for different 

ceramic types within the deposit. This also provides a way 

to determine the relative contribution by weight of 

different types. Because, as previously stated, sherd 

weights are affected by technological factors and pottery 

thickness, sherd weights for specific types can only be 

compared within the same type and not among different types. 
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contexts can be compared on the basis of overall differences 

in sherd weight for differen't types as well as in regard to 

exceptionally large or small sherds of some particular type. 

However, since different types cannot be compared, this 

method is not a totally satisfactory means of describing 

sherd variation within an archaeological deposit. 

Variation in sherds can be seen more readily from the 

presence of partial vessels and variation in sherd size 

within a particular type. The percentage of whole and 

partial vessels can indicate the actions of multiple, 

converging waste streams. Smaller sherds are mixed with 

pieces whose waste stream was apparently more direct, 

inflicting little damage on the vessel or large fragment. 

Whole and partial vessels may be of distinctive ceramic 

types as well, which contrast with the rest of the 

assemblage. For example, in the trash-filled pit feature 7 

the three partial vessels were all of a distinctive rare 

type, Tuxtlas Bichrome Var. (type 451), whereas the rest of 

the assemblage in the deposit consisted predominantly of 

utilitarian types. The depositional history of the partial 

vessels would appear to be distinctive from that of the rest 

of the deposit. Examination of the ceramic assemblage for 

whole, partial, and reconstructible vessels appears to be a 

simple but extremely effective method of isolating the 

convergence of waste streams in an excavated deposit. 
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The range and variation in sherd sizes can be described 

by the weights of individual sherds. Again, the comparison 

of weights can only be done within ceramic types and not for 

all the sherds in a deposit. The major problem with the 

weighing of individual sherds is simply the fact that it is 

time-consuming, especially in a field laboratory situation. 

However, weighing individual sherds also provides a median 

weight per sherd for a deposit. The range of weights shows 

that many contexts include some outsized sherds, which will 

have an effect on the mean; the median, by contrast, is much 

less subject to the effects of extreme values. The median 

weight therefore provides a much more accurate portrayal of 

sherd sizes. The median, however, requires individual sherd 

weights in order to be calculated, so that mean is a much 

easier measure to obtain. 

Although time-consuming, the weighing of individual 

sherds provides a number of ways to describe relative sherd 

sizes and variation within an archaeological deposit. The 

range of sizes was combined with the percentage of sherds 

below a defined weight in order to describe variation in 

sherd sizes among deposits. For example, certain mound fill 

deposits, such as those from zone 1, would be expected to 

have considerable sherd size variation, as their contents 

would derive from disparate sources, such as erosion, 

secondary refuse dumping of sweepings and broken vessels, 
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loss, and so on. This was found to be the case: for PARO 

16a, for example, both contained around 55% of sherds under 

50 grams and had a similar median, and both included some 

very large sherds as well; macro 23 also included partial 

vessels. For the same ceramic type the midden stratum F 

(macro 8) from the stratigraphic trench had a lower median 

but contained a similar percentage of sherds under 50 grams 

and a much wider range of sizes, including both smaller and 

much larger sherds in addition to more partial vessels. This 

greater range of sizes might be expected in a midden deposit 

where broken vessels and housesweepings were discarded over 

a long period of time. The trash-filled pit feature 7 (macro 

28) had fewer small rim sherds, a higher median size, and a 

tighter range of sizes than did stratum F. Overall, this pit 

contained predominantly large sherds from utilitarian wares 

rather than a great variety of sizes. 

A less successful attempt to describe sherd variation 

was the use of a sUbjective ranking of sherd wear. Both edge 

and surface wear vary greatly among different contexts. In 

most cases, this variation appears to be independent of 

other characteristics of sherd deposits, such as density or 

mean sherd size. In other words, processes that break sherds 

may not necessarily erode them, and erosive processes may 

not necessarily break up sherds. For example, some small 

sherds may result from the initial pot break and not from 
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subsequent damage; such sherds, if not exposed, inundated, 

or trampled, would be found in good condition despite their 

size. In addition, large fragments left for a long time in 

provisional discard might show the effects of exposure and 

wear without have been moved or greatly broken. Use wear and 

the technological aspects of the pottery construction also 

have strong effects on sherd wear. It is clear that abrasive 

processes on ceramics are so complex (Schiffer and Skibo 

1989) that a simple ranked measure is really not adequate to 

describe sherd wear. Too many diverse traces are subsumed 

into one measure using this method. So while the ranked 

scale used in this study does point out some differences in 

ceramic variation not described by other measures, it does 

not appear to be a particularly useful method for describing 

sherd wear. 

The measures used for describing sherd size, on the 

other hand, all contribute some information on the traces of 

depositional histories of artifacts. The weighing of 

ceramics by type provides a means of comparing deposits as 

well as a way of examining the relative contribution of 

particular types to an assemblage. In this latter capacity 

it would be an important supplement to the ceramic analysis. 

Time (and the researcher's patience) are the primary 

constraint on applying measures of sherd size variation, 

such as the individual sherd weight. In contrast, the 
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description of whole, partial, and reconstructible vessels 

is a relatively simple method that can be employed during 

the initial sorting of ceramics, while providing vital 

information on ceramic variation. 

It is evident that variation in ceramic characteristics 

can reveal patterns that form the basis for a model of the 

formation processes of archaeological deposits in mound 1055 

(Chapter 7). certain types of formation processes will be 

stronger (and thus more visible in traces) than others. Use 

of refuse as fill would be expected to form fairly strong 

traces by eroding and reducing sherd size and by 

overwhelming much of the earlier depositional history. 

However, fill may contain a mixture of both older and more 

recent refuse, thus creating a perceptible variation in 

sherd size and wear. Once fill has been deposited for use in 

building up the mound the sherds within it may be protected 

from further damage, however. Mound fill (i.e., sediments 

and artifacts that have accumulated through the combination 

of erosion, deposition, and the destruction of wattle-and

daub houses (see Chapter 7) also show considerable variation 

in pottery characteristics due to the myriad ways in which 

the contents were deposited. Plowing creates especially 

strong traces that will overwhelm most early depositional 

history. In a plow zone the extreme disturbance results in a 

relatively even range of sherd characteristics, with small 
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eroded sherds. The characteristics of the ceramics show that 

different deposits may possess different suites of artifact 

traits. The traits form the basis for describing the 

depositional history of the archaeological deposit. First of 

all, the major deposit types (e.g., fill, mound fill, 

secondary refuse deposits) can be determined. Second, 

variation in the depositional history of individual deposits 

can be described. For example, differences in the 

characteristics of individual secondary refuse deposits may 

aid in interpreting the relative length of time in which the 

artifacts accumulated and what types of activities might 

have lead to their deposition. Thus, a variety of 

characteristics of artifacts in a deposit provide the basis 

for modelling the formation processes of earthen domestic 

mounds. 
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Chapter 7 
Formation Processes in La Mixtequilla Residential Mounds 

Introduction 

Chapters 5 and 6 examine techniques to describe ceramic 

variation in order to define the formation processes of 

archaeological deposits. This interpretation of ceramic 

characteristics assumes that the density of artifacts, 

artifact size, and artifact condition result from aspects of 

their depositional history. Trampling, house deterioration, 

downslope movement, plowing, use of refuse for fill, and 

other pre- and post-depositional events affect ceramic 

variation in a deposit. Disturbance affects the relative 

size of ceramics, while variation in their physical 

characteristics may reflect the variety of formation 

processes that resulted in the accumulation of material in a 

specific archaeological location. Social and economic 

factors, such as household production, agriculture, control 

over production or exchange, and wealth, can also affect the 

arrangement and contents of refuse. 

Many ethnoarchaeological studies have examined the 

social and economic milieu as a basis for describing 

artifact distributions (e.g., Arnold III 1990; Killion 1987; 

Killion et al 1989; Hayden and Cannon 1984). Studies of 

present-day societies can control for certain variables and 

monitor the effects of on-going activities. However, an 
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archaeological site develops over time and changes even long 

after it is abandoned. In addition, the interpretation of 

archaeological material works in the opposite direction from 

ethnographic studies, moving from the deposit to reconstruct 

the activity. Reconstruction is based on the interpretation 

of artifact and deposit characteristics, which are seen as 

traces of pre- and post-depositional events. The modifying 

elements of time and change must be factored in, as well. 

Interpretation and the construction of a model of formation 

processes must draw from an eclectic array of sources, 

experimental and artifactual, as well as ethnographic. 

Studies of archaeological material may focus on the 

effects of particular formation processes on artifacts. For 

example, Bradley and Fulford (1980) emphasize downslope 

erosion as explaining the correlation between sherd size and 

the distance sherds migrated on the site. However, in most 

cases artifact variation results from a variety of formation 

processes, including both discard practices and natural 

processes, so that no one factor can explain all variation. 

Sweeping and other maintenance activities sorts sherds by 

size in different locations near the structure (Hayden and 

Cannon 1983). House deterioration can also sort sherds by 

size, as smaller artifacts wash farther from the structure 

and larger ones accumulate around the walls (McIntosh 1974). 

Small sherds are often used in the building material and may 
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be found clustered in the house when wattle-and-daub walls 

erode (M. Smith 1987). Downslope and outward movement by 

gravity or water erosion can also reduce sherd size (Kirkby 

and Kirkby 1976) and can increase abrasion and rounding of 

sherds (Schiffer and Skibo 1989). Plowing and refuse discard 

also affect sherd size, location, and diversity. Thus, a 

variety of concurrent formation processes sort and 

distribute artifacts by size. 

Multiple depositional processes affect artifact 

variation in space and over time, not only during occupation 

but after abandonment, as well. As artifacts accumulate or 

erode away, a cultural stratification emerges. This 

stratification is a result of the relationship between 

humans and material culture in a specific location. While it 

may never be possible to know the history of every sherd in 

a deposit, distinctive patterns of deposition and artifact 

movement can be discerned and analyzed. 

Thus, characteristics of the deposits and individual 

artifacts must be combined with stratification and the 

accumulation and dispersion of sediments, to produce a model 

of site formation. The development of an earthen domestic 

mound is a process combining accumulation and dispersion of 

natural and cultural materials. The distinction between 

natural and cultural, however, is not always clear. As 

Butzer (1982) has pointed out, cultural activities can 
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affect the content of sediments, their texture and 

chemistry, as well as their artifact content. In a sense, 

the artifacts in an archaeological deposit can be considered 

as one aspect of the sediment. Sediments and artifacts may 

accumulate at different rates by different processes. The 

interpretation of the sediment and artifact distributions 

form the basis for a model of mound formation processes. For 

the present study the resulting model can then be compared 

with evidence of mound formation from other mounds, both in 

La Mixtequilla and from sites in the region, in order to 

derive a general model of earthen residential mound 

formation. 

In the Maya area house mounds generally can be 

distinguished as the remains of individual structures 

(Ashmore and Willey 1981). These comprise a stone- and 

artifact-laden fill, often with stone alignments or 

structural footings. In La Mixtequilla, on the other hand, 

mounds are formed principally of the erosional products of 

refuse and wattle-and-daub houses. Two environmental 

features greatly affect mound formation in La Mixtequilla. 

First, there is a complete absence of stone. Second, because 

of the moist climate, preservation of such features as dirt 

floors is poor. Because of the dearth of structural remains 

as reference points, the interpretation of material from 

mound excavations in La Mixtequilla can be baffling. 
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Inferences must rely on an understanding of the processes of 

deposition and erosion. 

In the process of analyzing the material from mound 

1055, six major mound formation processes were defined. I 

propose that these processes are responsible for much of the 

development of earthen residential mounds. A number of minor 

formation processes can also be identified that create 

sources of variation and "deranging factors." The first 

three of these major formation processes defined are: 

1) the collapse and erosion of wattle-and-daub 

structures; 

2) the erosion and outward spread of artifacts due to 

gravity, wind, and water; 

3) the accretion of natural and culturally altered 

sediments. 

The above three formation processes are the main sources for 

the ubiquitous artifact-laden sediment of mixed origin that 

is commonly referred to as mound fill. For the most part, 

this mound fill appears to have resulted from accumulation 

rather than from deliberate, rapid deposition of sediments 

derived from elsewhere. More intentional mound formation 

processes are: 

4) refuse discard, both deliberate and accidental; 
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5) the deliberate movement by humans of trash and 

sediments for use as fill deposits, to build up and expand 

the mound; and 

6) plowing and the development of a humic soil layer 

after abandonment of the mound. 

Mound Foundations 

Evidence from documents, excavations, and modern 

occupation suggests that houses in southern Veracruz 

commonly are b'.lilt on naturally high places or dunes to 

avoid inundation during the rainy season (Paso y Troncoso 

1905; Melgarejo Viva nco 1943; L6pez de G6mara 1852; Garcia 

Payon 1966; L6pez and Molina 1986). While there is no firm 

evidence of this at mound 1055, it is likely that the 

earliest occupation was on a slightly elevated area. In the 

central portion of the present mound the various thin, 

sterile sand and clay layers lying below the mound fill are 

slightly higher in elevation than those below the present 

moundslope. Above the thin strata, in the lowest excavated 

levels, was a distinctive yellow-brown sediment, varying in 

texture, that contained the majority of the cultural remains 

in mound 1055. In portions of the excavations were found 

some darker deposits, apparently with a higher organic 

content, which contrasted with the yellow-brown sediment. 

Both the darker brown and the yellow-brown sediments varied 
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both in texture and in artifact density in different parts 

of the mound. 

A similar assortment of deposits was described by 

Drucker (1943b) in the Cerro de las Mesas excavations. 

Drucker noted what he referred to colorfully as a "dark 

purplish-brown muck" or "an old swamp muck," which made up 

the dominant pre-occupation sediment in the Cerro de las 

Mesas area. sometimes a more grey-brown sediment with sherds 

was noted in lower portions of the excavation, for example 

in trench 13 (Drucker 1943b: 17, figure 7 profile), which is 

interpreted as a series of refuse dumpings in a former 

hollow or ravine. However, the predominant culture-bearing 

deposit at Cerro de las Mesas was a yellow-brown sandy 

sediment apparently very similar to that found at mound 

1055. The sediment (commonly labeled "yellow-brown sandy 

soil, with sherds") was found both in mounds and in flat, 

sherd-bearing areas. The two dominant sherd-bearing 

sediments contrasted with dark brown "midden" deposits, 

lighter buff or yellow sandy sediments with few or no 

artifacts, a humic topsoil, and the "swamp muck". 

Drucker (1943b: 4) describes the yellow-brown sand, 

which makes up the majority of the sediment in the elevated 

area on which the site rests, as deriving from 

wind-deposited formations, dunes, in short, which 
became anchored down, and eventually leveled off. The 
cultural remains occur in the uppermost of these sand 
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layers, superimposed on the irregular rolling surface 
of the old dunes. The human occupancy of the site thus 
began at a time when the locality had begun to assume 
its present elevated character, and continued through 
the period of reworking and leveling off of the dunes. 

Thus, he postulates, the development of the sandy deposit 

began before, and continued in conjunction with, the human 

occupation of the region, with its subsequent modification 

of the landscape. 

In the formation of the deposits a natural process of 
aggradation was involved, in addition to the 
accumulation of cultural refuse. Consequently, isolated 
examples of thick deposits cannot be construed as 
indicative of great age, for deposition of this sort 
was probably relatively rapid ... " {Drucker 1943b: 16} 

Drucker {1943b: 4} notes that the "swamp muck" was sterile, 

"although in the hollows between the dunes the culture-

bearing strata lie directly on this subsoil." This is a 

clear indication that human occupation had changed the 

depositional configuration of the region. 

The 1987 excavations in La Mixtequilla confirmed the 

wide-spread presence of both an alluvial pre-occupation and 

bajo sediment of thin clay and coarse sand layers and a 

yellow- {or sometimes grey-} brown sand that contained 

varying amounts of clay or silt. The quantity of artifacts 

in the sandy sediment in many of the excavations increased 

gradually through time {i.e., from the base to the surface 

of the excavation}. Thus, whatever the geological origin of 

the sediments themselves, it is apparent that over a wide 
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region a fairly high-energy deposition of sediments occurred 

in conjunction with artifact deposition and human alteration 

of the landscape. This joint artifact and sediment 

deposition can be seen both in the stratification and in the 

characteristics of materials within archaeological deposits. 

A gradual increase in artifact quantity combined with a 

relative lack of distinct stratification in much of the 

mound, particularly in the central mound, suggest that most 

of the mound was not built up deliberately with large 

quantities of fill brought in from elsewhere. Rather, much 

of the deposition occurred more or less naturally, through 

the formation processes described above. 

Pre-occupation Sedimentation 

The stratification of mound 1055 was defined initially 

through a combination of excavation and augering strategies. 

All but one of the excavated units was augered at the base, 

from 50 150 cm deep, after excavation was completed. 

Augering provided a picture of the strata at greater depths, 

while exploring for further artifact-bearing layers. A 

similar auger and excavation strategy was followed at all 

the PALM excavations. 

The deepest stratum encountered in mound 1055 was a 

very smooth, compacted dark grey-brown clay, found at depths 

greater than 2 m BMD (below the mound datum). Above was a 

clay of similar texture, but of a distinctively pale, grey-
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yellow color. Often this was a very thin stratum overlying 

the darker clay. In portions of the site both clays were 

found to contain coarser inclusions of dark brown or more 

commonly a very distinctive black sand. Both clays were 

found below the water table, and contained no evidence of 

cultural material or alteration. 

A dark yellow-brown clay with inclusions of fine sand 

and coarse black sand lay above the two clay layers. 

Occasionally this sediment also was rather wet but it was 

usually found above the water table. No artifacts were 

encountered in any of the auger tests, although a few 

artifacts were found in the one instance where excavation in 

the stratigraphic trench on the western mounds lope continued 

into the coarse black sand-bearing sediment (there called 

stratum I). 

Excavations at other PALM mounds also located similar 

series of thin sand and clay strata. These thin strata 

underlying sediments across the entire region constitute 

alluvial deposits of low or moderate energy sediments. At 

mound 693 was found a series of grey sand, yellow sand, 

medium-coarse black or brown sand, and yellow brown sandy 

clay. A very low volume of artifacts was sometimes 

incorporated into the upper levels of this series, perhaps 

by trampling or other forms of disturbance, but the series 

appears to comprise natural strata (Speaker n.d.). At mound 
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354 a series of compacted red-brown clay, grey-brown clay, 

and yellow-brown clay was found beneath the culture-bearing 

sediments (Yarborough n.d.a), while at 1126 the lowest 

excavation reached a light grey clay covered by a mottled 

yellow-grey-brown clay (Yarborough n.d.b). In off-mound, 

bajo excavations at mound 1055, the alluvial series 

continued to the surface, incorporating a few artifacts in 

the upper levels (see Chapter 3). Alluvial deposition in the 

bajo areas continued along with the deposition of artifacts 

and sandy sediments on elevated areas and mounds. However, 

around mound 1126, four mounds converge on a small central 

area, which may have been a plaza or open area. A deep 

yellow or brown sandy sediment containing artifacts was 

found there in the two off-mound test-pits in the possible 

plaza area. This sediment was very similar to that described 

by Drucker (1943b) in Cerro de las Mesas and at the Small 

Mound Locality (EI Sauce), in excavations in non-mound areas 

with heavy surface sherd cover. It constituted a culturally 

altered deposit very different from the bajo excavations at 

1055, where a relatively unaltered (or much less altered) 

alluvial sequence continued in the off-mound locations, and 

is more similar to the mound deposits. Thus, the nature of 

the stratigraphic development reflects the intensity of 

occupation. In central locations such as at Cerro de las 

Mesas culturally-altered sediments accumulated over a wide 
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area while at more peripheral residential locations, such as 

those excavated by the PALM, such sediments are restricted 

to mounds. 

Modern Wattle-and-Daub Houses in La Mixtequilla 

A number of archaeological and ethnoarchaeological 

studies have documented how the deterioration of perishable 

structures contributes to the buildup of earthen mounds 

(McIntosh 1974, 1977; Deal 1985; Lloyd 1963; Butzer 1982; 

Kirkby and Kirkby 1976; Rosen 1986). As mentioned above, 

erosion of material from mudbrick structures is the primary 

component of tells (Davidson 1976). McIntosh's work in Ghana 

(1974; 1977) showed that mounds can form due to the collapse 

and erosion of terra pise and wattle-and-daub structures. 

The ruins may then be leveled and a new structure built on 

top. The mound begins to form naturally, without deliberate 

construction of an artificial platform. 

Wattle-and-daub has been used in southern Veracruz for 

residential construction since at least the Colonial period, 

and probably earlier (see Chapter 2). This inexpensive 

material continues to be used in La Mixtequilla for house 

construction, although the easy availability of pre

fabricated materials has made it rarer. In 1988 I 

interviewed several families with one or several wattle-and

daub houses in their house compound. While I expected to be 

able to find pieces of daub comparable to the archaeological 
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material, this did not prove to be the case. In addition, it 

was never possible to remove pieces from the actual 

structures, which were currently being used by the families. 

However, through interviews and inspection I was able to 

learn about this form of construction. 

Wattle-and-daub is used by some of the poorer families, 

especially for secondary structures. The construction was 

fairly variable, but the intention in construction was to 

keep the house cool and prevent water from seeping in. A 

number of techniques are used to keep out water. A small 

mound may be built up around the edge, and the wattle placed 

on top. A tree trunk may also be laid on the ground, and the 

walls built on top of the trunk. Often rocks or concrete 

blocks are placed along the outside as well. 

The floors are generally of packed, swept dirt, 

although occasionally bricks or rocks may be laid down and 

cement poured over them to make a more solid floor. The 

posts and roof frame are built next. Posts are placed in the 

corners, and at least one post is also placed on each side 

in the middle of the long axis walls. The walls are then 

constructed over the frame in a way that will keep the house 

cool and airy. Wattle for the walls may be anything from 

split, opened tomato boxes, to thin flexible branches woven 

cross-wise, to poles made from the inner stem of a palm 

(penca) nailed to the support posts. 
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Last, the walls are daubed on the exterior and 

sometimes on the interior as well, to keep the house cool. 

The daub may be made from mud (generally drawn from a local 

irrigation channel) mixed with straw (zacate) and water. An 

interesting modern innovation is the use of cow manure, 

alone or mixed with the mud, in order to daub the walls. 

Manure is easily available and does not smell once it has 

dried. The daubing is smoothed by hand, and the outside can 

be painted and/or plastered, if desired. The walls need to 

be redaubed about every three years. Roofs are thatched with 

palm fronds, and can last from 4 to 10 years, depending on 

the skill of the maker. Thus, wattle-and-daub houses require 

some vigilance to maintain, but can be built and repaired 

easily with inexpensive materials. The daubing and the 

chinks between the wattles make the houses particularly cool 

and airy, which is important in such an warm and humid 

climate. Lastly, the use of logs, bricks, or stones, and/or 

building on an existing mound, solve the problem of 

inundation during the rainy season. 

Feature 9 

Remains of prehistoric wattle-and-daub residential 

construction have been found in a number of sites in 

southern Veracruz (e.g., Stark 1977). In La Mixtequilla 

evidence for this form of construction was shown most 

clearly for the Classic period in the excavations at mound 
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1055). An unusual concentration of large daub chunks was 

found at the top of the mound in the north-central portion, 

in a long, shallow trench (see Chapter 3; Figures 7.1 and 

7.2). The deposit, designated as feature 9, was interpreted 

to be the remains of a wattle-and-daub structure that had 

burned and collapsed (Hall 1987). The burning served to 

preserve the daub along with details of pole impressions and 

other architectural information. The daub layer sealed the 

top of a very rich deposit of Terminal Classic trash. 

Although no floor was preserved in this badly-burned 

deposit, it is likely that the trash had been deposited on a 

former floor; the base of the dense concentration of refuse 

(see below) was about the same level as floor remains found 

in unit 57N57E, directly to the east in zone 1 (see Chapter 

3) • 

The upper portion of feature 9, which appeared at 

around 0.85 m AMD, or around 15 cm below the present ground 

surface, consisted of an area of extremely burned sediment, 

very large and uneroded sherds, reconstructible vessels, 

obsidian, large bone fragments, marine shell, snails, ground 

stone fragments, and other artifacts, with chunks of daub 

and burned earth. It was capped by an irregular layer of 

melted daub chunks. Many of the sherds were found lying flat 

immediately above or below the daub layer. 
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Figure 7.1 A shallow trench in the central, highest portion 
of mound 1055 found evidence for an ancient wattle-and-daub 
structure, feature 9. Excavated units were: 56N55E, 56N54E, 
56N53E, 56N52E, 55N52E, 56N51E, and 57N51E. Additional 
evidence of daub construction, feature 5, was found in unit 
57N57E. Map by B. Stark. 



~\1L--->lL.._--",-;r-~~:::--"'-='=::::=r-:::_._::ll: U .•• L.!::: .••• ::::: ..... :::: .. _.= .... = .... ~-:i "''iF::':-='':::::::-c=,..,..,..,.,.....".:'j'---4.----l..L-,. 20 ....... 

·0 ..... 
,/~~ .... J 
, C .... '" 

1m ,5_1 

C) .... ,_. 
0d.'·'1~""'t 
0 ... • .... · 

300 

Figure 7.2 Profile of shallow central mound trench on mound 
1055, showing feature 9 with the layer of large fired daub 
pieces. A = plow zone (macro 21); B = stratum Z (macro 23); 
F 9 = Feature 9; a = fired daub chunks; b = burned 
sediments; c = animal burrow. 
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within this dense layer or below the melted daub were many 

larger chunks of what may be considered structural daub: 

chunks of unfired mud that had been smoothed on one or two 

sides, frequently with distinct pole impressions on the 

opposite side. In several places a group of such pieces was 

stacked haphazardly on top of one another, as if they had 

collapsed and fallen in together. Tiny irregular eroded 

pieces of daub were found in nearly all the other 

excavations in the site, but rarely preserved with so much 

detail intact. However, the fire that so scorched the ground 

served to fire and preserve the daub. 

Some unusually large and uneroded pieces were 

preserved, allowing for the observation of details of the 

wattle and daub construction. In particular, the pole 

impressions reflect the size and shape of the construction 

beams. Where possible, the approximate diameter of the pole 

was obtained from the impression (Figure 7.3). A continuum 

of pole sizes is indicated, from 1.8 to 9.0 cm in diameter. 

It is possible that larger poles were used as beams of 

supporting walls, corners, or the roof. Smaller impressions 

may have been left by sticks and poles used in the walls or 

roof that did not serve a weight-bearing function. The poles 

were erected first, and the daub slathered onto the outside 

and then smoothed. The daub does not appear to have been 

stuccoed or painted. 
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Individual pole impressions 

Figure 7.3 Sizes, in centimeters, of individual poles or 
wattle measured from impressions on the presumed interior 
surface of smoothed, fired daub chunks found in feature 9 of 
the shallow, central mound trench in mound 1055. 
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Below the daub layer the sediment was less burned, but 

slightly darker than the surrounding sediments. In the lower 

sediment there was a dense concentration of extremely large 

sherds and reconstructible vessels, large ground stone 

fragments, whole animal bones, and obsidian, with some 

snails and marine shell. Frequently the large sherds or 

partial vessels were found lodged under daub chunks and 

melted daub. In particular, several partial vessels, a mano 

fragment, and some large stacked sherds were grouped 

together under some large daub pieces. There were fewer daub 

chunks within the artifact concentration itself, and they 

were much smaller and more eroded than those above. The 

ceramics included a high proportion of Classic decorated 

wares, such as Tuxtlas Polychrome (type 45b), Negative 

Resist (type 36), False Negative Resist (type 54), streaky 

(type 5; including several decorated globular bowls with 

nubbin supports), and a large number of ACMO (type 17) 

convex-sided bowls. There was no admixture of Historic or 

Postclassic wares. The unmixed nature of the ceramic 

assemblage, and the fact that the artifacts were so large 

and well preserved, suggested that the deposit had not been 

disturbed since deposition. Below this concentration, the 

artifact density declined. No floor was evident, but the 

excavations in the La Mixtequilla area indicate that dirt 

floors do not preserve well in this environment. 
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While the excavations at mound 1055 confirmed that 

wattle-and-daub construction was used there, interpreting 

the size and layout of the structure was not really 

possible. The excavation probably uncovered one edge or 

corner of the burned structure, with the majority of the 

original structure lying further towards the center and 

south of the mound. In retrospect, additional trenching or 

augering might have permitting mapping out the extent of the 

daub layer, roughly indicating the size of the structure. 

without rock footings or preserved floors, however, it would 

be difficult to determine more precisely the layout of the 

structure. 

Collapse and Erosion of Wattle-and-Daub structures 

As wattle-and-daub is a primary construction technique 

in southern Veracruz, it can be expected that eroded daub 

would be distributed throughout mound 1055 due to the 

intermittent erosion of such structures. In fact, apart from 

feature 9, eroded daub was found in virtually all excavated 

and augered contexts. The effects of wattle-and-daub erosion 

on the formation of mound 1055 can be seen by examining the 

concentration and dispersal of eroded daub fragments found 

in excavation. All daub was weighed in analysis, and the 

concentration of daub (weight in kilograms/cubic meter) was 

determined, so that it could be compared among different 

contexts. 
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The dispersal of daub appears to have extended outwards 

from the moundtop. The concentration of daub throughout the 

excavation generally was greater in the moundtop area, 

decreasing significantly away from there (Table 7.1). 

However, daub also tended to be concentrated on the west

central mound edge, an area where large volumes of refuse 

were dumped at times (see below). There appears to have been 

an increase in daub deposition, by whatever means, as there 

was an overall increase in the weight of daub in most 

excavated areas through time. It is tempting to speculate 

that this may have been due to an increase in the number of 

structures built on the mound, perhaps suggesting an 

expansion of the household with time. However, there is not 

enough evidence to either support or disprove this idea. 

Daub simply may have accumulated as it was moved, dug up 

from pits, and incorporated in fill. In addition, it is 

likely that some of this daub derived from other sources, 

such as burned soil in hearths. However, virtually all 

contexts with any sUbstantial quantity of artifacts 

contained some daub with smoothing or impressions, deriving, 

therefore, from a structural context. 

In the lowest excavated levels, daub was concentrated 

on the west-central mound slope, particularly at the base of 

the Middle Classic midden deposit stratum F (macro 8 in the 

stratigraphic trench on the west-central moundslope) and 



ZONE MACRO 

Plow Zone: 

2 1 
1 46 
1 21 
1 47 
2 51 
3 50 
3 49 
3 48 
4 52 
4 53 

Upper Levels: 

2 2 
2 4 
1 27 
1 28 

1 22 

1 23 
1 12 

1 13 

2 31 
3 24 
3 18 
3 15 
4 34 
4 37 

Table 7.1 
Horizontal Variation in 

Daub concentrations in Mound 1055 

DBDENS 
kg/m3 

0.4 
1.6 
2.3 
1.0 
0.9 
0.3 
0.1 
0 
0 
0.02 

2.9 
3.8 
3.2 
6.0 

50.8 

3.3 
7.1 

3.5 

0.6 
0.7 
0 
0.2 
0 
0 

PROVENIENCE 

West moundslope, stratum A 
West mound top 
Central moundtop 
East moundtop 
Southeast mounds lope 
South mounds lope 
Northeast mounds lope 
North mounds lope 
Off-mound 
Off-mound 

West moundslope, stratum B 
West moundslope, stratum C 
West central mound 
Fea. 7, trash-filled pit, west 
central mound 
Fea. 9, daub/refuse feature, 
central mound 
Central mound 
East central mound, fill above 
fea. 5 daub 
East central mound, fill below 
fea. 5 daub 
Southeast mounds lope 
South mounds lope 
Northeast mounds lope 
North mounds lope 
Off-mound 
Off-mound 
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ZONE MACRO 

Middle levels: 

2 
2 

1 
1 
2 
3 
3 
3 
4 
4 

5 
6 

29 
14b 
32 
25 
19 
16 
35 
38 

Lower levels: 

2 
2 

2 
2 
2 
1 

1 
2 
3 
3 
3 
4 
4 

7 
8 

9 
10 
11 
30 

14a 
33 
26 
20 
17 
36 
39 

DBDENS 
kg/m3 

3.9 
8.4 

1.1 
0.9 
0.1 
0.02 
0.7 
1.4 
o 
o 

12.3 
4.6 

0.2 
o 
0.8 
1.9 

0.2 
0.02 
0.1 
0.2 
0.2 
o 
o 

Table 7.1, p. 2 

PROVENIENCE 

West moundslope, stratum D 
Fea. 12, trash-filled pit, west 
mounds lope 
West central mound 
East central mound 
Southeast mounds lope 
South mounds lope 
Northeast mounds lope 
North moundslope, fill 
Off-mound 
Off-mound 
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Str. E, midden, west moundslope 
Str. F, Mid. Classic midden, west 
mounds lope 
West mounds lope , stratum G 
West moundslope, stratum H 
West moundslope, stratum I 
West central mound, Middle Classic 
levels 
East central mound 
Southeast mounds lope 
South mounds lope 
Northeast mounds lope 
North mounds lope 
Off-mound 
Off-mound 
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immediately below it in the uppermost level of stratum G 

(macro 9), a sandy sediment with few artifacts. In other 

deep contexts only the lowest portion of unit 52N47E in 

western zone 1 (macro 30) contained sUbstantial daub. 

Quantity decreased away from unit 52N47E, although neither 

slope nor distance from this unit appears to be primarily 

responsible for greater dispersion. In the middle levels of 

the mound the dispersal of daub was concentrated in zone 1, 

but with more abundant dispersal to the north. There was 

also a concentration of daub in two deposits defined as fill 

to expand the mound (see below): stratum D in the 

stratigraphic trench (macro 5) and the middle stratum of 

unit 84N46E (macro 16) to the north, and especially in the 

trash-filled pit, feature 12 (macro 6), which was excavated 

into stratum D. In the uppermost Classic period levels, daub 

was especially abundant in zone 1, and appears to have 

undergone less dispersion. Daub in zone 1 was concentrated 

in feature 9 (see above) and in feature 5, in unit 57N57E 

around 2-3 m east of feature 9, a second 5-10 cm thick layer 

of daub chunks and melted daub probably deriving from the 

same structure. In the plow zone, daub dispersal from the 

mound top (probably deriving mostly from the deposits 

immediately below) was mainly to the south and west, so that 

primarily non-cultural factors such as proximity and 
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slightly steeper slope may be responsible for dispersion to 

a greater extent than below. 

Thus, during the main Classic period occupation, the 

dispersal of daub appears to have been largely the result of 

human intervention, whereas, after abandonment, natural 

erosion, abetted by gravity, continued the process of 

dispersal. It is possible that in the upper mound levels 

gravity may have been primarily responsible for the movement 

of daub, while in earlier levels a variety of factors, such 

as slope, distance, or maintenance activities, may have been 

responsible for daub dispersal. The west-central mounds lope 

area (i.e., the stratigraphic trench), a focus for trash 

discard, was also an important location for the discard of 

wattle-and-daub remains. The ratio of daub to ceramic weight 

(see Chapter 5) shows that there was a relatively high 

proportion of daub in the refuse in the west-central 

moundslope. The ratio of daub to ceramic weight decreased 

slightly in the upper levels of the stratigraphic trench, 

strata Band C (macros 2 and 4), along with much smaller, 

more eroded sherds than were found below. 

The concentration of daub in a few locations can 

suggest something about the manner in which wattle-and-daub 

remains were discarded. First, daub was found concentrated 

in several dense secondary refuse locations. Both the west

central moundslope midden deposit (stratum F: macro 8) and 2 
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trash-filled pits (feature 7 in zone 1 [macro 28] and 

feature 12 in the stratigraphic trench [macro 6]) contained 

substantially more eroded daub than most other deposits on 

the mound. This suggests that after a structure was razed, 

both daub and refuse may have been cleared out and discarded 

before rebuilding. In particular, a dense quantity of daub, 

mixed with large sherds, ground stone fragments, and partial 

vessels, lay at the base of stratum F (macro 8) and the 

upper levels of stratum G (macro 9) below. The concentration 

of daub at the base of the mounds lope trench was 

substantial, 11.2 kg/m3 , suggesting wattle-and-daub remains 

were discarded there around the time when the locus was 

first being used as a refuse dump. It is apparent that 

wattle-and-daub remains were cleared intermittently and 

discarded in secondary refuse loci, probably before the 

building of a new structure. However, the ratio of daub to 

ceramic weight shows that while daub makes up a sUbstantial 

proportion of the contents of the deep trash-filled pit, 

feature 12 (macro 6), disposal of artifacts was the primary 

purpose for the filling the moundtop pit, feature 7 (macro 

28). Feature 7 was filled with an exceptionally dense 

quantity of very large, heavy ceramics. 

By far the highest concentration of daub was found in 

feature 9 in the center of zone 1 (macro 22; see above). 

Found immediately below the humic plow zone layer, feature 9 
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appears to have derived from the last occupation of the 

mound. Because the mound was then abandoned, no effort was 

made to clear the remains, which were left behind as an 

unusually intact concentration. Subsequently, the daub did 

not erode outwards as much as previously, so that in the 

upper levels of the mound there is a greater concentration 

of daub in zone 1, especially around feature 9, with much 

less horizontal dispersion. A second concentration of daub 

continued to the east of feature 9 in feature 5 (in macro 

12, the upper levels of unit 57N57E). 

The concentration and distribution of daub can provide 

information on the location of ancient perishable structures 

which might otherwise leave no evidence. Where the remains 

of the structures are not completely cleared away, layers or 

concentrations of daub, such as in feature 9, can mark house 

locations even in the absence of rock alignments, floors, or 

other features. Similar layers of daub were found in 

Patarata 52 (Stark 1977), La Victoria, Guatemala (Coe 1961), 

and other sites. The relative weight, or density, of daub in 

other excavated locations provides information on its 

dispersal and its contributions to mound formation. 

Concentrations of daub are also found in some secondary 

refuse locations, where they appear to have been deposited 

after a destroyed house was leveled and cleared off. In many 

cases, daub in these secondary refuse locations also retains 
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pole impressions, which can indicate the variety of 

construction techniques. Lastly, eroded daub is found 

throughout the mound in nearly all locations, contributing 

to the development of mound sediments and to mound bulk. 

Horizontal and vertical Accumulation of Sediment and Refuse 

The erosion of wattle-and-daub houses not only 

contributes to mound growth, but helps to distribute refuse 

throughout the mound area. Dispersion will have an impact on 

the size and density of sherds found in different areas, 

through movement and sorting. The distribution of refuse 

should affect the contents of the mound sediments. Eroded 

artifacts will be distributed by water and gravity from 

their place of deposition, so that the artifacts in an 

excavated locus will commonly include material from a mixed 

variety of sources. The variety of these sources should be 

reflected in the variety of characteristics of the contents, 

the size and wear on the artifacts. In addition, while 

sedimentation continues throughout the occupation due to the 

erosion of daub and artifacts, overall changes in the 

quantity of artifacts through time ought to be a reflection 

of the size and/or intensity of the occupation. In other 

words, where more artifacts are discarded, more will be 

dispersed. 

Throughout most of mound 1055 there was little 

distinct, observable change in sedimentation patterns. 
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Excavations in unit 52N47E in the western central zone 1 

showed no color change and only a gradual increase in 

sediment texture, judging from impressionistic observations 

in the field. This pattern was seen in virtually all the 

excavated units. Possibly the removal of the natural 

vegetation as a result of continued occupation led to an 

increase in slope wash and erosion, resulting in a shift to 

the deposition of larger grained sediments. The accumulation 

of cultural materials as part of the sediment (Butzer 1982) 

might also have increased sediment grain coarseness, 

although this was not seen in other mounds excavated in La 

Mixtequilla, where grain size often was coarser in lower 

levels (see below). 

Thus, the sediment accumulation indicated a gradual 

change in the depositional environment without abrupt 

changes in stratification, development of soils, or much 

deliberate use of fill. The sediment, comprising the eroded 

remnants of daub, artifacts, and other remains from a 

variety of sources, is what is commonly referred to as mound 

fill. It is yellow-brown in color, and comprises the bulk of 

the mound sediments. Because of the lack of distinct 

stratification and the gradual rather than abrupt change in 

artifact and sediment characteristics over time and in 

space, the yellow-brown sediment appears to have accumulated 

over time rather than having been deposited en masse at 
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intervals. There also was no development of soils or 

evidence of erosion to indicate a prolonged interruption of 

the occupation. The sediment accumulation in much of mound 

1055 appears to have continued unabated to the end of the 

Late-Terminal Classic period. At the same time, artifact 

accumulation continued at a separate and variable pace. 

However, the overall density of artifacts increased with 

time throughout the mound (Figure 7.4; Table 7.2). 

Both the ceramic density and the mean size of sherds 

increased through time in nearly all the excavated units. 

Thus, the processes of artifact accumulation proceeded more 

or less separately from the processes of sediment 

accumulation. The west-central zone 1 unit 52N47E contained 

in all levels both the most and the largest ceramics of any 

excavated context in mound 1055, excluding the secondary 

refuse deposits. This central unit appears to have been the 

location for at least some refuse dumping throughout the 

occupation of the mound. It is possible that western zone 1 

may have been in the region of a garden, although this is 

difficult to prove at present. Mound 1055, at greater than 

50 m wide east-west and 60 m north-south, is sufficiently 

large to have had room for a kitchen garden in that 

location. Killion (1987; Killion et ale 1989) has shown that 

kitchen gardens are often the repository in the solar of a 

large quantity of secondary refuse. The location of unit 
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17.8 kg/m3 

49.8 kg/m3 114.5 kg/m 3 

29.7 kg/m3 

10.8 kg/m3 

30 em 

Unit 52N 47E 

Figure 7.4 unit 52N47E in the western central mound area of 
mound 1055. The unit showed no clear stratification apart 
from a very gradual change in texture through time, yet 
ceramic density increased through time. There is also a 
topsoil layer, a trash-filled pit, two small ash deposits. 
ceramic densities for the plow zone (macro 46), trash-filled 
pit feature 7 (macro 28), and the lower (macro 30), middle 
(macro 29), and upper (macro 27) thirds of the mound fill 
sediment are shown. 
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Table 7.2 
Horizontal variation in 

Mound 1055 Sub-Plow Zone Contexts 
(excluding secondary refuse deposits) 

ZONE MACRO 1'1TDENS ANALSIZE CTSIZE DB DENS OBSDENS 
kg/rn3 grn/sherd #/rn3 kg/rn3 #/rn3 

Upper levels: 

2 2 21. 5 9.8 3494 2.9 77.3 
2 4 23.4 9.5 2747 3.8 69.4 
1 27 49.8 38.7 2397 3.2 64.6 
1 23 25.5 27.5 1648 3.3 66.5 
1 12 16.8 19.3 1438 7.1 51.7 
1 13 22.2 27.5 1354 3.5 46.0 
2 31 8.5 11.2 1173 0.6 26.7 
3 24 8.2 12.0 1463 0.7 23.0 
3 18 5.7 29.5 1060 0 20.0 
3 15 6.0 8.2 1091 0.2 34.8 
4 34 0.7 14.0 127 0 0 
4 37 0.1 10 0 0 

Middle levels: 

2 5 18.5 18.8 1774 3.9 37.3 
1 29 29.7 27.7 2000 1.1 38.1 
1 14b 12.4 28.1 524 0.9 12.5 
2 32 2.5 17.7 258 0.1 2.5 
3 25 1.8 20.8 203 0.02 0 
3 19 7.1 9.6 1135 0.7 26.7 
3 16 17.5 33.7 1360 1.4 25.0 
4 35 0 0 0 0 
4 38 0 0 0 0 

Lower levels: 

2 9 0.14 11 0.2 0 
2 10 0.4 4.5 29 0 0 
2 11 1.8 15.2 133 0.8 0 
1 30 10.8 26.7 1071 1.9 24.3 
1 14a 3.7 9.8 652 0.2 10.0 
2 33 0.1 10 0.02 0 
3 26 0.2 18.5 26 0.1 0 
3 20 3.0 9.1 364 0.2 2.2 
3 17 1.2 16.8 115 0.15 2.4 
4 36 0.1 14.0 7 0 0 
4 39 0 0 0 0 0 



52N47E might have been ideal for a kitchen garden during 

some or all of the occupation of the mound, or simply may 

have been a good peripheral location for refuse dumping. 

Lower Excavated Levels 
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Horizontal variation in ceramic size and wear can also 

be discerned throughout mound 1055. For example, even though 

artifact densities were generally low, the lower excavated 

levels of the yellow-brown sediment showed significant 

horizontal variation. ceramic density was higher in the 

central portion of the mound (zone 1), particularly in unit 

52N47E (macro 30), and lower on the mound slope, except for 

the distinct midden deposit stratum F (macro 8; see below). 

This suggests that much of the sherd deposition in the lower 

levels of mound 1055 was due to slopewash and erosion of 

material away from the areas where it had been discarded. It 

is likely that western zone 1 began to be a major refuse 

discard locus at this time. Density of artifacts was much 

higher in this location in the lower levels, and diminished 

away from it. 

Similarly, mean sherd size in the lower levels of mound 

1055 was largest in western zone 1 (macro 30 in unit 

52N47E), and somewhat smaller in eastern zone 1, directly to 

the north in the moundslope unit 85N46E, and in the 

stratigraphic trench on the west-central moundslope (macros 

14, 17, and 9-10, respectively). Macros 14, 9 and 10 were 
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closer to unit 52N47E than were the other mounds lope 

contexts to the northeast, south, and southeast (macros 20, 

26, 33, respectively). Both distance from the center and 

elevation (i.e., the action of gravity) appear to have 

combined to reduce sherd size. The slope of the mound 

directly to the north is gentle, and there is little slope 

difference from the moundtop to the western mounds lope 

units. Sherd size in these locations therefore was less 

reduced than to the northeast, south, and southeast (macros 

20, 26, and 33, respectively), where the slope is more 

abrupt. 

Sherd size variation was also greater in zone 1. In 

comparing the size ranges (weight/count) of different types 

from macros 30, 14, 17, and 20, it is apparent that most 

sherds in macros 14, 17 and 30 weigh less than 14g/sherd. 

Macro 14 does include some larger coarsewares, however, 

while medium-finewares are all relatively reduced and even 

in size. Macro 30, on the other hand, has a much wider range 

of sherd sizes, with a lesser proportion under 14 g/sherd. 

This further reinforces the inference that macro 30 in unit 

52N47E of western zone 1 was located near a locus of refuse 

deposition, such as a garden. 

The lower levels of the central portion of mound 1055, 

in zone 1, also contained a greater variety of artifacts. 

The proportion of obsidian was greater, and there was 
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unworked bone and daub in this area, especially, again, in 

macro 30 in western zone 1. Obsidian was found only in zone 

1 (macros 30 and 14) and to the north and northeast 

moundslope (macros 17 and 20). There was unworked bone in 

these contexts and in stratum G (macro 9 in the 

stratigraphic trench in the west-central mound slope), while 

daub was most concentrated in macro 9 and in zone 1. Thus, 

there appears to have been more intensive deposition in the 

central mound area. Although the area sampled was of course 

small, there was no indication of really intensive, 

deliberate secondary refuse deposition. The concentration of 

daub in macro 9, however, does suggest a possible deliberate 

deposition of this material, perhaps from the clearing of a 

house. stratum G was overlain by the midden deposit called 

stratum F (macro 8), which also contained an abundance of 

daub in its lower levels. This suggests a possible break in 

occupation, or razing and rebuilding of a house, with a 

subsequent shift in refuse deposition patterns. 

Middle Excavated Levels 

In the middle levels of the mound (macros 29, 14a, 16, 

19, 25, and 32), sherd size and density continued to be 

highest in the central mound area, especially in unit 52N47E 

(macro 29). Density decreased directly to the north and west 

(macros 16 and 5), and still further to the northeast, 

south, and southeast moundslope areas (macros 19, 25, and 
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32, respectively). A similar pattern can be seen with 

artifact size, with the smallest mean sherd size to the 

northeast, although there was little notable difference in 

sherd size variation. Thus, distance and slope would appear 

to be the main determinants of ceramic density and size. The 

pattern of obsidian distribution differed markedly among 

different areas, with the greatest quantity in the western 

part of the mound (macros 29 and 5), slightly less to the 

north and northeast mounds lope (macros 16 and 19), and 

considerably less elsewhere. 

Thus, horizontal variation in artifact characteristics 

in the middle levels of mound 1055 was fairly complex. Much 

of the difference in artifact quantity and characteristics 

in different excavated portions of the mound was probably 

due to the results of deliberate deposition. For example, 

macro 16 (the middle stratum in unit 85N46E on the northern 

moundslope), was a much darker stratum from the surrounding 

mound fill and was also distinct in artifact 

characteristics. Overall, however, the greatest variety of 

artifacts was found in the mound fill of the west-central 

moundtop area (macro 29), which appears to have been a focus 

for refuse deposition throughout much of the occupation, and 

in the fill deposits, macros 5 (west-central mound slope) 

and 16 (north). 
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Upper Excavated Levels 

In the upper levels of mound 1055 (macros 27, 12 and 

13, 15, 18, 4 and 2, 24, 31) the horizontal distribution of 

artifacts changed, becoming even more concentrated in the 

central portion of the mound with less horizontal 

dispersion. Macro 27, the upper portion of unit 52N47E, 

contained an extremely dense, midden-like concentration of 

predominantly large ceramics, with a moderately high 

quantity of obsidian. There was also a fairly dense 

concentration of ceramics to the east of macro 27, in 

stratum Z (macro 23 in the shallow central mound trench) and 

macros 12 and 13 in unit 57N57E to the east of stratum Z 

(very mixed, interspersed series of sediments that may be 

some kind of fill), and to the west-central mounds lope in 

strata Band C (macros 2 and 4). In the other mounds lope 

excavations the ceramic quantity decreased markedly, and 

appeared to decline with distance from the central mound 

area. However, while there was a dense quantity of artifacts 

in and near the central mound area, zone 1, the artifacts 

differed greatly in their characteristics. The ceramics in 

stratum Z and in unit 57N57E (macros 23, 12, and 13 in zone 

1) were moderately large, while in the west-central 

mounds lope in strata Band C (macros 2 and 4), the sherds 

were distinctively small and eroded. There was, however, a 

greater volume (by both weight and count) of obsidian in the 
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west-central mounds lope contexts, strata Band C, compared 

with the central mound contexts. 

Thus, the depositional processes in operation in the 

upper mound levels locations appear to have been quite 

different from earlier. All the zone 1 contexts had a 

similar distribution of sherd sizes in the upper excavated 

levels, with a concentration under 20 g/sherd, and a wide 

range of larger coarsewares, while the majority of ceramics 

in stratum B (macro 2 in the stratigraphic trench) were 

under 14 g/sherd, with a narrow range of slightly larger 

coarsewares. However, stratum Z, the mound fill in central 

zone 1 (macro 23) was marked by having a much greater 

diversity of sherd sizes. In contrast with the upper levels 

of mound fill in unit 52N47E in western zone 1 (macro 27), 

stratum Z contained more large sherds of types ACMO 17a, 

PARO 16a, and Red Rimband on Orange 11m, and a wide range of 

both smaller and much larger sherds of Coarse Orange-on-Buff 

Sa. stratum Z was also notable as being the only context 

that showed a distinctly greater diversity in ceramic types 

compared with other excavated contexts at mound 1055. 

stratum Z included three partial vessels, consisting of a 

jar, a convex bowl, and a shallow basin. 

Thus, the central portion of the mound, stratum Z 

(macro 23), which was not excavated below level 6, showed a 

marked diversity of both ceramic sizes and types. While 
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diversity is a reflection of a wide variety of factors, 

making its interpretation problematic, it is conceivable 

that this diversity reflects the convergence of a greater 

number of waste streams and depositional processes than 

occurred in most other portions of the mound. The central 

mound, zone 1, would be expected to have been the focus for 

several depositional processes. First, the erosion of at 

least one house structure, in which refuse was deposited, 

would result in the deposition of refuse around the house 

area. In addition, larger artifacts would tend to cluster 

nearer to the house, with the smaller ones washing farther 

away (McIntosh 1974). The edge of the house is also a 

location for provisional discard (Deal 1983; Hayden and 

Cannon 1983). Three partial vessels and some large (200-300 

g) ground stone fragments were found in stratum Z in the 

central mound area. Combined with small items probably left 

behind during house and patio sweeping, and items left 

behind during abandonment (when cleaning tends to slack off 

[stevenson 1982]), this resulted in a very diverse deposit, 

with both very large and very small articles in it. 

Horizontal variation 

The horizontal distribution of artifacts in mound 1055 

changed through time. In the lower levels of the mound, the 

distribution of refuse -- in other words, the relative 

quantity and the reduction in size of artifacts -- declined 
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away from the central mound area, with a general axis of 

dispersal towards the north. The decrease in artifact size 

may be due both to a reduction in size through damage as 

material is transported and through sorting by size. 

Smaller, lighter artifacts may wash farther outwards. 

Artifact dispersal was augmented by secondary refuse 

dumping, loss, and other discard activities. In addition, 

some fill was probably used to build up the mound, utilizing 

material from refuse. The distribution of refuse changed in 

the later occupation of the mound. Although the greatest 

quantity of refuse was found closest to the mound center in 

all levels, in the later part of the occupation the quantity 

of refuse fell off dramatically with distance from the 

center, even considering that fill was used in the upper 

levels as well. Perhaps because the mound was then 

abandoned, there may have been less time for disrupting and 

dispersing factors to affect artifact characteristics and 

quantities around the mound. Thus, refuse was considerably 

more concentrated in the central area than it had been 

earlier. 

Secondary Refuse and Fill Deposition 

Erosion, accretion, and dispersion together contribute 

the character of the mound fill sediment and its contents. 

However, mounds commonly contain areas that are distinct 

from most of the mound fill by their sediment color and 
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texture and by the characteristics of their artifacts. Fill 

and secondary refuse deposits also affect both mound size 

and shape, expanding and leveling the mound. 

Secondary refuse and fill deposits were evident in the 

stratification of mound 1055. These distinct deposits 

included several trash-filled pits and distinctive layers 

marked by changes in sediments, organic content, and 

artifact quantity. Deposits defined as fill were strata that 

were distinctively darker than the regular mound fill, 

contained a mixture of artifacts and artifact 

characteristics, and appear to have been deliberately 

deposited. Secondary refuse contexts also contained darker 

sediments, but included a much higher density of artifacts 

than fill deposits, and appear to have resulted from the 

deliberate deposition of refuse in a specific location 

(Table 7.3). 

Four excavated contexts appear, from their 

stratigraphic position and their characteristics, to have 

resulted from the moving of refuse for fill. These are: 

macro 16, on the northern mounds lope in the middle portion 

of unit 85N46Ei stratum D (macro 5), on the west-central 

mounds lope overlying stratum Fi and macros 12 and 13, the 

middle and upper strata in unit 57E57E on the eastern edge 

of the central mound. A fifth possible fill context was 
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Table 7.3 
Secondary Refuse and Fill Deposits 

MACRO WTDENS ANALSIZE CTDENS DBDENS OBSDENS %PVs* 
kg/m3 gm/sherd #/m3 kg/m3 #/m3 

Secondary Refuse Deposits: 

22 58.9 44.3 2305 50.8 147.7 8.1% 
28 114.5 62.9 5388 6.0 108.0 1.5% 

7 49.5 25.9 3800 12.3 133.3 0 
8 31.3 34.0 1954 4.6 27.1 2.6% 
6 32.7 29.7 1995 8.4 43.6 1.0% 

(27 49.8 38.7 2397 3.2 64.6 0) 
(29 29.7 27.2 2000 1.1 38.1 0) 
(30 10.8 26.7 1071 1.9 24.3 0) 

Fill Deposits: 

2 21. 5 9.8 3494 2.9 77.3 0 
5 18.5 18.8 1774 3.9 37.3 0.6% 
16 17.5 33.7 1360 1.4 25.0 0 
13 22.2 27.5 1354 3.5 46.0 0 
12 16.8 19.3 1438 7.1 51.7 0 

*Partial vessels (> 1/3 complete) 
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stratum B (macro 2), with stratum C (macro 4), a thin, less 

compacted layer, below it, above macro 5. All the possible 

fill contexts were found in the upper levels of the mound, 

and near to the mound edge. All were darker than the 

deposits below and contained more organic material, daub, 

food remains, and artifacts than most mound fill deposits. 

All the fill deposits had a ceramic density of about 20 

kg/m3 , although mean sherd size and other artifact 

characteristics were quite variable. 

The possible fill deposits contrast with four others 

that appear to be secondary refuse deposits, locations to 

which refuse had been moved for discard. The secondary 

refuse deposits included two trash-filled pits (feature 7 in 

the western zone 1 [macro 28] and feature 12 in the west

central mound slope stratigraphic trench [macro 6]), a dense 

stratum off the west-central mound edge that contained late 

Middle Classic material (stratum F or macro 8, plus a thin 

layer above, stratum E or macro 7), and the deposit of 

refuse trapped below a layer of un eroded daub with pole 

impressions in feature 9 in the central mound area (macro 

22). In addition, the area of unit 52N47E in western zone 1 

(macros 30, 29, and 27) contained an unusually high density 

of artifacts compared with most mound fill deposits, 

combined with a large mean sherd size. This area may have 

been a focus for continuous refuse dumping over a long 
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period of time, so that even though the sediments are not 

distinctive from the bulk of the mound fill, it was probably 

the location of much secondary refuse deposition as well. 

The secondary refuse and fill deposits contrast in 

several characteristics. First, ceramic density was higher 

in secondary refuse than in the fill deposits; a greater 

number of artifacts per excavated cubic meter suggests that 

the artifacts accumulated rapidly enough that less sediments 

accumulated, and/or that artifact deposition was more rapid 

than sediment deposition. The fill deposits contained more 

sediments in relation to artifacts, possibly from 

accumulation of sediment as well as from the deliberate 

mixing of sediment with trash for fill. The relative 

uniformity of density in the fill deposits also suggests 

that a certain texture or quality of material for use as 

fill may have been desired, for example for better drainage 

or compaction, or to avoid having large sharp objects 

projecting from the fill. In contrast, secondary refuse 

artifact densities were quite variable, implying that each 

deposit had distinct formation processes. 

Second, fill differed from secondary refuse in mean 

sherd size. The fill deposits generally had smaller sherds 

than both the secondary refuse contexts and the mound fill 

in the western zone 1 area, unit 52N47E. Sherd size, as an 

indication of amount of breakage, should be an indicator of 



329 

how much artifacts have been moved. Larger, less worn 

ceramics can be interpreted to have been moved fewer times, 

or less distance, or to have undergone less disturbance. The 

material in the fill deposits appears to be have been more 

heavily disturbed or moved more than that in the secondary 

refuse deposits. In addition, the number of partially 

reconstructible vessels (more than 1/3 complete) was far 

greater in the secondary refuse deposits. Only one partial 

vessel was found in a fill deposit, stratum 0 (macro 5). In 

contrast, all the secondary refuse deposits (except stratum 

E and unit 52N47E) contained a number of partial vessels. 

Again, the difference in the number of partial vessels 

implies that the artifacts in the fill deposits were more 

damaged, and few or no vessels were discarded directly into 

the deposit. As stratum 0 was located on the mound edge 

above a major secondary refuse deposit (stratum F, or macro 

8), it is possible that some refuse was discarded 

immediately into stratum 0 as well, since this would be a 

likely location for refuse dumping. 

Although fill and secondary refuse deposits can be 

distinguished by the characteristics noted above, it is also 

notable that deposits in both classes were quite variable. 

The variation in properties shows that even in one deposit 

class, formation processes could be quite distinctive, 

leading to very different interpretations about the included 
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material. For example, two trash-filled pits, both probably 

originally dug as roasting pits or for some other purpose, 

showed evidence of very different formation processes, yet 

both could be classified as secondary refuse deposits. 

Feature 7 in unit 52N47E in western zone 1 (macro 28), 

probably was filled with trash in one or a very few "dumping 

episodes." It was by far the densest deposit on the mound 

(114.5 kg/m3 ), and had the largest sherds (62.9 g/sherd). In 

contrast, feature 12 (macro 6), a narrow pit or well on the 

west-central moundslope, was filled in several dumping 

episodes, with sterile wind-blown sediments between them. 

The ceramics are considerably smaller than those in feature 

7 (29.7 g/sherd) and the density of material much less (32.7 

kg/m3 ), suggesting that the material accumulated more slowly 

or had been moved more often prior to deposition. There also 

may have been more natural sedimentation in that location, 

which is near the base of a slope: sediments and artifacts 

would have washed in, as well. Feature 12 contained a metate 

fragment and included a higher percentage of figurines but a 

lower quantity of obsidian than did feature 7. Feature 7 

contained a very high proportion of obsidian, no ground 

stone, and largely utilitarian ceramics. Feature 7 showed a 

much greater variation in sherd sizes than did feature 12, 

including some usually large sherds. In contrast, most 

ceramics in feature 12 averaged under 20 g/sherd in weight. 



331 

They appear to have undergone more overall damage, reducing 

them to smaller and more even sizes. only a few, thick 

coarseware sherds were generally larger. However, ceramics 

in both contexts appear to have been in a relatively similar 

state of wear, as defined by the edge and surface condition 

measures (Chapter 5). Lastly, both contained a low 

percentage of partial vessels, although of different types. 

Partial vessels in feature 7 consisted of three distinctive 

early Tuxtlas Bichrome variant (type 45l) shallow basins 

that contrast markedly with the rest of assemblage, which 

contains a preponderance of coarse utilitarian vessels, such 

as jars and basins. The only partial vessel in feature 12 

was one Coarse Orange-on-Buff (type 8a) jar. 

Thus, it is likely that feature 7 was filled quickly 

with some available household garbage; some articles were 

apparently discarded into the pit directly from use as well. 

As the pit was near the center of the mound, it would have 

been sensible to fill it quickly once it was no longer 

needed, as an open pit is hazardous. In contrast, feature 12 

appears to have been filled more slowly, both with refuse 

moved from other locations and articles deposited there 

intermittently (possibly the partial vessels, ground stone, 

and some figurines, and daub). As it was not in a high

traffic area, there was probably less incentive to fill this 



pit. Thus, the depositional history of feature 12 was 

considerably more complicated than that of feature 7. 
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Two additional secondary refuse deposits contrast in 

their characteristics and formation processes. Both feature 

9 in the central mound and stratum F in the west-central 

mounds lope (macros 22 and 8) were moderately dense artifact 

deposits. However, feature 9 appears to have accumulated 

more rapidly and to have undergone less disturbance than 

stratum F. The refuse in feature 9 contained a relatively 

high proportion of fine and imported wares and serving 

vessels, plus a very high proportion of obsidian. On the 

other hand, the refuse in stratum F contained some bone and 

shell artifacts (otherwise extremely rare in excavation) and 

several very large ground-stone fragments, including a large 

mano and metate. Feature 9 was characterized by some 

unusually large pieces of fine and decorated wares and a 

generally wide range of sherd sizes, while the average sherd 

size in stratum F was smaller. The stratum F ceramic weights 

were more tightly clustered below 20 gjsherd, except for a 

few larger coarsewares and a few other types. Thus, more 

sherds in stratum F showed evidence of having been reduced 

in size through disturbance or erosion than feature 9. The 

ceramics in stratum F also show greater wear than those in 

feature 9, perhaps due to greater exposure to the elements 

before burial. 
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Both feature 9 and stratum F contained more partial 

vessels than any other context in mound 1055. However, 

feature 9 contained by far a higher percentage of them, 

comprising many fine quality decorated wares and a variety 

of bowls. In contrast, the partial vessels in stratum F 

included a wide variety of both bowls and utilitarian wares, 

such as jars and basins. Several of the partial vessels in 

stratum F were found in three separate clusters within the 

refuse. 

Thus, stratum F, located on the west-central mound edge 

close to the central portion of the mound, would appear to 

have been a refuse dump used over a relatively long period 

of time, and to have undergone more disturbance, perhaps due 

to trampling, exposure, and the repeated tossing of trash 

onto the pile. Large vessels and broken pieces were 

discarded intermittently, some one at a time and some in 

groups. This resulted in a moderately high density of 

ceramics (31.3 kgjm3), which, however, varied in different 

parts of the deposit. For example, the lowest level of the 

deposit in unit 55N37E contained a density of 83.8 kgjm3 of 

generally very large ceramics, along with a large quantity 

of daub (11.2 kgjm3) and concretions. Feature 9 (density 

58.9 kgj3) , in contrast, appears to have accumulated more 

rapidly in only a few "dumping episodes" and to have 

contained a fairly specialized sample of household refuse. 
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As the highest quantity of refuse in stratum F was at 

the base, it is possible that a large volume of daub and 

refuse from an early house was cleared out and discarded on 

the mound edge, and that location continued to be used as a 

midden during the subsequent occupation. stratum F was also 

overlain by stratum E (macro 7), a layer of a similar 

sediment that was less burned than stratum F. stratum E 

contained a similar density of artifacts to stratum F, but 

the ceramics were smaller and there were no figurines, 

ceramic artifacts, or ground stone. There was, however, a 

very high proportion of obsidian in stratum E. It is 

possible that this layer, on top of the refuse heap, was 

exposed for some period of time, suggesting that it was 

subjected to trampling as well as incorporated material 

eroded off the top of the mound. 

The fill deposits also varied somewhat in 

characteristics. While all showed a similar density of 

ceramic material, stratum B on the west-central moundslope 

(macro 2) had an exceptionally small mean sherd size (9.8 

g/sherd). stratum D on the west-central mounds lope (macro 5) 

and macro 12 in the upper part of unit 57N57E in eastern 

zone 1 were similar to each other in sherd size (around 19 

g/sherd). So, too, were macros 13 (below macro 12 in unit 

57N57E) and 16 (the middle stratum in unit 85N46E on the 

northern moundslope; both had mean sherd sizes of around 28 
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g/sherd. Macro 16 included moderately large mano and metate 

fragments, and macro 5 included two partial vessels (a 

convex bowl and a shallow basin), while strata Band C on 

the west-central mounds lope (macros 2 and 4) were filled 

with a high density of tiny obsidian pieces. The 

distribution of sherd sizes in macros 12 and 13 was similar, 

with a concentration under 14 g/sherd. There were more large 

coarsewares in macro 13 than in macro 12. The fill deposits 

in lower levels (macros 13, 16, 5) included generally 

larger, less damaged artifacts than did the upper fill 

deposits (macros 4, 2, 12). The use of fill may have changed 

in some way through time. It is possible that with 

successive building through time fill material would have 

had a greater chance to become damaged and eroded. 

Humic Plow Zone Layer 

The distinct topsoil layer on mound 1055 became 

established through the cessation or slowing of deposition 

on the mound. with the dramatic decrease in cultural 

deposition after the Terminal Classic abandonment, 

sedimentation patterns altered. Erosion outstripped 

sedimentation and permitted the beginnings of the 

development of a humus-bearing soil, an A horizon (Birkeland 

1984). At mound 1055 and many other excavated La Mixtequilla 

mounds, plowing severely mixed the upper levels, bringing 

earlier artifacts up toward the surface. To a large extent, 
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the plow zone soil noted in excavations was roughly 

equivalent to the developing A horizon, and the two were 

considered together. Thus, mound 1055 was capped by a humic 

sediment layer whose artifacts had been damaged by plowing. 

The contents of this plow zone not only sampled artifacts 

from the earlier occupations but also contained Postclassic 

and historic material from sparse and eroded later mound 

occupation. 

The effects of erosion and plowing on the distribution 

of subsurface remains within the excavated plow zone are 

still not well understood. A number of experimental studies 

have focused on the degree to which surface assemblages 

reflect subsurface artifact quantities, distribution, and 

movement (Odell and Cowan 1987; Ammerman 1985; Lewarch and 

O'Brien 1981). Since surface remains are a sample of the 

material below, excavated plow zone material should reflect 

many of the same processes defined in surface plowing 

studies. 

The last observed plowing of mound 1055 was in a north

south direction with a simple plow pulled by a yoke of oxen. 

It can be assumed that this type of plowing has gone on in 

La Mixtequilla for several centuries. The most obvious 

effect of tilling has been a significant reduction in sherd 

size from the material below (Table 7.4). For example, in 

unit 52N47E of zone 1 sherds were reduced from 38.7 g/sherd 
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Table 7.4 
Horizontal variation in 

Mound 1055 Plow Zone contexts 

ZONE MACRO lV'TDENS ANALSIZE CTSIZE DB DENS OBSDENS 
kg/m3 gm/sherd #/m3 kg/m3 #/m3 

Plow Zone: 

2 1 16.7 4.8 898 0.4 129.1 
1 46 17.8 10.2 2807 1.6 76.7 
1 21 13.8 7.7 2759 2.3 105.9 
1 47 14.6 9.3 2326 1.0 82.2 
2 51 24.9 6.6 4994 0.9 68.6 
3 50 11. 6 5.0 2845 0.3 75.0 
3 49 2.8 4.6 688 0.1 20.0 
3 48 6.3 5.4 1294 0 32.3 
4 52 2.0 5.0 445 0 9.2 
4 53 0.5 4.5 89 0.02 8.2 

Upper subplow zone levels: 

2 2 21. 5 9.8 3494 2.9 77.3 
1 27 49.8 38.7 2397 3.2 64.6 
1 23 25.5 27.5 1648 3.3 66.5 
1 12 16.8 19.3 1438 7.1 51. 7 
2 31 8.5 11. 2 1173 0.6 26.7 
3 24 8.2 12.0 1463 0.7 23.0 
3 18 5.7 29.5 1060 0 20.0 
3 15 6.0 8.2 1091 0.2 34.8 
4 34 0.7 14.0 127 0 0 
4 37 0.1 10 0 0 
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in the uppermost sub-plow zone portion to 10.2 g/sherd in 

the plow zone (macro 46). In unit 85N66E the ceramics were 

reduced from 8.2 g/sherd in the upper unplowed levels (macro 

15) to 5.4 g/sherd in the plow zone (macro 48). Even with 

the reduction in size, the mean sherd size of ceramics in 

the plow zone did appear to reflect the mean sherd size of 

the material directly below. For example, the largest plow 

zone sherds were found in unit 52N47E in zone 1 (macro 46), 

directly above a dense quantity of refuse in the general 

mound fill sediment (macro 27) and in the dense trash-filled 

pit feature 7 (macro 28), both of which contained relatively 

large sherds. This suggests that plowing was the most 

significant means by which these sherds were broken up and 

reduced in size. 

As sherds tend to be uniformly smaller in the plow zone 

than below, observations on weight in addition to count are 

particularly critical for quantifying the amount of ceramics 

in the plow zone. There was also significantly less 

variation in sherd size among plow zone ceramics. For all 

excavated plow zone contexts, the different pottery types 

all weighed 15 g/sherd or less, with the exception of a few 

Coarse Orange on Buff (8a) pieces. In the one case where 

individual sherds were weighed in the plow zone, macro 46 

for unit 52N47E, there was a significant reduction in size 

range for all types. For example, for PARO (16a), sherds in 
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the stratum below the plow zone (macro 27) ranged from 4.2 

to 196.1 g/sherd, while in the plow zone they ranged from 

3.7 to 50.3 g/sherd. Thus, there was an overall reduction in 

sherd size as well as in size variation, with an elimination 

of most larger pieces. 

The density of material within the plow zone only 

imperfectly reflected the density of material below. The 

plow zone contained a range of Postclassic and historic 

material not found in the sub-plow zone strata. Obviously 

both artifact deposition and erosion of a large but unknown 

portion of the evidence of occupation after the Classic 

period occurred at the mound. Artifacts were horizontally 

dispersed throughout the mound due to plowing as well as 

erosion. 

The plow zone itself varied greatly in depth in 

different areas, although it was generally thicker in the 

central mound area (around 30 cm). In the south and 

southeast mounds lope units (26N43E and 39N64E) the density 

of ceramics was greater in the plow zone than below. The 

quantity of plow zone ceramics was similar to that below in 

the north and northeast mounds lope (85N46E and 85N66E) but 

decreased in the plow zone in the other units. In general, 

this implies that ceramics were being displaced in the 

direction of plowing, especially to the south where the 

slope was steeper. Thus, plowing and gravity erosion 



combined to cause a "natural" (Le., non-deliberate) 

dispersal of artifacts. 
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The quantity of obsidian followed a pattern similar to 

that of the ceramics, especiallY when quantity was defined 

as weight/m3 • There was more obsidian in the plow zone in 

unit 39N64E (macro 51 in the southeast) than in the sediment 

below. Macro 51 also had the highest ceramic density for the 

plow zone yet relatively few artifacts below. The quantity 

of obsidian in the plow zone in the stratigraphic trench on 

the western mounds lope (macro 1) increased dramatically 

compared with stratum B below, whether measured by count or 

weight. Macro 1 contained by far the most obsidian (by 

either measure) found in mound 1055 and was the one 

exception where obsidian did not follow the same pattern of 

density as the ceramics. Obsidian fragment size was much 

smaller in the plow zone than in sub-plow zone contexts, due 

to greater breakage. For this reason the density by count of 

obsidian could be very high without a corresponding increase 

in density by weight. 

Thus, there was a shift in the distribution of 

ceramics, obsidian, and daub in the plow zone -- away from 

the north and increasing to the south. The shift may have 

been at least partially due to the influence of plowing, 

which is enhanced by downslope movement (Ammerman 1985), 

although there is no increase in dispersion to the north. 
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since virtually any direction away from the center on a 

mound will be downslope, the effects of plowing on the 

movement of artifacts ought to be fairly dramatic. The 

quantity of ground-stone fragments (which was always 

relatively low) increased dramatically in the plow zone. 

This increase may be due to the "Size Effect" (Baker 1978); 

larger artifacts are more likely to be found on the surface 

and reclaimed into systemic context. Because of the extreme 

paucity of usable stone in La Mixtequilla, even fairly worn 

out pieces would be cherished and retained over long periods 

of time. only with the final abandonment of the mound might 

some of these pieces, now hopelessly broken, be discarded 

there. Usable pieces were probably curated or collected by 

later inhabitants of the area. Thus, shifts in the 

distribution of stone artifacts in the plow zone reflect 

cultural activities as well as the effects of plowing and 

erosion. 

In the plow zone of mound 1055 the development of an A 

horizon soil had begun in conjunction with the effects of 

gravity erosion and plowing. Plowing led to the mixing of 

sediments and artifacts, and erosion caused them to shift 

downhill and in the direction of plowing. Erosion occurred 

because of the slowing in cultural deposition, allowing for 

the beginnings of soil development and a shift in the nature 

of artifact dispersal. Plowing and erosional processes can 
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damage deposits, and at mound 1055 they obscured Postclassic 

period mound use. Although Postclassic and historic ceramics 

and green obsidian are found in some abundance in the plow 

zone in mound 1055, no features or concentrations of 

demonstrably Postclassic date were found. An understanding 

of the Postclassic occupation in this area and the 

transition from the Classic period, is greatly affected by 

the erosion and churning found in the plow zone. 

Summary of Mound 1055 Stratification 

The stratification and the distribution of artifact 

characteristics at mound 1055 suggest that the mound 

developed primarily through the accumulation of culturally

altered sediments. Mound formation began on top of a series 

of alluvial sediments, alternating layers of clay and coarse 

sand representing periods of flooding and inundation. The 

predominant, artifact-laden mound fill sediment was a 

yellow-brown sandy matrix, similar to that found throughout 

La Mixtequilla. 

The alluvial sediments were sampled mainly by auger 

testing, and no artifacts were found in these tests. The 

coarse black sand was sampled in excavation in the 

stratigraphic trench on the west-central moundslope, 

however. This sediment, called stratum I (macro 11) in 

excavation, was found underlying both the yellow-brown mound 

fill (the lowest portion of which was called stratum H, 
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macro 9, in the stratigraphic trench) and a dense midden 

layer, stratum F (macro 8). The material in stratum I did 

not appear to have been the result of deliberate discard. 

The ceramic density was moderately sparse (1.8 kg/m3 ), and 

there was no obsidian or other non-ceramic artifacts. The 

sherds were moderate in size (15.2 kg/analyzed sherd), 

similar to many other low density, non-plow zone contexts in 

the mound. As the coarse black sand was found throughout the 

alluvial sediments, its presence appears to have been 

natural. Thus, the artifacts in stratum I appear to have 

been some kind of primary refuse, possibly trampled into an 

otherwise sterile stratum. 

The artifact-bearing matrix above the alluvial layers 

was a yellow-brown sandy-clay sediment. The contact with the 

clay and coarse black sand below was very clear, however, 

which suggests that the mound began its formation on a 

natural high spot. Although there was no clear stratigraphic 

change, the artifact-laden sediment was predominantly clay 

at lower depths, increasing in texture higher up. Mound 1055 

contained evidence for at least three Classic period 

occupations at 1055, with traces of an eroded Postclassic 

deposition. The lowest levels of the mound contained a very 

low density of artifacts. For example, stratum H (yellow

brown clay, macro 10) and stratum G (yellow-brown silt, 

macro 9) in the stratigraphic trench contained 0.44 kg/m3 
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and 0.14 kg/m3 of nondiagnostic ceramics, respectively. A 

greater concentration of ceramics was found in the western 

central mound, or zone 1, in unit 52N47E (macro 3D). Here, 

around 10.8 kg/m3 of late Middle Classic period ceramics 

were found, including some Teotihuacan-style pieces. In the 

stratigraphic trench stratum F (macro 8), a dense midden, 

covered strata G and H beginning at around 0.33 m AMD, and 

followed the slope of the mound downhill. The size and 

density of the artifacts, the great variation in sherd 

sizes, and the large number of partial vessels, ground 

stone, and daub all suggest that this stratum was a 

secondary refuse location where trash was dumped off the 

side of the (then much lower) mound over a long period of 

time. The top of stratum F was at a similar level to the 

Middle Classic levels in zone 1 unit 52N47E (macro 3D), and 

also contained late Middle Classic and Teotihuacan-style 

diagnostics. A smaller layer, stratum E (macro 7) covered 

stratum F, with a similar but lighter-colored sediment. 

While the density of artifacts was similar in stratum E, the 

sherds were much smaller, suggesting that the top of the 

midden had been trampled, perhaps after a brief period of 

abandonment. However, stratum E contained a high density of 

daub (12.3 kg/m3 ), suggesting that at least one house could 

have been razed and its debris discarded in the midden 

there. This quantity of daub is similar to that found in the 
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lowest level of stratum F (11.2 kg/m3 ), where earlier house 

debris may have been dumped. 

No stratigraphic evidence of abandonment could be found 

within the central portion of mound 1055, however. On the 

other hand, the succeeding excavated levels contained more 

Late-to-Terminal period diagnostics than did stratum F and 

the lowest part of unit 52N47E. During this middle period of 

occupation mound 1055 appears to have been deliberately 

expanded at the edges in several locations, while the 

gradual accumulation of artifacts and mound fill sediment 

continued. Overall, there was a gradual but clear increase 

allover mound 1055 in the density and diversity of 

artifacts. 

The late Middle Classic stratum F was subsequently 

covered by stratum D (macro 5), a sandy sediment with a 

moderately dense (18.5 kg/m3 ) component of ceramics. The 

characteristics of stratum D suggest that it was a fill 

layer, also probably containing some secondary refuse. It 

may represent an episode of deliberate mound expansion on 

the western slope of the mound, perhaps to cover a smelly 

midden. stratum D was cut by a narrow, deep pit (feature 12 

or macro 6), which was used for the deposition of some trash 

and particularly daub. Possibly debris from a destroyed or 

damaged house was dumped in this pit. 



346 

In the mound fill in the central portion of the mound 

there was no change in sediment color; however, above 0.29 m 

AMD in unit 52N47E (i.e., above the Middle Classic levels) 

the ceramic density increased. In both central mound units 

(52N47E on the west and 57N57E on the east) the yellow-brown 

sand was truncated at around 0.90 m AMD. In 52N47E an ash 

lens partially covered this sediment, and the yellow-brown 

sediment continued above with a gradual increase in grain 

size and ceramic density. Apart from the fill deposits the 

greatest density of artifacts continued to be found in unit 

52N47E. In unit 57N57E the yellow-brown sediment was covered 

by feature 6, a compacted possible surface, and by an 

overlying sediment change (macro 13). A fill deposit was 

found on the northern mounds lope , in the middle levels of 

unit 85N46E between 0.40 m to 0.63 m AMD. Thus, following 

the Middle Classic occupation, fill was used to cover 

previous refuse locations and to expand and level the mound. 

In the upper levels of the excavation, the strata were 

more variable because of the differential effects of 

occupation on the mound. Fill continued to be used to expand 

the mound on the east and on the western moundslope. strata 

C and B in the stratigraphic trench (macros 4 and 2) 

contained a moderately dense quantity of ceramics (23.4 

kg/m3 and 21.5 kg/m3 , respectively); however, the material 

in the dark and compacted stratum B in particular was 
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extremely small and eroded (9.8 g/sherd), with no partial 

vessels. Fill was also used in unit 57N57E on the eastern 

zone 1 to expand the mound (macros 13 and 12). Macros 13 and 

12 appear similar to stratum D, comprising a mixture of 

artifact characteristics. The sediments included a mishmash 

of color and sediment distinctions, suggesting that perhaps 

the fill was brought in from several sources by successive 

small basket-loads. The two fills were divided by feature 5 

(around 1.50 m AMD), a flat layer around 5-10 cm thick, with 

melted daub and daub chunks, many of them with pole 

impressions (Figure 4.5). Both fill layers contained 

localized ash lenses and burned soil. The mean sherd size in 

the upper fill, macro 12, was smaller than in macro 13 below 

(19.3 g/sherd v. 27.5 g/sherd, respectively). Thus, fill in 

the uppermost portion of the mound 1055 occupation appears 

to have included much more eroded and trampled material, 

probably drawing from material that had been exposed for a 

longer period. The overall density and diversity of 

artifacts continued to increase in the mound fill, with the 

greatest concentration still in the western zone 1, macro 27 

of unit 52N47E. 

Part of the last Classic period occupation of mound 

1055 was two dense secondary refuse locations. Feature 9 

(macro 22) in the shallow central mound trench in zone 1 was 

interpreted as the remains of a wattle-and-daub structure 
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that had burned and collapsed. A large quantity of refuse 

appears to have been discarded within the structure before 

it collapsed. The base of the feature lays at approximately 

1.48 m AMD, with the actual daub layer beginning around 1.73 

m AMD. Because of the subsequent abandonment of the mound, 

the detritus was not cleared away, and the feature remained 

relatively intact. The top of the trash-filled pit feature 7 

(macro 28) in unit 52N47E was located at 1.59 m AMD (or 

slightly higher, as it probably began in the plow zone). 

Both features 7 and 9, therefore, must be roughly 

contemporaneous. Feature 7 contained a very dense quantity 

of large, mainly utilitarian ceramics that appear to have 

been deposited rapidly. The small feature 4 pit in unit 

57N57E was still later, beginning just below the plow zone 

at around 1.70 m AMD. However, it was a relatively minor 

feature, with no diagnostic material, and may represent 

small-scale activity on the mound after the Terminal Classic 

occupation. 

The silty, disturbed plow zone contained both earlier 

artifacts and an admixture of Postclassic and historic 

material. The plow zone developed in conjunction with the 

beginnings of an A horizon, due to a sharp decrease in 

cultural deposition and greater erosion by slope wash and by 

plowing. 
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Thus, mound 1055 was affected by a variety of formation 

and depositional processes through time. The Classic period 

occupation began the gradual development of a accretional 

mound fill through the erosion of daub and artifacts and the 

mixture and horizontal movement of material. The late Middle 

Classic occupation (and possibly later occupation) also 

utilized secondary refuse deposition off the side of the 

mound. A greater volume of artifacts was also found in the 

western zone 1, perhaps in a garden or patio edge area. 

After a possible brief hiatus, the Late-to-Terminal Classic 

period occupation continued the development of mound fill 

sediments due to daub and artifact erosion. The horizontal 

movement of artifacts appears to have increased; possibly 

because the mound had grown in height, there was more 

gravity erosion of artifacts. The western zone 1 area 

continued to be a focus for artifact deposition, suggesting 

that the use of space within the central mound had not 

changed much through time; if the unit 52N47E area was a 

garden or patio edge earlier it may have continued to have 

been used that way. Perhaps because of a greater household 

size, the mound was expanded with fill in several peripheral 

locations. Some secondary refuse deposition occurred in a 

trash-filled pit on the moundslope. Similar formation 

processes continued to the abandonment of the mound. The 

western zone 1 area contained an even denser quantity of 



350 

refuse, the density of eroded daub increased allover the 

mound, and fill continued to be used to expand and level the 

mound in places. However, there was less horizontal movement 

of artifacts. Both pits and an abandoned house structure 

were used for secondary refuse deposition. Thus, in later 

occupations at mound 1055, refuse commonly was discarded in 

a variety of locations when they became available. After 

abandonment there was increased erosion and the beginnings 

of topsoil development. In conjunction with the damage 

caused by plowing, much of the evidence for Postclassic 

occupation at mound 1055 has been obscured. 

Mound 1056, La Mixteguilla 

The formation processes of mound 1056, to the southeast 

of mound 1055, show many similarities to those of 1055. 

Mound 1056 was smaller and steeper than 1055, however, and a 

smaller sample of it was excavated. Ceramics were analyzed, 

counted, and weighed in the same manner as all material from 

the La Mixtequilla project, so that quantity and sherd size 

could be calculated (Table 7.5). However, the more detailed 

analyses performed on some of the mound 1055 material, which 

examined individual type and sherd variation, were not 

applied to mound 1056 artifacts. 

The sediments in mound 1056 appear to have been 

relatively homogeneous: a silty clay with some sand at the 

bottom, decreasing in sediment grain size towards the top. 
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Table 7.5 
Artifact variation in l-iound 1056 

ZONE MACRO l'1TDENS ANALSIZE CTDENS DB DENS OBSDENS 
kg/m3 gm/sherd #/m3 kg/m3 #/m3 

Plow Zone: 

1 54 2.3 8.7 457 0.2 8.2 
2 55 4.6 6.6 1011 1.1 25.7 

Upper levels: 

1 40 0.3 2.3 62 0.1 7.7 
2 43 2.8 9.0 510 0.7 16.0 

Middle levels: 

1 41 0.3 14.5 30 0.1 2.0 
2 44 5.7 18.2 810 1.1 16.0 

Lower levels: 

1 42 0.1 15 0.04 0.9 
2 45 1.7 14.0 168 0.5 6.0 
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However, no real break in sediment accumulation or period of 

erosion occurred until the end of the Classic period (i.e., 

before the development of the humic plow zone). No obvious 

evidence of intensive secondary refuse deposition was found 

in the mound 1056 excavations, nor was there any evidence of 

the use of deliberate fill. A possible exception was a 

concentration of large clay balls found in the upper 50 cm 

of unit 16N96E (macro 43, northwest moundslope). These 

rather mysterious objects were found in the matrix, and 

appear to have been discarded, not placed in any 

arrangement, or could have been disturbed later. 

Eroded daub was found throughout the excavations, but 

in low quantities. The amount of daub was considerably 

higher on the moundslope than the moundtop, but there were 

no concentrations similar to those found in the secondary 

refuse areas in mound 1055. Gravity erosion most likely was 

responsible for the greater concentration of daub on the 

moundslope. Horizontal variation was evident in the mound, 

although the sample size was, obviously, small. Daub, 

ceramics, and obsidian were all significantly more abundant 

in the mounds lope unit. 

The quantity of refuse varied vertically as well, as 

much as could be determined from the small sample size. In 

particular, there was a notable concentration of material in 

the plow zone, which was seen only in two southern 
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mounds lope units in mound 1055. Those two 1055 units (26N43E 

and 39N64E) both had a relatively sparse artifact inventory. 

The concentration of material in the plow zone in the 1055 

units appears to have been due to erosion from the upper 

mound after abandonment. In the moundtop (unit 2N101E), 

there was an even greater relative increase in artifact 

quantity in the plow zone compared with the levels below 

than was seen in the mounds lope unit (16N96E). Mound 1056 

was originally excavated because the survey collections 

indicated that it contained a relatively high percentage of 

Postclassic material. In the excavations Postclassic 

material was concentrated in the plow zone. This suggests 

that more deposition and/or occupation took place on this 

mound during the Postclassic period than occurred on mound 

1055. However, erosion of material continued to outweigh 

deposition, so that the Postclassic occupation has been 

partially obscured in both mounds. 

La Mixtequilla excavations, mounds 354, 693, 1126 

The excavations from other La Mixtequilla mounds showed 

similar depositional attributes to those of residential 

mounds 1055 and 1056. Mounds 354 and 693 were excavated to 

investigate the Late Preclassic-Early Classic transition, 

and the mound 1126 area was excavated to examine Middle 

Classic and possible Teotihuacan-related remains. Mound 1126 

and its environs showed some of the most complex 
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any of the excavations. 

354 

Both mounds 693 and 354 lay above apparently natural 

water-borne sediments. In mound 693 the pre-mound alluvial 

sediments were repeated, thin layers of grey, yellow or 

black sands and clayey-sands, while mound 354 was 

characterized by grey and yellow clays. Above the alluvial 

sediments, which contained few artifacts, both mounds showed 

the development of a series of mound sediments. These 

sediments exhibited a change in texture, becoming coarser 

(more sandy) through time. The color also varied from a 

medium brown to a grey-brown or yellow-brown, with low to 

moderate densities of artifacts and eroded daub throughout. 

Thus, the same processes of house demolition and artifact 

removal and erosion would appear to have contributed to the 

formation of the mound sediments over time. Mound 693 is 

extremely low and small, however (25 cm high), suggesting 

that it was a relatively brief occupation compared with many 

other mounds in La Mixtequilla. 

Some changes in color and texture can be attributed to 

interruptions in deposition. In mound 354, stratum 4 (a 

brown or grey-brown silty sand) was in places capped by a 

distinctive, very thin lens of light yellow silt, or mound 

cap, covered by a more yellow-brown sediment. In off-mound 

units near mound 693, two layers of small weathered sherds, 
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forming kinds of pavements around 5 cm thick, were found 

separating the strata. stratum III (a medium grey-brown 

silty clay) lay atop one sherd pavement, and was surmounted 

by another, which was then covered by stratum II (a mottled 

greyish-brown silty clay containing Classic period material 

in low densities). 

No sUbstantial trash-filled pits were found in 

excavations at either mounds 354 or 693, although some small 

pits were found. For example, in the central mound unit of 

mound 693, a series of small, nested pits was found in the 

lower sediment, with a higher density of sherds, shell, and 

charcoal compared with the surrounding matrix. In mound 354 

some shallow pits were also found with fairly low densities 

of trash fill, suggesting that they were not rapidly filled 

with refuse. One trash-filled pit with a high density of 

artifacts was also found, cut from the top into the middle 

sediment (grey-brown silt with sand) and covered by 

alternating lenses of carbon-stained silt and light yellow 

silt. within one unit on the southwest mounds lope were two 

sherd concentrations in a darker matrix and two nested 

partial vessels. The three features were all at a similar 

level within the upper sediment (yellow-brown sandy silt), 

suggesting that all were deposited around the same time, 

representing isolated dumping events that were not 
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subsequently moved or eroded away. Lastly, the development 

of a topsoil/plow zone occurred on both mounds. 

Mound 1126 showed the most variety in depositional 

activities. As information concerning ceramic densities 

(kg/m3 ) were available for this mound, it was also possible 

to examine subtler differences in artifact densities through 

time and in distinct deposits. The mound 1126 excavations 

focused on four large, apparently associated mounds 

surrounding a small central area that may be a plaza. The 

two excavations in the "plaza" showed that it contained 

culturally altered sediments like those found on the mounds, 

which were very different from the off-mound bajo sediments 

found near mounds 1055 and 693. In fact, in only one unit at 

mound 1126 was the pre-mound alluvial sediment found, a 

light grey and yellow mottled clay. In this way the mound 

1126 area, with its closely associated mounds, was similar 

to the Small Mound Locality excavations (Drucker 1943b) and 

appears to have been a long and/or intensive occupation. 

Excavations in off-mound locations around the Small Mound 

Locality found an accumulation of the yellow-brown sediments 

with a high density of artifacts. 

The plaza units in the mound 1126 complex contained a 

fairly high density of ceramics and included some secondary 

refuse locations. For example, at the base of mound 1125 

were one small sherd concentration within the upper sediment 
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and a dense midden layer following the slope at the base of 

the mound (81.6 kg/m3 ) which included many large sherds 

oriented with the moundslope. Three mounds lope units also 

included layers of refuse that were oriented with the slope 

of the mound. These layers may represent material discarded 

and/or eroded off the mound. One unusual, very dense layer 

of trash in unit 3S31W (96.4 kg/m3 ) included mainly 

figurines, musical instruments, and incensario fragments. 

This suggests that the artifacts derived from a one-time or 

very rapid trash dumping of a specialized ilk. 

Trash-filled pits were also a prominent means of refuse 

disposal in the mound 1126 area. The central mound unit of 

mound 1126 was notable for a series of superimposed large 

and densely filled pits. These trash-filled pits varied in 

their characteristics and density. The second lowest pit, 

feature 32, was characterized by the highest density (113 

kg/m3 , similar to feature 7 at mound 1055); like feature 7 

it also contained a high proportion of utilitarian wares, 

especially PARO 16a, b, and c. The overlying feature 31 

contained a lower density of ceramics (79.1 kg/m3 ) and 

included more organic material. In particular, there were 

several ash lenses with burned daub and charcoal, which 

appeared to represent separate discard events, probably from 

hearths or perhaps from house demolition. The lower density 

of artifacts and the isolated ash lenses suggest that this 
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pit was filled in more slowly in a series of discard events 

over (a probably not very long) time. The two pits above 

showed slightly lower densities (45.5 and 43.7 kg/m3 , 

respectively), suggesting a longer period of accumulation. 

Thus, trash was used to fill in pits which, located on the 

northwestern moundtop, might have otherwise been in the way 

of household activities. This form of trash dumping appears 

to have been employed in addition to discard off the edge of 

the mound as a major form of refuse disposal at the mound 

1126 complex. 

Horizontal variation in deposit characteristics was 

evident in the mound 1126 area as well. Apart from pits and 

midden layers, the highest density of artifacts was found in 

units located in the plaza, perhaps due to intensive erosion 

off the mound. Material in those units ranged from 7.8 to 

33.7 kg/m3 , averaging around 22.8 kg/m3 • Moundslope units, 

at a slightly higher elevation, averaged around 19.63 kg/m3 , 

with a range of 2.3 to 70.2 kg/m3 (without this one high 

figure, the mounds lope units averaged 13.31 kg/m3 , with a 

range of 2.3 to 31.9 kg/m3 ). In the central mound area, 

artifact densities outside the trash-filled pits were quite 

low, from 6.9 to 14.3 kg/m3 , increasing in density with 

time. The density of ceramics in the plow zone, however, was 

significantly higher (60.1 kgjm3 ). Plow zone densities were 

not separated for the other units at the time this analysis 
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was performed, but it is possible that material in the plow 

zone was concentrated in the central mound area and not 

eroded off to the side as in the lower levels. 

The eroded daub found throughout the excavation also 

served as a major component of mound formation. No actual 

structural remains were found, although several features 

were interpreted as possible postmolds. Erosion and the 

disposal of trash also served to build up the mound fill 

sediments on both the mound and the plaza area. changes in 

the color and texture of sediments, as well as the 

characteristics of artifacts within the deposits, suggested 

changes through time in the depositional environment. 

Cerro de las Mesas, 1941 Excavations 

The Stirling-Drucker excavations in the central area of 

Cerro de las Mesas and the Small Mound Locality (Stirling 

1941; Drucker 1943b) focused mainly on architecture, 

monumental sculpture, burials, and caches. However, they 

also performed several stratigraphic excavations in non

mound areas with surface sherd concentrations. Some small 

mounds were trenched, although using neither arbitrary nor 

natural levels. Sherd quantities were not recorded in the 

report, except through descriptions of sediments; deposits 

were described as "with sherds," "numerous sherds," "few 

sherds," and so on. While much of Stirling and Drucker's 

work obviously centered on ceremonial features, some of the 



trenched small mounds were probably at least partly 

residential in function. 
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Trenches 30, 31, and 32 were all in small mounds 

without evidence of staircases or other architectural 

elaboration. Trench 30 opened a mound in the northwest 

corner of the large platform mound of the central Group. At 

around 8 feet high, this mound was moderately large for a 

residential feature. If it was in fact a residence it would 

appear from its location to have been an elite occupation. 

The mound was constructed of a low "primary mound" covered 

by a burned earth cap, containing 3 burials with offerings 

(one quite elaborate) in a "buff clayey soil." Above was a 

"greyish-brown mix" containing 17 burials, most with 

offerings. Trench 31, in the plaza west of the Cerro de las 

Mesas, was in a mound that was 6 feet high. This mound was 

constructed in the same manner as that cut by trench 30, but 

contained no burials. There was, however, a stucco floor at 

the base, to the west, with three rectangular niches on the 

western long side and a small low depression which showed 

evidence of burning. A small pot on the floor was the only 

whole vessel found in the trench. Trench 32, in a large 

plaza northwest of trench 31, yielded a poorly preserved 

clay and stucco floor and two burials. 

without more data on the deposits and their artifactual 

content, it is difficult to compare the excavations in 
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trenches 30-32 with the PALM excavations. Much of the mound 

in trench 30 probably was deliberate construction, 

considering its location, stratigraphic characteristics, and 

the density and richness of the burials. The preservation of 

substantial clay and stucco floors in combination with their 

central location suggest that all three were for elite or 

public functions, if not for residence (Stark and Heller 

1984) • 

The Small Mound Locality (now known as EI Sauce) was 

found to have been the location of sUbstantial deposition 

over a very long period of time. Over 15 feet of nearly 

horizontal refuse layers were found in an off-mound trench 

(trench 42). Mound excavations all located a considerable 

depth of material below present ground level as well; the 

present land surface has been raised by deposition through 

time. The present mound height above the surrounding land 

surface is actually lower than the actual height of cultural 

deposits, because of deposition in the off-mound areas. The 

actual mounds contained one or more stucco floors. Trench 41 

(Figure 7.5) included stucco platform facings as well, and 

the floor in trench 14 had 2 niches, a rectangular pit 

filled with ash, and two round pits. The actual mound 

sediment was not described for any of the mounds, but would 

appear to have been, therefore, some kind of fairly 

homogeneous matrix. For trench 19 it is noted that the sherd 
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Figure 7.5 Trench 41 of the Small Mound Locality, from 
Drucker 1943b. a = stucco floors, b = sand and clay floor, c 
= red-painted stucco floor, d = rubble of stucco and sherds, 
e = mound fill, f = stucco wall-facings, g = burials, h = 
yellow-brown soil with sherds, i = dark brown soil, numerous 
sherds, j = yellow-brown soil with sherds, k = yellow sandy 
soil, few sherds. 
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quantity declined markedly below the level of the present 

ground surface, but layers of artifact-bearing sediments 

were noted for trenches 41 and 42. For example, the profile 

for trench 41 below ground level shows sediments labeled 

(top to bottom): yellow-brown soil, with sherdsi dark brown 

soil, numerous sherdsi yellow-brown soil, with sherdsi and a 

light yellow soil, few sherds. without more information on 

artifact and deposit characteristics, it is difficult to 

ascertain how these strata formed. 

The sedimentation and stratification found in the 

Drucker excavations indicate a greater intensity of 

occupation in the centers of Cerro de las Mesas and El 

Sauce, compared with most of the residential occupations 

sampled by the PALM excavations. A greater amount of 

culturally-altered sedimentation occurred around the 

centers, building up strata with abundant artifacts even in 

off-mound areas. A similar accumulation of cultural strata 

was found in the plaza in the mound 1126 complex. 

Construction at Cerro de las Mesas seems to have comprised 

(perhaps mostly) deliberate filling and capping, with the 

use of stucco and other more elaborate paving. The use of 

more energy-intensive construction practices in the center 

may be related to the structures' more elite and/or public 

functions. Thus, differences in the sedimentation patterns 

can indicate differences in occupation intensity, land use, 



urbanization, population growth, and public or elite 

functions. 
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Changes in the nature of occupation and land use can be 

seen in some of the Drucker excavations as well. For 

example, in the non-mound trench 42 in the Small Mound 

Locality, a dark brown midden layer was found overlain by 

yellow or yellow-brown sediments with few sherds. The 

yellow-brown deposit was leveled off and topped by two 

packed sand floors. This was surmounted by an accumulation 

of the same sediment with a greater quantity of artifacts, 

probably reflecting more intensive occupation in that 

location. The change in sediment characteristics appears to 

indicate a change in the use of that location over time, 

with the less artifactually dense deposits indicating, as 

Drucker notes (1943b: 25), " .•. less intensive occupation of 

the locality (i.e., as though the center of habitation had 

shifted slightly) or a period of more rapid aggradation." 

Conclusions 

A variety of interacting formation processes created 

the basic structure of the earthen domestic mound in La 

Mixtequilla. The gradual accumulation of cultural debris in 

a yellow-brown sandy matrix was the predominant mode of 

mound formation. The distinction between this matrix and the 

alluvium found in the bajo and underlying the mounds 

confirms that two very different forms of deposition 
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occurred around mound 1055. Although the mound deposits were 

often interpreted as or expected to be purely fill deposits, 

such as might be found in the rubble of Maya house 

platforms, much of earthen mound formation in La Mixtequilla 

appears to have been the result of accumulation and erosion. 

The subtle changes in texture, color, and artifact quantity 

through time (vertically in the mound) argue for this 

gradual process. Seldom were there really abrupt transitions 

or "sealed" deposits. Artifact quantity often increased 

slowly through time, especially in the lower deposits, 

rather than being uniform within the deposit as might be 

expected if the material were mixed and brought in from 

another location. Instead, artifact quantity might be more 

indicative of the rapidity and nature of its deposition. 

The collapse and razing of perishable wattle-and-daub 

structures and their subsequent erosion was probably the 

most important factor in the increase in mound size over 

time. The effects of house construction and demolition and 

other mound formation process can be seen in the mound 1055 

excavations. Actual evidence of a structure in mound 1055 

was found only in feature 9, in the last Classic period 

occupation, under unusual conditions of preservation. 

However, the distribution of daub and its discard in various 

secondary refuse loci indicate that a number of wattle-and

daub structures had existed in the central mound area. If 
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time had permitted a deeper excavation in the shallow 

moundtop trench area (macros 21-23), it is quite likely that 

further concentrations of daub might have been found. 

The accumulation of sediments on mound 1055 occurred in 

conjunction with the cultural deposition of artifacts. The 

erosion of daub and artifacts also altered the texture and 

color of sediments. Erosion or gravity moved both artifacts 

and sediments, dislodging some proportion of cultural 

material from their loci of discard and mixing it with other 

material. This accumulation, deposition, and mixing lead to 

the buildup of a mound fill sediment from a hodgepodge of 

sources, as well as mixing miscellaneous artifacts into 

midden and other deposits. Fill may have been used to expand 

the mound as well, using material from secondary refuse 

and/or other deposits. A certain texture seems to have been 

desired in fill material. However, artifact size and other 

deposit characteristics do provide clues about the sources 

of the material. 

Secondary refuse deposits on residential mounds had a 

variety of characteristics. Refuse was used to fill pits and 

dumped off the side of the mound. At mound 1055 an abandoned 

house included de facto refuse and trash discarded at the 

time of abandonment. with only a sample of a mound 

excavated, however, it is not possible to know all the 

alternative secondary refuse locations. In addition, one 
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area in the western central mound area (unit 52N47E) was 

probably a secondary refuse location as well; this may have 

been part of a garden used for dumping. There was no 

sediment change indicating a shift in deposition, and 

secondary refuse accumulated in the mound fill sediment. 

Secondary refuse deposition is a process that can take place 

in conjunction with the deposition of a variety of different 

sediment types. 

The difference in characteristics in the midden 

deposits defined at mound 1055 shows that each developed at 

a different rate and in a different way. Although the sample 

size was small, it is possible that there was a shift in the 

mode of secondary refuse discard, from dumping trash off the 

mound edge to using it to fill pits. Last, just before 

abandonment, the house itself was used for trash dumping as 

well. All these means of discard served to alter the 

structure of the mound. Finally, the slowing of cultural 

deposition led to the beginning of the formation of an A 

horizon and a plow zone layer which mixed artifacts, 

increased erosion, and obscured the later occupations of the 

mound. 

Similar processes of aggradation, deposition, and 

erosion can be sean in all the PALM domestic mounds that 

were excavated. In particular, the La Mixtequilla mound 1126 

excavations show a variety of trash discard strategies and 
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the resulting subtle differences in artifact assemblage 

characteristics. Both the mound 1126 and the 1941 Cerro de 

las Mesas and Small Mound Locality excavations show how 

deposition, fill, and leveling off of deposits in off-mound 

locations can result in the accumulation of abundant refuse 

and sediment deposits. The actual artifact component can 

vary dramatically, reflecting occupation and deposition 

changes. The ratio of sediment to artifact accumulation, by 

whatever processes, changes through time. This deposition in 

off-mound locations also has the effect of raising the land 

surface and "drowning" or lowering the relative height of 

mounds in relationship to the surrounding area. Measuring 

mound height and using these data for comparative purposes 

will need to keep this factor in mind in intensively 

occupied areas. 

without more detailed sediment descriptions, it is 

difficult to determine to what extent stirling and Drucker's 

excavated mounds were built up through the use of fill. 

However, the more elaborate architectural details found in 

these elite and Postclassic mounds, such as stucco floors 

and platforms, presumably would have necessitated extensive 

ground-leveling and filling. A greater proportion of fill 

compared with accretionary deposition may be an indication 

of more elite occupation, where labor was available for 

intensive mound construction activities. 
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One problem that remains to be resolved is the question 

of whether the occupation, and therefore mound formation, 

began on natural high places. Ethnohistoric reports that the 

local people chose natural high spots or dunes to build 

houses (see Chapter 2) are not necessarily reliable in their 

geological information. These high places could refer to 

prehistoric mounds. Today many residences are located on 

prehistoric mounds, as they make convenient dry spots on 

which to build a house. La Mixtequilla is drenched by heavy 

seasonal rains that effectively maroon many houses on 

"islands." The roofed area may serve as a means of 

preventing erosion; during the rainy season sometimes only 

the house may be dry. In the PALM survey it was noted that 

the roofed area tends to show more mounding than the 

"patio", possibly from a combination of both greater 

deposition and decreased erosion (B. Stark, personal 

communication) . 

Drucker (1943b) suggests that occupation in the Cerro 

de las Mesas area began after the beginning of geological 

development of "dunes," but the stratigraphic information 

provided in the report does not unambiguously document any 

pre-cultural deposits similar to the yellow-brown sandy 

sediment commonly associated with human occupation. On the 

other hand, there are some indications that natural high 

places do form the basis of at least some mounds. The 
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yellow-brown occupation sediment is very different from the 

bajo sediment, and there is no indication that it was 

brought from elsewhere. On the other hand, cultural material 

often rests more or less directly on alluvial sediments. For 

example, the mounds lope secondary refuse deposit, stratum F, 

in mound 1055 directly contacts sediments containing the 

coarse black sand found underlying much of the mound. Thus, 

until the region can be more fully tested down to sterile 

deposits, the question of whether residential mounds had 

their roots in natural high places remains to be resolved. 

The high water table in many areas and the physical danger 

involved when excavating deeply are often impediments to 

reaching sterile deposits. 

The processes of mound accumulation and erosion 

(weathering) have important implications for the 

interpretation of archaeological data. For example, 

inferences about household activities and social status must 

consider mound formation processes. An understanding of the 

processes of mound growth and off-mound deposition will 

affect the interpretation of mound dimensions and their 

implications for defining social status differentials (Stark 

and Hall n.d.). If a mound was built by successive rapid 

filling episodes, mound size may reflect energy expenditure. 

However, if mounds grew more by accretion, mound size will 

reflect occupation length, household size, and use of space. 
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The constituents of surface collections, used for the 

interpretation of temporal sequences and functional 

variation, are the result of various weathering and mixing 

processes in addition to cultural deposition (Lewarch and 

O'Brien 1981; Odell and Cowan 1987). While 

ethnoarchaeological studies can provide some basis for 

interpreting discard patterns, use of space, and household 

activities, a residential mound is not simply the result of 

a few years of trash discard. Rather, it is the product of a 

long depositional history that continues well after the 

occupants have abandoned the area. The mound is not simply 

the product of a household, but of perhaps a thousand years 

of deposition and change. Especially where preservation of 

any evidence of structures is minimal, it is important to 

understand the way in which earthen domestic mounds are 

formed through time before attempting to confront larger 

social and economic issues in the past. 



Chapter 8 
Formation Processes of Earthen Domestic Mounds 

outside La Mixtequilla 

Introduction 

Many sites in Veracruz and in other parts of 
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Mesoamerica are characterized by earthen residential mounds 

with few architectural remains. The formation processes of 

earthen mounds show features similar to those that typify 

mound 1055 at La Mixtequilla. While the means of recording 

and presenting data often vary widely in site reports, the 

pit profiles, sediment descriptions, and ceramic and 

artifact frequencies can indicate aspects of depositional 

history. A comparison of a number of earthen residential 

domestic mounds shows that the major contributor to mound 

formation is the erosion of wattle-and-daub and other house 

features combined with the accumulation of sediment and 

refuse through a variety of depositional modes. Processes 

of erosion and accumulation characterize earthen residential 

mounds. In addition, the deliberate use of fill can greatly 

affect mound size and shape. In a sense, the formation of 

Mesoamerican residential mounds can be viewed as a continuum 

between mounds formed solely by accumulative processes and 

those like Maya housemounds whose main component is fill. 

However, even formally constructed Maya housemounds show 

evidence of other formation processes, such as trash 

deposition, topsoil formation, and erosion. The ratio of 
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fill use to accretional mound growth may be related to some 

combination of status/wealth differentials, environmental 

conditions, availability of raw materials, or other factors. 

This is an issue that will need to be examined more fully in 

future research. 

This research so far has focused on a mound that shows 

little evidence of formal construction. The distinct 

characteristics of mound 1055 can be seen in similar earthen 

mounds in Mesoamerica. This chapter will examine five sites 

whose depositional histories show parallels with mound 1055 

in La Mixtequilla (Figure 8.1). These sites were chosen 

primarily because of their of good descriptions of earthen 

mound excavations. I chose three Classic period sites to 

compare with the Classic period material analyzed for La 

Mixtequilla. Then I chose two Formative period sites in 

order to examine contrasts and similarities with Classic 

period depositional processes. All the sites are in 

Veracruz, with the exception of one of the Formative sites, 

La victoria, Guatemala. 

I begin with the site of Matacapan, in Los Tuxtlas, 

excavated by Robert S. Santley and Ponciano ortiz Ceballos 

(Santley, ortiz and Pool 1989). In 1984 I participated in 

excavations at a Middle Classic period residential mound, 

mound 61, which shows some unique depositional 
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characteristics. Next I examine the site of Tres Zapotes, at 

the foot of Los Tuxtlas, where a number of Classic period 

mounds were excavated by stirling, Drucker, and Weiant in 

the late 1930's (stirling 1941, 1943; Drucker 1943a; Weiant 

1943). This site lies between Los Tuxtlas and La Mixtequilla 

and shows characteristics of ceramics and depositional 

history in common with both regions. The third site from 

Veracruz is Patarata 52 in the mangrove swamp of the lower 

Papaloapan drainage. This site, excavated by Barbara L. 

Stark (Stark 1977; 1989), includes some clear layers of daub 

chunks, one lying directly on a shell floor, which Stark 

interprets as the remains of collapsed wattle-and-daub 

structures. Lastly, Chalahuite, a Middle Formative site 

excavated by Garcia Payon (1966), contains the earliest 

clear evidence of domestic architecture in Veracruz, in the 

form of numerous, stratified rock alignment features. The 

last site, La victoria on the Pacific Coast of Guatemala, 

also includes some thin layers of daub. La victoria is 

predominantly an Early to Middle Formative period site 

excavated by Michael Coe (1961). The daub layers at La 

victoria and Patarata 52 indicate the presence of perishable 

structure remains and the importance of structure erosion in 

mound formation at this site. 
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Matacapan, Sierra de los Tuxt1as, Veracruz 

The Proyecto Matacapan was begun on a large scale in 

1982 in order to define the nature of the Teotihuacan 

presence, and, by extension, the nature of the Teotihuacan 

polity, at a site with exceptionally strong Teotihuacan 

influence (Santley, ortiz and Pool 1989). In all, the site 

of Matacapan comprises 1.5 km2 of central architecture, 

surrounded by 4.5 km2 of dense urban occupation and 

approximately 14 km2 of intermittent surrounding occupation. 

Earlier, Squier (Ortiz 1975) had excavated in portions of 

Matacapan and other Tuxtlas sites. In his thesis ortiz 

(1975) set forth the ceramic typology that is the basis for 

that still used at Matacapan. 

The mound 61 excavations (supervised by myself and 

Michael smyth) were undertaken in order to examine remains 

of Middle Classic period domestic architecture in a 

residential area that showed Teotihuacan influence. 

Unfortunately, the mound had been intensively plowed and the 

state of preservation of structural remains was poor. 

Because the volcanic Los Tuxtlas are a major source of 

basalt (Heizer and Williams 1965) nonperishable construction 

materials are readily available at Matacapan. In spite of 

easy access to basalt, however, the predominant mode of 

construction was wattle-and-daub, with basalt stones used 

only as footings for the wattle. 
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The excavations at mound 61 defined a Formative period 

occupation below a layer of volcanic ash fall, with a Middle 

Classic domestic occupation above. The occupation included 

twenty burials, generally under floors. The Middle Classic 

"architecture" consisted of a series of one-tier rock 

alignments and a few areas of preserved, tamped-earth 

floors, with a large quantity of domestic refuse. There 

appear to have been several occupations or rebuildings 

during the Middle Classic period, with some previously 

occupied areas then used for refuse dumping. There was also 

some evidence for a slightly later occupation, which has 

been damaged or eroded off the top of the mound. The mound 

was partially but extensively excavated, using 3 X 3 m 

squares with baulks left between them (Figure 8.2). 

All units at Matacapan are numbered sequentially in 

order of when they were begun. Thus, the mound 61 

excavations comprised units 40-42, 44-48, 52-59, 68-74, 76-

80, and 82-83. The units were excavated in 10 cm levels, 

with zones defined for internal divisions and sublevels 

defined where soil changes occurred within the 10 cm level. 

All material within the northwest 1 X 1 m square corner was 

screened, while the rest was excavated by trowel. For all 

the Matacapan excavations, the ceramics were washed and rims 

and bodies were separated. Body sherds were counted but not 

classified, while all rim sherds were placed in type and 
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form categories. Daub was noted but not kept, and obsidian, 

ground stone, and other special artifacts were classified 

and recorded. 

The excavations at mound 61 showed similar formation 

processes to those defined at mound 1055 in La Mixtequilla. 

While the strategy of artifact analysis differed for this 

project (i.e., the ceramics were not weighed, except for a 

very few contexts), evidence of their depositional history 

can still be discerned. I compiled data on the artifact 

content of all excavated contexts (level and zone) at mound 

61. Using the unit summaries and plan and profile drawings, 

I then compiled the information from each 10 em level and 

zone into larger stratigraphic units, similar to the 

"macros" defined in the La Mixtequilla excavations. This 

included separating material above and below floors and the 

bases of stone walls. In this way it was possible to examine 

differences in material stratigraphically, both horizontally 

and vertically (Table 8.1). (It should be noted that my 

"macros" differ at times from the units defined by ortiz and 

Santley (n.d.) in their ceramic monograph. They used cluster 

analysis of the ceramic types, by 10 em level, as the basis 

for their analysis, rather than using larger stratigraphic 

units. ) 

Mound 61 showed some better defined stratigraphic 

changes than did mound 1055 in La Mixtequilla (Figure 8.3). 



Table 8.1 
Matacapan Mound 61 Ceramic Densities 

(CTDENS: count/m3) 

CTDENS 
UNIT LEVELS #/m3 

40 0-3 287.0 
40 4-12 26.8 
40 13-29 1357.5 
40 30-38 121.9 
41 0-3 150.7 
41 4-10 1372.7 
41 11-24 42.7 
42 0-3 518.1 
42 4-7 2313.6 
42 8-13 736.3 
44 0-3 540.4 
44 4-6, zone 1 826.2 
44 4-6, zone 2 2564.5 
44 7-10 558.6 
44 11-13 103.3 
44 14-24 162.5 
45 0-3 96.7 
45 4-6 731.9 
45 7-8 288.9 
45 9-10 246.7 
45 11-13 108.1 
45 14-25 159.8 
46 0-3 243.0 
46 4-5 662.8 
46 6-10 312.0 
46 11-12 57.8 
47 0-3 225.6 
47 4-9 281. 7 
47 10-14 168.0 
48 0-3 234.4 
48 4-9 NjA 
48 10-14 NjA 
52 0-3 605.2 
52 4-6 683.3 
52 7-8 425.0 

380 



381 

Table 8.1, p. 2 

CTDENS 
UNIT LEVELS #/m3 

53 0-3 501.1 
53 4-7 913.1 
53 8-10 354.8 
53 11-13 25.0 
53 14-17 63.1 
53 18-23 10.0 
54 0-3 191.1 
54 4-7 886.1 
54 8-9 718.9 
54 10-13 449.2 
54 14-15 107.2 
55 0-3 240.7 
55 4-7 713.9 
55 8-13 258.5 
55 14-17 105.6 
56 0-3 335.2 
56 4-6 329.6 
56 7-10 132.5 
56 11-12 36.1 
57 0-3 356.7 
57 6, south 804.2 
57 6, north 821. 6 
57 7-9 253.0 
58 0-3 519.6 
58 4-6 370.0 
58 7-9 401.9 
59 0-3 571. 5 
59 4-6 841. 5 
59 7, zone 1 692.0 
59 7, zone 2 416.5 
59 8-13 NIA 
68 0-3 567.8 
68 4-6 653.3 
68 7-9 293.3 
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Table 8.1, p. 3 

CTDENS 
UNIT LEVELS #/m3 

69 0-3 725.6 
69 4-6 2582.2 
69 7-8 613.3 
70 0-3 495.2 
70 4-5 948.9 
70 6-8 320.0 
71 0-3 440.4 
71 4-6 299.6 
71 7-9 287.8 
72 0-3 66.7 
72 4-7,z.1,3,4 1133.5 
72 4-7, zone 2 314.1 
72 8-9 311.1 
73 0-3 574.1 
73 4-5, zone 1 694.0 
73 4-5, zone 2 503.1 
73 6-7 800.0 
74 0-3 1012.2 
74 4-6 434.1 
74 7 248.9 
76 0-3 475.6 
76 4-6 266.3 
77 0-3 361. 5 
77 4-5 1653.9 
77 6-7 1142.8 
78 0-3 435.2 
78 4-6,z.1,2,3 1133.9 
78 4-6, zone 4 477.2 
78 7-9 N/A 
79 0-3 382.2 
79 4-6 858.9 
79 7-8 360.6 
79 9-10 121.1 
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Table 8.1, p. 4 

CTDENS 
UNIT LEVELS #/m3 

80 0-3 91.5 
80 4-5 537.2 
80 6-8 350.7 
80 9-10 197.2 
82 0-3 322.2 
82 4-5, zone 1 286.8 
82 4-5, zone 2 1365.7 
82 6-7 177.2 
83 0-3 358.5 
83 4-5, zone 1 355.6 
83 4-5, zone 2 317.8 
83 6-10 305.8 
83 11-12 172.8 
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Figure 8.3 unit 44, mound 61, Matacapan, east profile of 3 
X 3 m excavated unit. A = plow zone; B = yellow-brown silty 
loam, the main mound fill sediment; C = light yellow, tan, 
or grey clay; c1 = clay mixed with volcanic ash; D = 
volcanic ash; D1 = mixed volcanic ash and loam. 
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A few deep excavations reached a sterile brown clay deposit. 

On the southeastern portion of the moundslope, in units 47 

and 48, were chunks of the consolidated ash mixed in a brown 

loam, lying above the sterile clay, and topped with a thick 

consolidated ash layer (locally called "laja"). The 

predominant sediment in mound 61 was a yellow-brown silty 

loam (stratum B) that varied in compaction and in quantity 

of artifacts, daub, and carbon in different portions of the 

mound. The lower portion of this sediment was homogeneous in 

color, with a moderate to low quantity of artifacts, 

including many Middle Formative types, and no carbon or daub 

mottling; no evidence of structural remains was found. There 

was no visible sediment change in the Formative levels, no 

evidence that any fill material was brought in to build up 

the area deliberately, and no clear evidence of deliberate 

trash deposition. Instead, the lower excavated sediments 

appear to be a natural accumulation, incorporating a low 

volume (around 137 sherds/m3 ) of ceramics in a homogeneous 

sediment. A Formative period agricultural feature, a ridged 

field preserved by the ash fall, was found nearby in unit 

66, to the north of mound 61; it is possible that much of 

the area was under cUltivation. It is likely that residences 

and/or field houses were built in the area, but there is too 

small a sample of Formative deposits to be certain. 
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From the six excavations that reached Formative levels, 

there appear to have been some horizontal differences in 

ceramic quantities, from 163 sherdsjm3 in unit 44 (upper 

eastern moundslope) to 58 sherdsjm3 in unit 47 (lower 

eastern moundslope). This difference in artifact quantity 

could have resulted from erosion, refuse disposal, or 

dispersal; alternatively, it simply may be due to random 

variation. In unit 53, to the west, there were a few sherds 

in the levels immediately below the ash layer (225jm3 in 

level 16 and 90jm3 in level 17) and then virtually no 

artifacts below until excavation was terminated at the 

bottom of level 23. Both units 44 and 45 (eastern 

moundslope) yielded low quantities of artifacts at this same 

level. 

The homogeneous stratum B was capped by a volcanic ash 

layer (stratum 0), surmounted in places by a lens of yellow, 

tan, or grey clay (stratum C), representing a major volcanic 

eruption that disrupted settlement in the region. The ash 

fall marked a break in occupation at mound 61. A few 

Formative and Classic period ceramics were incorporated into 

the ash, however, possibly through trampling. Above the ash 

the deposition of the yellow-brown stratum B continued with 

an increase in artifacts and daub. Above the ash the volume 

of artifacts increased steadily, especially in the upper 70 

or 80 cm of deposits. In addition, in the upper 70 cm the 
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sediment incorporated a large quantity of eroded daub, 

carbon, and organic materials associated with a series of 

rock alignments. Thus, eroded daub was incorporated into and 

became a primary component of the B stratum. There was, 

however, no evidence of fill or deliberate mound 

construction. 

The excavations at mound 61 at Matacapan suggested the 

presence of a large, possibly multi-room domestic structure, 

apparently of wattle-and-daub. This consisted of a series of 

rock alignments (almost all single-tier) at several 

different angles, which presumably were intended to keep out 

water at the base of the structure. Several included close 

parallel alignments, perhaps one on each side of the wall 

(cf. Chalahuite, below). Further indications of construction 

were rock concentrations, the eroded remnants of some 

tamped-earth floors, and heavily eroded daub mixed in the 

sediments. The daub was not saved or weighed, so different 

amounts in different areas could not be quantified. However, 

daub was noted in many of the excavations, especially in the 

upper 70 cm of deposits, where it mottled the sediments and 

was clearly discernible in profile. The eroded daub appears 

to have been a primary component of the matrix for the 

later, Middle Classic occupations, but there was little 

evidence of it earlier, suggesting that there may not have 

been a domestic structure here previously. 



388 

According to P. Arnold Ill's reconstruction (Santley et 

al. 1985), there were at least three main episodes of 

building, with destruction and rebuilding of some areas 

through time. The eradication of portions of the earlier 

walls, as well as the damage incurred through intensive 

plowing, left a muddle of rock lines at varying alignments. 

without the enigmatic traces of these rock alignments little 

evidence of the number of rebuildings would be visible at 

all. The alignments in turn served to increase the height 

and volume of the mound. 

In mound 61 secondary refuse deposits were a major 

source of mound growth. Dense concentrations of artifacts 

were found in several locations next to and on the mound. 

Some refuse probably was used for fill on the edges of the 

mound as well, although there were no notable color 

differences in the sediments. The lower edge of the mound 

appears to have been a location for refuse dumping. Three 

units on the southeast slope (units 40-42) all contained 

levels with a moderate to high density of artifacts. Above 

levels 13-29 in unit 40 were a series of thin brown sand 

floors or caps; levels 4-10 in unit 41 lay above an eroded 

tamped-earth floor. Both levels 13-29 of unit 40 and levels 

4-10 of unit 41 contained more than 1300 ceramics/m3 , 

similar to a fill deposit from mound 1055 at La Mixtequilla. 

Levels 4-7 in unit 42, which lay above a block and stone 
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floor, contained 2350 ceramics/m3 , similar to feature 9 and 

the upper levels of unit 52N47E in zone one of mound 1055 in 

La Mixtequilla. All three deposits from the edge of mound 61 

at Matacapan date to phase D (AD 450-550), the same as the 

main occupation at the mound (ortiz and Santley n.d.). 

Although it was impossible to quantify mean sherd size from 

the available data, the excavator noted that levels 4-10 in 

unit 41 contained numerous nearly-complete vessels and 

levels 4-7 in unit 42 included a high proportion of fine 

wares, suggesting that it may have been a ceramic 

manufacturing refuse dump. The density by weight could not 

be calculated, but it is probable that the dense levels at 

unit 42 accumulated much more rapidly than did those in 

units 41 and 40. unit 42, which was closest in datum 

elevation to the mound units, showed a stratification 

similar to that of the mound. Small patches of volcanic ash 

are found around 90-100 ern below datum, with the same B 

stratum material both above and below them. 

There was no evidence in the mound 61 excavations of 

any deliberate platform construction. It is probable that 

the majority of mound growth was due to an accumulation of 

natural and culturally altered sediments over a long period 

of time. In contrast, mound 22, a large domestic mound in 

the ceremonial center or "Teotihuacan barrio", did appear to 

have been a deliberately constructed, faced platform 



390 

(Santley et al. 1984). In addition to off-mound deposition, 

there were numerous secondary refuse locations in and around 

the structure. In particular, many were located immediately 

outside walls, seemingly ringing the structure in places. 

For example, in levels 4-6, zone 2 (internal division within 

the level) of unit 44 (the area south of the rock 

alignment), a large volume of trash (2616 ceramics/m3 ) was 

placed above a tamped-earth surface at 58 cm below datum. 

The refuse included many large sherds and partial and 

complete vessels and a high volume of obsidian (51.1 

pieces/m3 ). There were also several sherd concentrations so 

dense they stained the matrix orange. These characteristics 

suggest that the refuse in zone 2 accumulated through a 

series of discard events, intermittently over time. There 

were virtually no cobbles or ground stone fragments in the 

matrix, however. The artifacts in this particular context 

contrasted markedly with the material directly on the north 

side of the alignment, zone 1. There was a very low density 

of refuse in the same levels, which lay directly on top of a 

tamped-earth floor, with an artifact density of only 825/m3 • 

In unit 72 (Figure 8.4) a density of 1400 ceramics/m3 

was found immediately outside another rock alignment, above 

an eroded tamped-earth surface, on the edge of the 
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Figure 8.4 unit 72 plan, level 5 (50 ern below datum), 3 X 3 
m excavated unit, showing rock alignment and tamped earth 
floor remnant. A = 1 X 1 m screened area of unit, outside 
structure, zone 1 ; B = outside structure, unscreened, zone 
3; C = outside structure, unscreened, location of dense 
refuse deposit with reconstructible vessels, zone 4; D = 
inside structure, low artifact density, zone 2. . 
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structure. This included some large sherds and whole 

vessels. Again, the artifact density was similar to that of 

some of the La Mixtequilla mound 1055 fill deposits. 

However, in one corner (zone 4) immediately next to the wall 

was a particularly dense concentration of large sherds and 

whole and partial vessels (5208/m3 in levelS, similar to 

the trash-filled pit feature 7 of La Mixtequilla mound 

1055). Thus, it seems likely that a large quantity of trash 

was dumped outside a structure wall; some trash appears to 

have been deposited particularly rapidly in the area of zone 

4 of unit 72, where it was not subsequently disturbed. The 

northern portion of the unit (zones 1 and 3) was heavily 

disturbed by a rodent burrow. The density of material and 

the mean sherd size in zones 1 and 3 of unit 72 (see below) 

were not notably different from zone 2, the portion of the 

unit within the structure. However, there were many whole 

and partial vessels in zones 1 and 3, suggesting a mixture 

of provisional discard items with trash. Continuing south on 

the mound, unit 77 had a moderately high density of 

ceramics, mixed with cobbles and carbon, with burned earth 

and daub. The artifact density was particularly high in the 

middle of the unit, where the alignment appears to have been 

interrupted, perhaps by a pit, although there was no 

sediment or color change apart from some carbon. Thus, there 

appears to have been a moderately dense accumulation of 
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refuse ringing the structure, due to maintenance activities. 

This is punctuated in places by very dense clusters of 

artifacts such as in zone 4 in unit 72. Zone 4 appears to 

have resulted from one episode of trash dumping, possibly 

including provisional discard items. 

In the upper levels of unit 69 (levels 4-6) was another 

dense concentration of ceramics (2582/m3 ; 3112/m3 in levels 

4-5 only), including many large sherds, mixed with many 

cobbles and ground stone fragments, lying above the level of 

the base of the rock alignments below. Directly to the north 

in unit 70 the ceramic concentration was still relatively 

high south of the rock alignment (zone 4). Here there was a 

sherd concentration of 1604 sherds per cubic meter. This 

concentration appears to be outside a wall, as well. 

In 1985 I weighed rim sherds (both screened and 

unscreened together) for selected levels from several units, 

including units 44, 72, and 69. The weights did not include 

whole and reconstructible vessels, which were stored in 

another location. Thus, it was possible to calculate mean 

rim sherd size and weight per cubic meter for the bulk of 

the assemblage in the contexts, which could then be compared 

(Table 8.2). They cannot be compared with La Mixtequilla 

data, however, both because of the differing excavation and 

screening strategies and because of the ceramic differences. 
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Table 8.2 
Matacapan, Mound 61 Mean Sherd weights 

(grams/sherd) 

ANALSIZE 
UNIT * LEVEL ZONE grn/sherd 

* 
* 

44 * 0 17.4 
44 * 3 11.4 
44 * 4 1 8.1 
44 * 4 2 21.5 
44 * 6 2 17.2 
44 * 7 11.1 

53 * 7 1 11.1 
53 * 7 2 12.2 
53 * 7 3 11.4 
53 * 7 4 30.4 
53 * 7 5 1'1.0 

69 * 3 10.9 
69 * 5 30.6 
69 * 6 1 22.2 
69 * 6 2 23.1 

72 * 5 1 18.0 
72 * 5 2 25.2 
72 * 5 3 27.2 
72 * 5 4 25.4 
72 * 6 1 12.4 
72 * 6 2 13.3 
72 * 6 3 36.1 
72 ok 6 4 14.4 

77 * 5 1 20.0 
77 * 5 2 20.5 

80 * 3 24.2 
80 * 4 24.8 
80 * 5 8.6 
80 * 6 17.9 
80 * 7 22.8 



Matacapan ceramics include a large percentage of soft 

finewares, which are light and erode easily. 
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using the ceramic weights from the contexts I studied, 

it was possible to calculate a mean weight for rim sherds by 

dividing the weight of the rims by the count. This measure 

could be used as an equivalent ANALSIZE measure for mean 

sherd size. unit 69 had the largest rim sherds (30.6 

g/sherd) in a relatively high density of ceramics augmented 

by the large number of cobbles and ground stone fragments. 

This unit also contained a relatively high proportion of 

coarsewares. There was relatively little difference in sherd 

size between the other contexts (save unit 44 zone 1). 

However, there was a very distinct difference in unit 44 

between zone 2 (21.5 g/sherd) and zone 1 (8.1 g/sherd). The 

distribution of larger and smaller pottery fragments is also 

distinctive in certain mound 61 contexts. For example, unit 

72 zone 4 and unit 44 zone 2 both had a relatively high 

ceramic density, and both included a large number of whole 

and partial vessels. However, in unit 44 the vessels were 

scattered throughout the matrix in levels 4-6, while in unit 

72 the majority were clustered in a small area, zone 4. The 

ANALSIZE does not reflect the presence of the partial and 

whole vessels, which were not weighed here, so that the 

ANALSIZE for unit 72, zone 4 is a measure of the size of the 

"orphan" sherds in that area. Another small concentration of 



refuse was found in the corner of unit 53, in zone 4. The 

ceramics were large (30.4 g/sherd) and were densely 

clustered, particularly in one area of the zone. 
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Thus, while all these contexts appear to have been 

deposited fairly rapidly, they had some quite different 

characteristics. unit 69 was actually the densest deposit 

because of the addition of the cobbles and ground stone 

fragments; the large sherd size probably reflects a 

relatively undisturbed deposit. This context was also 

distinctive by its ceramic types, which included some phase 

F (AD 600-750) types (type 81, Gris Oscuro Brunido; and type 

89, Cafe Manchado Mate; plus type 58, Fine Grey with White 

Slip). These types were not found in other excavations at 

mound 61, which dated mostly to phase D (AD 400-500) (Ortiz 

and Santley n.d.). Much of unit 69 appears to have been a 

later deposit on the mound. 

The high-density deposits all suggest a variety of 

refuse disposal practices that helped to build up the mound 

over time. Apart from the specific secondary refuse 

locations, artifacts accumulated on the mound steadily 

through time, as well. Above the volcanic ash there was an 

increase through time in the quantity of accumulated eroded 

refuse. In particular, artifact accumulation was greater 

above the level of the rock alignments, around the upper 60 

cm of the mound. For example, in unit 80, which appears to 
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have been in the middle of some kind of central plaza and 

contained no evidence of floors or architecture, there was a 

general increase through time in artifact density. Density 

increased from 197 sherds per cubic meter in levels 9 and 

10, to 351 in levels 6-8, to 537 in levels 4-5. There was a 

subsequent decrease in the plow zone (92 sherdsjm3 ). Mean 

sherd size, however, was quite variable. This increase in 

ceramic density was seen in the majority of the units, and 

no high density deposits (over 1000 sherd per cubic meter) 

were found below level 6 in any of the on-mound units. 

ceramic concentrations varied considerably throughout 

different areas of the mound. without a means to quantify 

mean sherd size in most contexts, however, it was almost 

impossible to identify horizontal variation in artifact 

characteristics across the mound. Overall densities of 

refuse in the upper 60 cm were greater in the east and 

south, however, in association with a numerous parallel 

walls. 

Mound 61 was also marked by the development of a thick 

(20-40 cm) humic plow zone layer. This indicated a period of 

erosion and non-deposition associated with abandonment. 

While there were indications of some later period ceramics 

in the upper levels (especially in unit 69), it was 

difficult to determine if there was any subsequent 

occupation on mound 61 after the early Late Classic period. 
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Cultivation by large mechanized plows for tobacco and other 

cash crops had extensively damaged the upper levels of the 

mound, eroding and reducing the size of the artifacts in the 

plow zone. The architectural features appear to have been 

heavily damaged by plowing. Artifact density in the plow 

zone is also greater on the east and south, similar to that 

in the levels below. Artifact density also appears to 

decline in relation to elevation more than it does in lower 

levels. Thus, plowing and abandonment (non-deposition) have 

increased the amount of horizontal erosion on mound 61. 

Many of the same formation processes identified in La 

Mixtequilla also took place in this Los Tuxtlas mound. The 

fertile, volcanic Los Tuxtlas created a very different 

sedimentary regime from the intermittent bajos and extensive 

alluviation in La Mixtequilla. Yet at mound 61 in Matacapan 

the processes of sediment and artifact deposition, artifact 

and daub erosion, and refuse disposal and fill appear to 

follow patterns similar to those defined at mound 1055 in La 

Mixtequilla. 

Tres Zapotes, Los Tuxtlas, Veracruz 

The site of Tres Zapotes is located on the flood plain 

and terraces of the right bank of the Arroyo Hueyapan in the 

lower Los Tuxtlas. Known first as the location of one of the 

famous Olmec colossal heads (Melgar y Serrano 1869, 1871), 

the site was investigated by stirling's team in 1939 and 
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1940 (Drucker 1943a; stirling 1941, 1943; Weiant 1943). 

While much of their work was directed towards obtaining 

monumental stone sculpture and ceramic sequences, they also 

investigated a number of large and small earthen mounds. 

The 1939 field season (Weiant 1943) focused on mound 

excavations in several localities around the site. 

Unfortunately, the stratigraphic and content descriptions 

from this season are too vague to provide useful 

comparisons. Although the 1940 excavations (Drucker 1943a) 

emphasized stratigraphic excavation and test pits for 

ceramic chronology, several mounds also were trenched. 

Following a strategy similar to that for the Cerro de las 

Mesas excavations (see Chapter 6), mounds were not excavated 

by levels, either natural or arbitrary. However, Drucker 

does provide fairly detailed descriptions of mound 

stratification and formation. 

The predominant sedimentary base at Tres Zapotes was a 

sandstone capped by a thick layer of clay of a butter yellow 

or brick red color. The chief artifact-bearing sediment, a 

brown or yellow-brown clayey deposit, with a brown clayey 

humic topsoil, derives from this clay base mixed with 

artifacts and eroded cultural material. For example, while a 

deep accumulation of refuse was found in several 

"stratitests," trench 7, with a dense surface sherd scatter, 

had only around one foot of topsoil with artifacts, lying 
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directly on top of the sterile clays. The floodplain 

alluvium was a reddish-brown sandy sediment. Mound sediments 

on the floodplain were yellow-brown and more sandy than 

those on the plateau. 

Drucker (1943a) viewed the buildup of mound sediments 

as due to accumulation rather than intentional fill or mound 

construction. 

[The] general structure [of the refuse deposits], the 
bright crisp appearance of many sherds, the occurrence 
of complete or restorable vessels, and (apparently) 
undisturbed burials in shallow pits at various levels, 
all speak against the possibility of any artificial 
building being involved. (Drucker 1943a: 11) 

The fact that the yellow-brown artifact-bearing deposits 

(excepting a few very dark "midden" deposits) contrasted 

with the predominantly reddish soil of the region was due, 

Drucker believed, to the effects of the organic material in 

combination with relatively rapid sediment deposition. The 

excavations do appear to confirm this interpretation. 

The "stratitest" excavations, despite being in off-

mound locations, showed evidence of both deposition and 

refuse discard. Trench 1 (in the Ranchito group in the 

center of the plateau top) had a deep accumulation of the 

yellow-brown clayey sediment, disrupted by numerous trash-

filled pits and burials at different levels throughout the 

deposit. The sediment lay atop a series of floors and a 

stone paving (found also in trench 10), apparently leveling 
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off the area for a more formal plaza. Below was a dark 

midden deposit. It is evident that the use of space in the 

present plaza area had changed considerably through time. 

Trench 4 was placed as an extension of trench 1 into a 

spur of a small U-shaped mound. This spur or terrace appears 

to have been an important location of refuse deposition in 

pits, which might have been dug at various times for other 

purposes. The mound sediments were the same as the upper 

deposit (humus and yellow-brown clay) found off-mound in 

trench one, and were similarly cut by numerous burials and 

pits. Drucker also noted a gradual color change in the 

sediments, not otherwise described. The presence of pits at 

different levels throughout the sediment in both trenches 

corroborates the view that the yellow-brown sediment 

accumulated slowly through time as a result of occupation, 

and was not laid down as intentional mound construction 

fill. 

Three mounds were also tested in the Burnt Mounds group 

on the flood plain close to the arroyo. Both trsnches 23 and 

24 sectioned mounds with deep artifact-bearing deposits 

extending far below the present base of the mound. A brown 

artifact-laden sediment extended 3-4 feet below the current 

level of the plain. Trench 24 in particular yielded a great 

quantity of sherds. Below the base of the mound were several 

earlier deposits, overlying a reddish-brown sandy alluvium 
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with very few sherds. The form of the alluvium suggested 

that the mound has originally been placed on a small knoll 

no longer evident on the surface. Below this was a 

consolidated volcanic ash layer, capping an earlier deposit. 

Trench 25 (on the plain closer to the arroyo) and trench 26 

(next to the arroyo) confirmed this stratigraphy. At the 

base of trench 26 was the ash layer, covered by a dark brown 

alluvium with very few sherds. The upper layers in trench 26 

contained the sterile sandy alluvium (described as reddish

brown in the text and yellow-brown in the profile). The 

shallower trench 25 cut into only the upper, sterile 

reddish-brown alluvium. Thus, the mound deposit appears to 

have derived from the same natural source, but was altered 

by human occupation and deposition. 

In spite of the differing aims and strategies of the 

Tres Zapotes excavations from more recent projects, it is 

possible to discern mound formation characteristics in 

common with other earthen mound structures. Drucker 

identified a predominantly yellow-brown clayey soil that 

contained the majority of the artifactual remains found at 

Tres Zapotes. This sediment is very similar to the yellow

brown mound fill sediment found at mound 1055 and other 

areas in La Mixtequilla. This sediment contrasted with the 

redder sterile sediment, the alluvial clays, and the darker 

midden deposits, and appears both in mounds and in plaza or 
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off-mound excavations that located deep cultural 

stratigraphy. Thus, it appears to be an accumulated, rather 

than a deliberately placed, sediment with artifacts that 

began to build up, with occupation, upon the alluvial base. 

The mounds at Tres Zapotes showed evidence of several 

secondary refuse deposition strategies, including dumping in 

pits and off mounds. Drucker also noted differences in the 

appearance of the ceramics in different areas, suggesting 

variations in the amount of wear and disturbance undergone 

by individual deposits. Last, the development of a humic 

topsoil occurred with the cession or slowing of cultural 

deposition. 

Patarata S2 

Barbara Stark's excavations on Patarata Island were 

part of a program of ecologically-oriented studies in the 

mangrove swamp of the lower Papalopan River, near Alvarado, 

Veracruz (Stark 1977; 1989). She excavated in several broad, 

low residential mounds on Patarata, most particularly on 

Patarata 52. Patarata 52 is a low hummocky mound, 100 X 94 m 

in size slightly greater than 1 m high, located on the edge 

of the island. Material from Patarata dated to the Middle 

and Late Classic periods. The Middle Classic (AD 400-700) is 

divided into three phases, consisting of Camaron I, II, and 

III, while the Late Classic (AD 700-900) is divided into 

Early and Late Limon (Stark 1989). 
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Seven test pits on Patarata 52 show a clear sequence of 

refuse and sediment deposition. Because of the high water 

table the excavations never found sterile strata. A fine 

light grey sand, with only a few artifacts in it, was found 

in the lower reaches of the excavation. The stratum above 

was an extremely dense midden with large sherds, sections of 

vessels, other artifacts, and shells in a brown clay and 

silt with a high organic content. Stark (1977) notes that 

barnacles adhering to many of the artifacts suggest that 

they were deposited directly into the water. The brown 

stratum dates to Camaron I, while the blue-grey silt and 

clay stratum above dates to Camaron II. While the texture is 

similar to the stratum below, the blue-grey stratum lacked 

the organic content of the brown stratum. The lack of 

barnacles growing on artifacts suggests the area was no 

longer below the water level. The quantity of artifacts 

continued to be very high in the lower portion of the 

stratum and decreased gradually through time. 

Near the top of the blue-grey stratum was a layer of 

daub chunks, many with pole impressions. Above was a buff

grey, mottled silt and clay stratum which gradually changed 

to a yellow-brown, unmottled color. This stratum, dating to 

Camaron III, was cut by a series of several layers of daub, 

including both soft clay and hardened daub chunks with pole 

impressions. There was also a shell floor, constructed with 



405 

the convex side of the valve upwards, to make a smooth 

walking surface. Another daub layer lay directly above this 

shell floor. Near the top of the yellow-brown stratum, with 

no sediment change, was a dense sherd concentration dating 

to the Early Limon. This was capped by a dense shell 

concentration in a brown sediment, with mixed Late Limon and 

historic material. No topsoil development occurred, although 

the mixed assemblage suggests erosion and/or the cessation 

of sediment deposition; occupation was probably sparse after 

the Early Limon period. 

The Patarata 52 excavations showed very clearly the 

importance of daub deposition and erosion in residential 

mound development. Stark (1977) found several layers of daub 

chunks with pole impressions, which she interprets as the 

remains of collapsed wattle-and-daub houses. One daub layer 

lies directly on top of the shell floor. This is one of the 

few sites where clear evidence of collapsed perishable 

structures has been recognized. The first daub layer, near 

the top of the blue-grey stratum, marks a change in the use 

of the area, from a location of refuse discard to a 

habitation area. In addition, daub was found in all the test 

excavations, and its quantity recorded by weight (Stark 

1989: 107; Stark 1985). 

The erosion of daub appears to have contributed to the 

development of mound sediments in Patarata 52. The quantity 
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of daub is particularly high in the Camaron III levels 

(buff-grey to yellow-brown stratum) in her main Patarata 52 

excavations, where the series of daub layers was found. This 

was also the thickest stratum found in the excavations; the 

accumulation of sediments was more rapid for this period, 

because of the collapse and clearing of structures in that 

location, than it was earlier, when refuse was being 

discarded in this location. 

Patarata 52 was affected by the processes of gradual 

sediment accumulation and refuse discard. Although some 

clear color changes are noted, there is no real change from 

the silt and clay texture of the sediments. The blue-grey 

sediment shows a gradual decrease in ceramic density with no 

concomitant sediment change. There appears to have been a 

continuation of the same intensive refuse dumping that 

formed the brown stratum, except that the deposition was now 

occurring above the water line. However, through time the 

intensity of discard there declines, suggesting a change in 

the use of the area, a alteration in discard practices, 

and/or a shift to new dump locations. A gradual change in 

sediment color occurs in the Camaron III sediment above, as 

sediments accumulated due to the successive building of 

wattle-and-daub structures. A dense refuse deposit at the 

top of the yellow-brown stratum shows another shift in the 

use of the location with no concomitant sediment change. 
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Thus, changes in the use of the area (in particular, 

habitation area versus refuse dump), as well as the position 

of the water table, affected the color and artifact contents 

of the sediments. Secondary refuse deposition, especially in 

the Early Limon and the Camaron I phases, contributed to 

mound bulk as well. Overall, however, a gradual, 

continuation of sediments, rather than an intentional mound 

construction, characterized the development of Patarata 52. 

Chalahuite, Veracruz 

The work of Garcia Payon (1966) at Trapiche and 

Chalahuite, in the region of Zempoala, was undertaken to 

explore Formative period remains in Veracruz. In the course 

of his 1951 excavations at both sites, Garcia P. encountered 

numerous alignments of stream-worn stones, often plastered 

with mud. In 1959 he returned to Chalahuite specifically to 

explore for rock alignments and other evidence of 

habitation. His work remains the best evidence for early 

residential habitation in Veracruz. 

The 1959 excavations (Garcia P. 1966: 21-26) opened a 

10 X 6 m trench in mound I at Chalahuite. Mound I was 11m 

high above the level of the surrounding plain. The top 30 cm 

were scraped off, and excavation proceeded below by 30 cm 

levels. The predominant mound fill sediment was described as 

a "tierra arenisca" or "suelo de aluvi6n." Three different 
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rock alignments were found in different levels of the mound, 

along with several floors. 

In the excavations, no sterile sediment was reached. 

The quantity of sherds increased gradually through time in 

the lowest excavated levels, from 3 sherds in level 28 (9.6 

m below surface) to 77 in level 16. The sherds were small, 

but the edges were not eroded, and there were clam shells 

and animal bones mixed in the matrix. The first structural 

remains were found around 3 m below the surface, and 

consisted of two small rooms, side by side, made of stones 

plastered with mud, with an adobe floor at the base. 

Throughout the mound sediment were found numerous sherds, 

fresh- and salt-water clam shells, and human and animal 

bones. A floor of stream-worn stones lay above these 

construction remains, at around 150 cm below the surface. 

The second structural remains were two parallel 

alignments similar to those found in mound 61 at Matacapan, 

plastered with mUd. A large quantity of sherds and organic 

material was found between the two alignments, with the 

sandy mound fill sediment outside. Garcia P. notes that a 

vessel completely smashed by a rock was also found between 

the two walls. Thus, it seems likely that this area was used 

for discarding refuse and possibly for storing items in use 

or in provisional discard. Directly above these alignments 

was a curved alignment from a large room or palisade, whose 
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base was around 90 cm below surface. The sediment around it 

included considerable organic material, including human bone 

fragments, clam shells, and other bones. 

Although the proportion of sand or clay varied in the 

mound matrix, Garcia found no real color differences. This 

is similar to the yellow-brown mound fill sediment found in 

La Mixtequilla, at Tres Zapotes, and at Matacapan: an even

colored artifact-laden sediment that varied in texture in 

different locations. At Chalahuite the construction features 

and differences in the artifact content and characteristics 

provide the only real evidence of occupation changes through 

time. The slow increase in the quantity of sherds through 

time suggests that the sediment and artifacts accumulated 

through time, and were not laid down all at once to build up 

the mound. The lower portion of the mound, below the lowest 

structure, was not described in detail, but there did not 

appear to be any evidence of trash-filled pits or artifact 

concentrations. The low quantity of artifacts and their 

small size suggest that this was not a secondary refuse 

dump. However, Garcia notes that although the sherds were 

small, they were not eroded; those directly below the adobe 

floor are described as having sharp edges. This suggests 

that these sherds may have been trampled, but do not appear 

to have been moved from a great distance. 
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Above the adobe floor, the mound expanded greatly in 

size due to construction. Each successive structure was 

covered by sediments and artifacts to just above the level 

of the top of the rocks. Whether the site was abandoned for 

a time after each structure was occupied, and the sediments 

accumulated naturally, or whether the alignments were 

covered by fill and leveled off before a new structure was 

built, is difficult to ascertain. There was no evidence that 

rooms were used as refuse dumps, however; this further 

argues that there may have not been a long time between the 

abandonment of one structure and the construction of the 

next. However, the alignments were not completely destroyed 

afterwards, either. 

The larger sherds and the fragmented human bone in the 

sediments around the alignments does, however, suggest that 

fill was used. The level descriptions indicate that 

artifacts and organic material were concentrated around the 

structures themselves, especiallY along the upper alignment 

and between the two parallel walls in the middle alignments, 

with less organic material and artifacts outside. The 

presence of fragmented human bone provides further evidence 

that the sediment was a fill brought in to level off the 

construction area. Human bone is unlikely to be found 

scattered around the house like food remains. Rather, it 

might come from being dug up from a refuse dump or other 



area where humans might be buried, and be brought in with 

the fill. Some of the artifacts and food remains could 

derive from primary refuse around the house as well. 
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Thus, the mound at Chalahuite appears to have grown 

through the accumulation of sediments and artifacts, through 

construction and rebuilding, and through the use of fill. 

The mound shows the accumulation of a distinctive sandy 

mound fill sediment with artifacts. Architectural remains 

were important in the expansion of the mound. The rock 

alignments and walls were most likely the remains from 

wattle-and-daub structures, with the alignments serving to 

keep water out of the house. Thus, wattle-and-daub erosion 

was no doubt a primary component of the mound fill sediment. 

Deliberate filling and/or leveling of the mound contributed 

to its size and shape as well. 

The only evidence of deliberate refuse dumping was 

found between the two parallel walls; there were no pits 

filled with trash. However, as the excavation concentrated 

on structural remains, this is not surprising since trash

filled pits and secondary refuse dumps would not normally be 

located directly next to structures. Discarding of refuse 

from the occupation would, no doubt, have served to build up 

the mound in areas away from the actual structure. Again, 

erosion and the slowing of cultural deposition lead to the 

development of a humic topsoil at the top of the mound. 
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La Victoria, Pacific Coast of Guatemala 

Michael Coe's (1961) report on La victoria describes 

excavations from two mounds and one non-mound pit in this 

Formative period site. The site is located in a heavily 

alluviated area by an estuary near the Pacific coast of the 

Soconusco. Aerial photographs show that in the past the site 

was located on the edge of an estuary which was exploited 

for resources in addition to the nearby farmland. Coe's 

excavations reached a sterile alluvium lying below the 

present water table. The earliest cultural remains above the 

alluvium date to the Early Formative (Oc6s) period (1500-900 

BC) • 

Coe's estimation of the mound formation processes 

clearly recognizes the significance of wattle-and-daub on 

earthen mound-building: 

From its general conformation, [the mound] had the 
appearance of a mound which had been built from 
gradually accumulating midden deposits and house 
foundations. It turned out to be exactly as expected. 
(Coe 1961: 26) 

However, while it is obvious that eroded daub and daub 

layers (found in several locations in the stratification) 

are a vital component of mound-building, Coe is less clear 

ori the nature of other depositional processes. The use of 

the term "midden" to comprise the bulk of the artifact-laden 

sediments does not distinguish the great differences he 

noted in the deposit characteristics. The artifact 
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quantities are not given beyond noting that, for example, 

the light ocher soil was "literally stuffed with pottery 

fragments throughout" (Coe 1961: 26). Pottery counts are 

given in the report for three pits (one off-mound and two in 

mound III), however, which make it possible to determine 

differences in the ceramic volume in stratigraphic 

succession. 

The natural sediments underlying the mounds were some 

mixed clays overlain by a pale, yellowish, very damp 

alluvium. Above, there were only subtle distinctions in the 

color of the matrix (texture was not really described). 

Arbitrary levels were used in excavation, with 50 cm (mound 

I) and 30 cm (five pits in mound III, and non-mound pit II) 

levels. Some very distinct lenses or layers were noted in 

excavation, of light greyish buff adobe (daub) lumps with 

impressions and of shells. 

The excavated unit in mound I had the pale yellowish 

sterile sediment at the base of the excavation. The bulk of 

the sediment in this mound consisted of a "smooth light 

brown soil" which included a layer of daub lumps and several 

shell layers. Above was a "brown lumpy soil;" there was no 

clear distinction made between the brown lumpy and the light 

brown sediments. Mound I was capped by volcanic ash dating 

from a 1902 eruption and by a thin topsoil. 
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The units in mound III all showed a similar 

stratification. The natural yellow alluvium at the base of 

the excavations was cut by a large pit containing a "dark 

earth" which continued for around 50 cm above the apparent 

top of the pit. There were several thin flat shell layers 

within and directly above the "dark earth." These layers 

consisted of pulverized shell on top and whole or relatively 

undamaged shells in the lower part of the layer, suggesting 

that it was a trampled surface. The dark earth sediment was 

succeeded by a "light brown earth, compact" and then by a 

"very dark earth." Above these was a "light ocher earth" 

which made up the bulk of the mound deposits. These latter 

three sediments are cut by several clay surfaces or lenses, 

and in the ocher sediment by several layers of "ghostlike 

adobe fragments" (Coe 1961: 27), with pole and stick 

impressions. One of the adobe layers was stepped, suggesting 

that it was the edge of a platform. The mound was capped by 

the volcanic ash layer and a thin topsoil. 

It is apparent that the erosion of wattle-and-daub was 

an important component of mound growth at La victoria. It is 

not clear whether eroded daub was found in the sediment 

itself, but three distinct thin layers of daub do indicate 

wattle-and-daub construction. The daub was found in 

distinctive layers, suggesting that it was recycled as 

construction material, probably as flooring for the house 



and patio area, as one layer is stepped to one side. The 

three daub layers suggest at least three such building 

episodes. 
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Below the daub surfaces in mound III were four clay 

surfaces, two in the "ocher soil," one atop the "very dark 

earth," and one within the "light brown earth, compact." The 

erosion of these clay surfaces would contribute to mound 

buildup as well. Including all the daub lump, clay, and 

shell surfaces, there may have been at least eight separate 

construction and demolition episodes on mound III. All the 

surfaces were found within Conchas I and II period material, 

suggesting that over time the area of the mound had changed 

from the location of refuse deposition to (during Conchas I 

and II) a residential site with a succession of structures. 

An estimate of relative artifact quantities from La 

victoria mound III can be made from Coe's data, using the 

ceramic counts and profiles (Table 8.3; Figure 8.5). Ceramic 

counts that include rims, bases, and decorated body sherds 

are provided for pits II (off-mound), E-5, and E-4 (both on 

mound III). From the profiles it can be determined which 

arbitrary level or levels comprise material from only a 

single sediment type. The counts from that level(s) can be 

used to calculate an estimate of ceramic volume for that 

sediment. Because of the disparities in the way ceramics 

were counted in the two projects, the La Mixtequilla mound 



Table 8.3 
La victoria, Guatemala: Estimated ceramic Densities 

Mound III 

SEDIMENT DATE 

Ocher earth 

DENSITY 
#lm3 

277.0 
(648.7 
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Marcos, 
(Late Classic) 

Cruceros, 
Conchas II 

(Late Formative) 

in pit E-4 
below ocher 
earth) 

Very dark earth Conchas II 
(Middle Formative) 

N/A 

Light brown earth, compact Conchas I 148.5 
(Middle Formative) 

Dark earth Conchas I 477.4 
(Middle Formative) 

Pale yellowish earth Ocos N/A 
(Early Formative) 

Data derived from M. Coe, 1961 
N/A = could not be calculated from available data 
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Figure 8.5 La Victoria, Guatemala, profile of unit E-4 on 
mound III, from Coe 1961. a = plow zone, dark grey; b = 
light ocher earth; c = layer of daub chunks; d = clay 
floors; e = shell layers; f = very dark earth; g = light 
brown earth, compact; h = dark earth; i = pale yellowish 
earth; j = ocherous brown earth; k = reddish brown clayey 
earth; I = dark earth, charcoal stained. 
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1055 ceramic volumes are not directly comparable to those in 

La victoria mound III. However, the counts of typed pottery 

from La Mixtequilla mound 1055 can be used for a rough 

comparison, and in any case relative differences among 

strata in mound III can be assessed. 

The lowest stratum in mound III with a significant 

quantity of sherds was the "dark earth," which contained 

477.4 typed sherds/m3 • This was similar to La Mixtequilla 

mound 1055 strata Band F or the Feature 12 mounds lope 

trash-filled pit (macros 2, 8, and 6), and less than 

features 9 (daub feature in zone 1, macro 22) or 7 (trash

filled pit in zone 1, macro 28). Above the dark earth in La 

victoria mound III was the "light brown earth, compact," 

which contained much less pottery, 148.5 sherds/m3 • It was 

not possible to obtain a figure for the "very dark earth," 

but the "ocher earth" contained 277 sherds/m3 in unit E-5 

(south mound shoulder). Coe was able to delineate a ceramic 

change within the ocher earth, from the Conchas II to 

Cruceros to Marcos phases, with no stratigraphic change. 

Ceramic volume through these levels in unit E-5 remained 

constant as well, so that for a long time there was 

virtually no detectable change in depositional patterns in 

mound III, despite the change in the ceramic assemblage. In 

contrast, in unit E-4 (south-central mound area), below 

level 5 in the "ocher earth," the ceramic quantity increased 
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to 648.7 sherdsjm3 , similar to the daub concentration, 

feature 9, macro 22, at La Mixtequilla mound 1055. Above, 

levels 2-5 in the "ocher earth" contained 361.9 sherdsjm3 • 

The differences in ceramic volume indicate, therefore, 

that deposition in the mound had changed through time and 

also varied in different locations on the mound. certain 

areas appear to have been high-density artifact locations, 

middens, secondary refuse dumps, or very dense fills. 

However, Coe notes that no complete vessels were found, and 

it is difficult to ascertain from the descriptions if there 

were differences in sherd size; there was no note of 

exceptionally large sherds. On the other hand, the La 

victoria material was considerably older than the La 

Mixtequilla mound 1055 ceramics, so that the artifacts could 

be expected to be more eroded. The "dark earth" at the lower 

portion of the excavations contained a quantity of artifacts 

roughly comparable to three contexts with very different 

sherd sizes from the west-central mounds lope trench in La 

Mixtequilla mound 1055. These comprised a dense deposit of 

very small eroded sherds (stratum B, macro 2), a pit fill 

with moderate sized sherds (feature 12, macro 6), and a 

secondary refuse deposit with fairly large sherds and 

numerous reconstructible vessels (stratum F, macro 8). 

The "dark earth" sediment at La Victoria probably 

contained a considerable quantity of secondary refuse, 
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judging by its location and by the quantity of artifacts. 

Much of this sediment was within what may have been a reused 

roasting pit containing charcoal and Oc6s pottery. The same 

sediment continued above the pit, with mainly Conchas I 

ceramics, suggesting that the accumulation of sediments took 

place over some period of time. The "dark earth" was cut by 

and covered with thin shell layers, perhaps remains of 

scattered meal debris. There was no clear evidence of 

construction or activity areas in the "dark earth." The 

subsequent sediments appear to have accumulated from house 

demolition debris, natural alluviation, and accumulation of 

refuse through erosion, house debris, and discard. While the 

quantity of refuse generally declined above the dark earth 

sediment, in unit E-4 there was a dense concentration of 

refuse in the lower levels of the ocher sediment. It is 

likely that this area was used for secondary refuse discard, 

perhaps off to the side of the occupied area. Notably, this 

area was at the edge of two clay surfaces. These surfaces 

could simply have been eroded, or they could represent the 

edge of the structure or mound/platform. Above the clay 

surfaces the quantity of refuse declined. 

Although it is difficult to determine the general 

configuration of the mound through time, the shell, clay, 

and "adobe lump" layers provide some indicate of mound 

contours. Only the two upper "adobe lump" layers, above the 
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lower stepped layer, appear to be slightly convex, 

suggesting a mound-like shape. There was no clear evidence 

that the mound was deliberately built up, with the possible 

exception of the lowest, stepped "adobe lump" layer, and the 

mound sediments appear to have accumulated with time. 

However, it is evident that the function and formation of 

the mound was modified with time, as the quantity and nature 

of deposition changed. In addition, mound formation 

processes similar to those found in the earthen mounds 

previously described can be discerned: the accumulation of 

sediments through time, the effects of daub erosion, the 

expansion of the mound over time, and the role of secondary 

refuse in contributing to mound shape and size. 

Conclusions 

In general, all the earthen residential mounds reported 

on here show evidence of formation processes similar to 

those found in the La Mixtequilla mounds. However, 

generalizations on the formation processes of earthen 

residential mounds are hampered by the disparities among 

different projects in their methods of collecting and 

reporting data. The dearth of information on sherd size is a 

major problem in assessing formation processes. Although 

many archaeologists commonly note differences in artifact 

size or condition in field notes, these anecdotal 

descriptions are not quantifiable. In addition, while sherd 
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quantities (by count) can differ in many contexts, a large 

ceramic count can result from extreme sherd breakage and 

erosion as well as from intensive dumping. Sherd weight 

data, which are often lacking in site reports, are vital for 

assessing both sherd quantity and sherd size (Chapter 5). 

In addition, sediment descriptions are often scanty, 

particularly in older reports. Fuller descriptions of both 

texture and color are necessary, along with some means of 

normalizing them, for example by using Munsell sediment 

color codes (Munsell Soil Color Charts 1954). The effects of 

the local geomorphology and sedimentary regime on mound 

formation need to be considered. For example, the mound 

sediments of the La Mixtequilla area, with its elevated 

"islands" and periodic flooding of bajos, are very different 

from the clay-dominated sediments of the terraces and sandy 

floodplain on which lies Tres Zapotes. 

In addition to sedimentation, the raw materials 

available for construction and differences in preservation 

also will affect mound size and expansion. At both Matacapan 

and Chalahuite, the rock alignments, which served to keep 

water out of the house, remained to outline various 

construction features made of perishable materials. Rock 

alignments and even a stone platform were found at Tres 

Zapotes as well (Weiant 1943). Yet the process of mound 

development were the same, with perishable structures 
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contributing to mound sediment accumulation. The 

contribution of perishable structures to mound development 

is seen most clearly at Patarata 52, which contained several 

layers of daub chunks that marked the probably location of 

ancient houses. Accumulation, horizontal erosion of 

artifacts, clearing and leveling, and the occasional use of 

fill all serve to create a jumbled deposit of sediment and 

cultural remains that made up the bulk of the mound. 

Different refuse deposition strategies were also 

clearly in evidence in different mounds. Provisional 

discard, deposition of refuse in old rooms or structures, 

off-mound dumping, and filling of pits with refuse were all 

common modes of discard. These also served to build up and 

expand the mound, and gave some zest to the mound 

stratification. Differences in refuse deposition strategies 

can indicate changing land use patterns and provide 

information on social patterns (Hayden and Cannon 1984). For 

example, population growth and crowding might result in 

filling pits with trash rather than casting it off the side 

of the mound. 

Secondary refuse deposits also provide more direct 

information about past human activities. While the waste 

stream of artifacts found in fill and general mound fill 

sediments can be complex, incorporating discard, sweeping, 

erosion, trampling, and mixing of all kinds, many artifacts 
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in secondary refuse deposits followed more direct routes 

into their archaeological context. Large cooking vessel 

fragments in refuse might have been discarded directly from 

their use in the kitchen, while intensive production 

activities might be signaled by low-diversity refuse. In 

addition, differences in characteristics among different 

secondary refuse contexts can be defined and used to explain 

their relationship to the human occupation. Thus, an 

explication of formation processes can provide a basis for 

interpreting the wide variety of deposits found in earthen 

domestic mound excavations. 



Chapter 9 
Summary and Conclusions 
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The Mesoamerican residential mound is one of the basic 

units of archaeological analysis. In itself, the mound 

represents a unit of social organization, the household. 

Differences in mound size, shape, and stratification can 

inform on household structure and social differentiation. 

The clustering of residential mounds can suggest the 

presence of suprafamily groups and their concomitant 

economic organization. Residential mounds provide the basis 

for estimates of past population size, demographic growth, 

and shifts. Excavation in mound-associated refuse deposits 

provides the primary data for ceramic sequences. 

When data from residential mounds are incorporated into 

analyses of past social organization, certain assumptions 

are made. It is assumed, first, that the mounds represent 

households, comprising domestic architecture and refuse. Yet 

a mound'that accumulated slowly over time will reflect the 

size and social variables of the household differently than 

one constructed rapidly from fill. The environment and 

available raw materials must also be considered: rock 

facings on platforms will be a rare and valuable feature in 

a region with little local stone. Thus, mound size and shape 

may reflect the household in complex ways. 
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However, the manner in which construction, demolition, 

and discard promote the formation of residential mounds 

seldom has been considered of serious importance. In La 

Mixtequilla and many other areas, imperishable architectural 

remains are scarce and rubble fill is not used. In the 

absence of imperishable structural remains, linking mounds 

to units of social organization is problematic. New ways of 

analyzing mound deposits that consider their formation 

processes should aid in better understanding of the nature 

of earthen residential mounds. 

The formation of residential mounds is the product of 

numerous cross-cutting processes. These formation processes 

can act on individual deposits or discard locations, as when 

a pit is filled with trash or when refuse in a patio area is 

trampled. A wide area of the mound can be affected by 

erosion and the movement of sediments, artifacts, and 

debris. This dispersal can have important effects on 

variation in artifact characteristics within deposits. 

However, horizontal variation is often masked when the mound 

is sampled through test excavation and when individual 

deposits are analyzed. 

Thus, while mounds in a sense may be considered as the 

accumulation of natural and cultural deposits, these 

deposits can have complex histories. Mound deposits are an 

accumulation of sediments and artifacts through a variety of 
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means. Sediments are the byproducts of erosion out of a 

parent material; they accumulate and erode, are redeposited 

and moved. The breakdown of artifacts and construction 

debris, animal burrowing, and organic material from human, 

animal, and plant sources all are incorporated in sediments. 

Sediments go through weathering and alteration, resulting in 

the development of soils (Evans 1978: 68). In the same way 

artifacts and other debris enter the archaeological record 

as the byproducts of human activities and discard processes. 

They can be moved and redeposited, accumulate or disperse 

through erosion. Trampling, water erosion, animal burrowing, 

burning, the accumulation of concretions, and plowing are a 

few of the many depredations to which artifacts are 

subjected. 

Mound sediments and artifacts are the byproducts of 

household activities over time. House arrangement reflects 

household structure (within the constraints of the 

environment and available raw materials), while construction 

and demolition contribute to mound growth. Refuse 

contributes to mound growth through the buildup of trash 

heaps, the filling of pits, and the dispersal of garbage by 

sheetwash and housesweeping. The study of mound formation 

processes, then, is a step towards understanding household 

formation, structure, economy, and activities in areas 

lacking imperishable architecture. 
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In particular, it is necessary to understand how mound 

formation processes affect artifact characteristics. This 

study examined ways of studying ceramics that would inform 

on the means by which they came together to form 

archaeological deposits. Characteristics of the assemblage 

and of individual sherds were tested, assessing their 

effectiveness in identifying formation processes. Measures 

that proved to be especially informative were then used to 

formulate a general model of mound formation processes in La 

Mixtequilla. variants on this model can be seen to 

characterize the growth of earthen residential mounds in 

other parts of Veracruz and Mesoamerica. The measures were 

tested using the Exploratory Data Analysis method (Shennan 

1988; Clark 1982), which seeks to find patterns in the data 

and to explore areas where the data show variation. The 

effectiveness of a particular measure lies in its ability to 

describe variation and to consistently point out unusual 

cases. 

Ceramic density and mean sherd weight proved to be the 

two most effective measures for distinguishing mound deposit 

formation processes. These two measures require only a count 

and weight for the ceramics. Ceramic density was determined 

by calculating the weight of ceramics per cubic meter of 

excavated material. Where sherds are not weighed, density by 

count per cubic meter can be used for subplow zone contexts, 
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but density by weight is by far the more consistent, useful 

measure of relative artifact quantity. Density provides an 

indicator of the nature of deposition and the mixture of 

artifacts with sediments. Mean sherd size, measured as 

weight divided by count of ceramics, is particularly useful 

in distinguishing relative damage and breakage due to 

movement, sheetwash, trampling, and other disturbances. All 

ceramics, or only the typed pottery, can be used for a mean 

sherd size measure, although the typed mean sherd weight may 

be somewhat more consistent, allowing for unusual contexts 

to be distinguished. Again, without ceramic weights it is 

difficult to easily characterize sherd size, although 

descriptions by the excavator concerning sherd size and 

weathering in different contexts can still be helpful. 

Next, more detailed measures of ceramic variation were 

pursued. Processes of deposition and dispersal can 

distribute and mix artifacts over a wide area, resulting in 

deposits whose contents come from a variety of sources. The 

complexity in formation processes is reflected in variation 

in the characteristics of material within the deposit. This 

study attempted to delineate means of describing variation 

in ceramic size and weathering within an assemblage. 

Discard practices, trampling, filling, sheetwash, and 

other effects are all reductive processes that can lead to 

variation in the appearance of ceramics. A simple means of 
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describing variation within the ceramic assemblage was to 

subtract the weight of the undiagnostic ceramics from the 

typed ceramic weight. This method was rapid and could point 

out some unusual contexts. However, it only provided a range 

of sherd sizes and did not describe variation. In Chapter 

Five, some more detailed and laborious methods of describing 

ceramic variation were examined. Weighing of sherds by type 

and then comparing them proved to be fairly successful. The 

mean weight of most types tended to cluster below a certain 

value (generally around 20 grams per sherd), while in many 

contexts some coarsewares were distinctively heavier. 

However, when certain wares are distinctively large, or when 

there is no clustering of weights below a certain level, the 

operation of unusual formation processes or the convergence 

of several waste streams is indicated. The presence of 

partial and whole vessels also indicates the convergence of 

waste streams, perhaps where some vessels were discarded 

directly into an existing refuse dump. The proportion of 

such vessels in the assemblage also appears to be related to 

how much the deposit has subsequently been disturbed. 

Sherd sizes within a particular pottery type were also 

highly variable. Weighing individual sherds is obviously 

time-consuming, but does provide indications of sherd size 

variability. In particular, unusually small or large sherds 

may derive from different sources. The variation in sherd 
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size can be expected to have implications for the 

interpretation of ceramic change, as certain exceptionally 

small sherds may be from earlier time periods. Differences 

in size and wear may also indicate later sherds introduced 

into a deposit through trampling or disturbance. Harris 

(1979) has noted that the notion of terminus post quem, the 

idea that the date of a deposit must be after the 

manufacture of the most recent objects in an assemblage, 

does not consider the fact that artifacts can be introduced 

at different times. This is peculiarly characteristic of 

earthen mounds such as those in La Mixtequilla, where mound 

sediments commonly are mixed with material from several time 

periods. 

It also was noted that the median sherd weight may be a 

more accurate assessment of sherd size, because the mean 

sherd weight may be skewed by outsized sherds. However, the 

mean does seem to be effective as long as there is a 

sufficient sample size. Major deranging factors should 

always be considered, of course: outsized sherds and partial 

and whole vessels will affect the mean. The most practical 

way to eliminate these effects is to weigh these ceramics 

separately and compare the means with and without the 

outsized ceramics. Common sense in recording the data is 

obviously the best way to avoid the pitfalls of such 

deranging factors. 
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Lastly, the ranked system used in this analysis for 

describing sherd condition proved to be inadequate for 

describing the effects of different formation processes on 

sherd weathering. This is a topic that needs to be pursued, 

with the incorporation of findings from experimental 

archaeology and ethnoarchaeology. 

The different methods of describing the 

characteristics of ceramics within a deposit form the basis 

for explicating the formation processes of the mound as a 

whole. In a sense the mound can be considered as one large 

deposit sampled by the excavation strategy. The variation in 

sediment, color, density, and artifact content seen 

throughout the mound also can be found within individual 

deposits. The methods of describing ceramic characteristics 

and variation can be combined with other data on the 

contents of the deposit in order to begin to delineate its 

formation processes. This ultimately makes it possible to 

describe how the residential mound assumed its present size 

and shape. 

It is likely, but not conclusively demonstrated, that 

early occupants of La Mixtequilla chose natural high places 

on which to build their houses. There was no evidence in the 

earthen mounds studied that the deliberate use of fill was a 

significant factor in building up the mound for the first 

occupations. The increase in mound size through time appears 
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to have continued due to the actions of six major formation 

processes, as well as numerous minor ones. First, the 

collapse and erosion of wattle-and-daub houses appears to be 

a major contributor to mound sediment, as it is in tells. 

The debris is commonly scraped away and discarded, or may be 

covered over, and construction is continued above it. 

Second, refuse discarded in pits, off the side of the mound, 

or moved by sweeping contributes to mound size. Third, 

refuse and sediments are also commonly used as fill to even 

out, cover over, or build up portions of the mound. Fourth, 

sediments and artifacts erode and wash downslope, especially 

when vegetation has been cleared. Fifth, this erosion, in 

addition to other sedimentary processes, contributes to the 

accumulation of natural and culturally altered sediments. 

Lastly, after abandonment, erosion and/or decreased 

deposition on the mound will promote the development of a 

humic topsoil. This soil is particularly subject to 

increased erosion and is commonly severely damaged by 

plowing and cUltivation. 

These formation processes are found in numerous earthen 

mounds, suggesting that such mounds have common elements 

that make them not entirely equivalent to the rubble-filled 

house platforms of the Maya. The use of extensive amounts of 

fill brought from elsewhere was not required for the buildup 

of non-public earthen mounds. Even in areas where faced, 
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filled platforms were used during the Classic and later 

periods, earlier occupation often used more perishable 

structures. Earthen mounding, perhaps obliterated by later, 

denser occupations, may have been characteristic of the 

Formative and earlier periods in much of Mesoamerica. 

The gradual, accumulative growth of an earthen mound 

suggests that a mound's height should be related to the 

length of its occupation. Ephemeral and lower-class 

occupations may be very low or have no mounding of sediments 

at all (Stark and Hall n.d.). Non-mound occupations found in 

the Maya region quite likely are examples of these kinds of 

occupations, as has been noted by Pyburn (1987). Discard and 

erosion in large-scale occupations also result in the 

accumulation of material in non-mound areas (e.g., at Tres 

Zapotes and Cerro de las Mesas: Drucker 1943a and b). This 

could obliterate evidence of mounds, or result in their 

being reduced in relative height, not by lowering them so 

much as by raising the height of their surroundings, 

partially "drowning" them in deposited sediments. This also 

will have the effect of obscuring earlier occupation in the 

area. 

Although the focus of this study was on ceramic 

attributes, it became obvious to me that a better 

incorporation of sedimentary and artifactual data are vital 

to the understanding of mound (or any site) formation 
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processes (Schiffer 1987; Butzer 1982). My own lack of 

expertise in geology and sedimentology has hampered this 

interpretation of mound development. A better and more 

consistent discussion of sediment color and texture is 

necessary, especially when one is comparing different areas. 

The regional geomorphology and the local sedimentary regime 

will have powerful effects on the rate and character of 

mound aggradation. Lastly, prevailing winds may sculpt mound 

forms and moving natural and cultural material in much the 

same manner that winds sculpt sand dunes. 

Ultimately, it is the interpretation of cultural 

material that is the primary concern of archaeologists. 

Understanding the formation processes of deposits of 

cultural material is the first step in interpretation, but 

the key to interpretation is in our ability to explain it 

adequately. New ways of describing variation in 

archaeological assemblages are only effective if we can 

connect them plausibly with past human behavior. Drawing 

logical connections between these data and models derived 

from experimental archaeological and ethnoarchaeological 

models is still a major challenge facing archaeology today. 



436 

References 

Abrams, Elliot M. 
1989 Architecture and Energy: An Evolutionary 

Perspective. In Archaeological Method and Theory, vol. 1, 
ed. M. Schiffer, pp. 47-87. University of New Mexico Press, 
Albuquerque. 

Ammerman, Albert J. 
1985 Plow-Zone Experiments in Calabria, Italy. Journal of 

Field Archaeology 12: 33-40. 

Ammerman, Albert J., Gary D. Shaffer, and Nicholas Hartmann 
1988 A Neolithic Household at Piana di Curinga, Italy. 

Journal of Field Archaeology 15: 121-140. 

Anderson, E.N., Jr. 
1970 Lineage Atrophy in Chinese Society. American 

Anthropologist 72: 363-365. 

Arnold, Jeanne E., and Anabel Ford 
1980 A statistical Examination of Settlement Patterns at 

Tikal, Guatemala. American Antiquity 45: 713-726. 

Arnold, Philip J. III 
1990 The organization of Refuse Disposal and Ceramic 

Production within Contemporary Mexican Houselots. American 
Anthropologist 92: 915-932. 

1988 Household Ceramic Assemblage Attributes in the 
Sierra de los Tuxtlas, Veracruz, Mexico. Journal of 
Anthropological Research 44: 357-383. 

1987 The Household Potters of Los Tuxtlas: An 
Ethnoarchaeological Study of Ceramic Production and site 
Structure. Unpublished Ph.D. dissertation, Department of 
Anthropology, University of New Mexico, Albuquerque. 

Ashmore, Wendy 
1981 Some Issues of Method and Theory in Lowland Maya 

Settlement Archaeology. In Lowland Maya Settlement Patterns, 
ed. W. Ashmore, pp. 37-69. University of New Mexico Press, 
Albuquerque. 

Ashmore, Wendy, and Richard Wilk 
1988 Household and Community in the Mesoamerican Past. In 

Household and Community in the Mesoamerican Past, ed. W. 
Ashmore and R. Wilk, pp. 1-28. University of New Mexico 
Press, Albuquerque. 



437 

Ashmore, Wendy, and Gordon R. Willey 
1981 A Historical Introduction to the study of Lowland 

Maya Settlement Patterns. In Lowland Maya Settlement 
Patterns, ed. W. Ashmore, pp. 3-18. University of New Mexico 
Press, Albuquerque. 

Baker, C.M. 
1978 The Size Effect: An Explanation of variability in 

Surface Artifact Assemblage Content. American Antiquity 43: 
288-293. 

Batres, Leopoldo 
1908 civilizacion Prehistorica de la Riberas del 

Papaloapam y Costa de Sotavento, Estado de Veracruz. 
Imprenta de Buznego y Leon, Mexico, DF. 

Bender, Donald 
1967 A Refinement of the Concept of Household: Families, 

coresidence, and Domestic Functions. American Anthropologist 
69: 493-504. 

Binford, Lewis 
1982 The Archaeology of Place. Journal of Anthropological 

Archaeology 1: 5-31. 

1977 General Introduction. In For Theory Building in 
Archaeology: Essays on Faunal Remains, Aquatic Resources, 
spatial Analysis, and Systemic Modelling, ed. L. Binford, 
pp. 1-10. Academic Press, New York. 

Birkeland, Peter W. 
1984 soils and Geomorphology. Oxford University Press, 

New York and Oxford. 

Blake, Michael 
1985 canajaste: An Evolving Postclassic Maya State. 

Unpublished Ph.D. dissertation, Department of Anthropology, 
university of Michigan, Ann Arbor. 

Blom, Frans, and Oliver LaFarge 
1926-27 Tribes and Temples. Middle American Research 

Institute Publication 1. Tulane University, New Orleans. 

Bradley, R., and M. Fulford 
1980 Sherd Size in the Analysis of Occupation Debris. 

Institute of Archaeology Bulletin 17: 85-94. University of 
London. 



Bronitsky, G., and R. Hamer 
1986 Experiments in ceramic Technology: The Effects of 

Various Tempering Material on Impact and Thermal Shock 
Resistence. American Antiguity 51: 89-101. 

Brueggemann, Jurgen 

438 

1980 Historia del Asentamiento Humano en la costa Central 
de Veracruz: Informe de la Temporada 1980, en el sitio 
arqueo16gico de Zempoala, Veracruz. Unpublished informe on 
file in the office of the Centro Regional of the Instituto 
Nacional de Antropologia e Historia, Veracruz. 

Butzer, Karl 
1982 Archaeology as Human Ecology: Method and Theory for 

a contextual Approach. Cambridge University Press, 
Cambridge. 

Calnek, Edward 
1976 The Internal Structure of Tenochtitlan. In The 

Valley of Mexico, ed. E. Wolf, pp. 287-302. University of 
New Mexico Press, Albuquerque. 

Cannon, Aubrey 
1983 The Quantification of Archaeological Assemblages: 

Some Implications for Behavioral Inferences. American 
Antiguity 48: 785-792. 

Carr, R.F., and J.E. Hazard 
1961 Map of the Ruins of Tikal. El peten, Guatemala. 

Tikal Reports 11. University Museum, University of 
Pennsylvania, Philadelphia. 

Carrasco, Pedro 
1976 The Joint Family in Ancient Mexico: The Case of 

Molotla. In Essays on Mexican Kinship, ed. H. Nutini, P. 
Carrasco, and J. Taggart, pp. 45-64. University of 
Pittsburgh Press, Pittsburgh. 

Carter, Anthony T. 
1984 Household Histories. In Households: Comnarative and 

Historical Studies of the Domestic Group, ed. R. Netting, R. 
Wilk, and E. Arnould, pp. 44-83. University of California 
Press, Berkeley. 

Carter, T.H., and R. Pagliero 
1966 Notes on Mud-Brick Preservation. Sumer 22: 65-76. 



Chase, Diane Z. 
1990 The Invisible Maya: Population History and 

Archaeology at Santa Rita Corozal. In Precolumbian 
Population History in the Maya Lowlands, ed. T.P. Culbert 
and D. Rice, pp. 199-214. university of New Mexico Press, 
Albuquerque. 

Clark, Geoffrey A. 

439 

1982 Quantifying Archaeological Research. In Advances in 
Archaeological Method and Theory, vol. 5, ed. M. Schiffer, 
pp. 217-273. Academic Press, New York. 

Cliff, Maynard 
1988 Domestic Architecture and origins of Complex Society 

at Cerros. In Household and community in the Mesoamerican 
Past, ed. W. Ashmore and R. Wilk, pp. 199-226. University of 
New Mexico Press, Albuquerque. 

Coe, Michael D. 
1965 Archaeological Synthesis of Southern Veracruz and 

Tabasco. In Archaeology of Southern Mesoamerica, vol. 2, ed. 
R. Wauchope and G. Willey, pp. 679-715. Handbook of Middle 
American Indians, vol. 3. university of Texas Press, Austin. 

1961 La victoria: An Early site on the Pacific Coast of 
Guatemala. Peabody Museum of American Archaeology and 
Ethnology Papers 53. Harvard University, Cambridge. 

Collier, George A. 
1975 Fields of the Tzotzil. University of Texas Press, 

Austin. 

Culbert, T. Patrick, and Don S. Rice, editors 
1990 Precolumbian Population History in the Maya 

Lowlands. University of New Mexico Press, Albuquerque. 

Curet, Antonio 
1989 specialized Ceramic Production Areas: An Example 

from La Mixtequilla, Veracruz, Mexico. Paper presented at 
the 54th annual meeting of the society for American 
Archaeology, Atlanta. 

Daneels, Annick 
1988 La Ceramica de Plaza Toros y Colonia Ejidal. 

Unpublished informe on file in the office of the Centro 
Regional of the Instituto Nacional de Antropologia e 
Historia, Veracruz. 



440 

Davidson, D.A. 
1976 Processes of Tell Formation and Erosion. In 

Geoarchaeology: Earth Science and the Past, ed. D. Davidson 
and M. Shackley, pp. 143-158. John Wiley and Sons, New York. 

Deal, Michael 
1985 Household Pottery Disposal in the Maya Highlands: An 

Ethnoarchaeological Interpretation. Journal of 
Anthropological Archaeology 4: 243-291. 

1983 Pottery Ethnoarchaeology among the Tzeltal Mava. 
Unpublished Ph.D. dissertation, Department of Anthropology, 
Simon Fraser university, Vancouver. 

Diaz del castillo, Bernal 
1956 The Discovery and Conquest of Mexico, 1517-1521. 

Trans. A. Maudslay. Farrar, Straus, and Cudahy, New York. 

Drucker, Philip 
1943a Ceramic Sequences at Tres Zapotes, Veracruz, Mexico. 

Bureau of American Ethnology Bulletin 140. smithsonian 
Institution, Washington, DC. 

1943b Ceramic stratigraphy at Cerro de las Mesas, 
Veracruz, Mexico. Bureau of American Ethnology Bulletin 141. 
smithsonian Institution, Washington, DC. 

Evans, John G. 
1978 An Introduction to Environmental Archaeology. 

Cornell University Press, Ithaca. 

Fehon, Jacqueline R., and Sandra C. Scholtz 
1978 A Conceptual Framework for the Study of Artifact 

Loss. American Antiquity 43: 271-273. 

Flannery, Kent V. 
1976 The Early Mesoamerican House. In The Earlv 

Mesoamerican Village, ed. K. Flannery, pp. 16-24. Academic 
Press, New York. 

Ford, Anabel, and Jeanne E. Arnold 
1982 A Reexamination of Labor Investments at Tikal: A 

Reply to Haviland and Folan et al. American Antiquity 47: 
436-440. 

Garcia Payon, Jose 
1966 Prehistoria de Mesoamerica: Excavaciones en Trapiche 

y Chalahuite. Universidad Veracruzana, Jalapa. 



441 

Gifford, Diane P. 
1978 Ethnoarchaeological Observations of Natural 

Processes Affecting Cultural Materials. In Explorations in 
Ethnoarchaeology, ed. R. Gould, pp. 77-101. University of 
New Mexico Press, Albuquerque. 

Gomez-Pompa, Arturo 
1973 Ecology of the Vegetation of Veracruz. In Vegetation 

and Vegetational History of Northern Latin America, ed. A. 
Graham, pp. 73-148. Elsevier Scientific Publishing Company, 
New York. 

Gutierrez Solana, Nelly, and Susan K. Hamilton 
1977 Las Esculturas en Terracota de EI Zapotal, Veracruz. 

Universidad Nacional Autonoma de Mexico, Mexico, DF. 

Hall, Barbara Ann 
n.d. Spinning and Spindle Whorls at Matacapan, Veracruz. 

Paper for Matacapan, a Prehispanic Urban Center on the South 
Gulf Coast of Mexico, ed. R. Santley and R. Kneebone. In 
preparation. 

1990 Domestic Refuse and Residential Mound Formation in 
La Mixtequilla, Veracruz, Mexico. Paper presented at the 
55th annual meeting of the Society for American Archaeology, 
Las Vegas. 

1989 Agriculture and Exchange in the Trajectory of 
Household Development in Prehistoric Mesopotamia and Central 
Mexico. Paper presented at the First Joint Archaeological 
Congress, Baltimore. 

1987 Una Estructura Domestica de la Epoca Clasica Terminal 
en la Region de La Mixtequilla, Veracruz. Paper presented at 
the conference, "Balance y Perspectivas de la Antropologla 
en Veracruz," J"alapa. 

1984-5 Corporate Land-Holding and Agricultural 
Extensification in Early Mesopotamia. Atlatl: Occasional 
Papers in Anthropology 5: 1-2. 

Hall, Barbara A., and Barbara L. Stark 
1989 Ceramics and Social Differentiation Amongst 

Prehistoric Households in La Mixtequilla, Veracruz, Mexico. 
Paper presented for the symposium, "Household 
Differentiation: Cases from the Mesoamerican Lowlands," at 
the 54th annual meeting of the society for American 
Archaeology, Atlanta. 



442 

Hally, David J. 
1983 The Interpretive Potential of Pottery from Domestic 

contexts. Midcontinental Journal of Archaeology 8: 163-196. 

Harris, Edward C. 
1979 Principles of Archaeology Stratigraphy. Academic 

Press, New York. 

Haviland, William A. 
1981 Dower Houses and Minor centers at Tikal, Guatemala: 

An Investigation into the Identification of Valid units in 
Settlement Hierarchies. In Lowland Maya Settlement Patterns, 
ed. W. Ashmore, pp. 89-117. university of New Mexico Press, 
Albuquerque. 

1970 Tikal, Guatemala, and Mesoamerican Urbanism. World 
Archaeology 2: 186-198. 

Hayden, Brian, and Aubrey Cannon 
1984 The Structure of Material Systems: Ethnoarchaeoloqy 

in the Maya Highlands. Society for American Archaeology 
Papers 3. Washington, DC. 

1983 Where the Garbage Goes: Refuse Disposal in the Maya 
Highlands. Journal of Anthropological Archaeology 2:117-163. 

1982 The Corporate Group as an Archaeological Unit. Journal 
of Anthropological Archaeology 1: 132-158. 

Heizer, Robert F., and Howell Williams 
1965 Olmec Lithic Sources. Archaeological Research 

Facility contributions 1. University of California, 
Berkeley. 

Heller, Lynette, and Dawn Massie 
1987 A Preliminary Evaluation of a Postclassic Obsidian 

Concentration from EI Sauce, Veracruz. Paper presented at 
the conference, "Balance y Perspectivas de la Antropologia 
en Veracruz," Jalapa. 

Hill, James N. 
1970 Broken K Pueblo. Anthropological Papers of the 

University of Arizona 18. Tucson. 

Hoffman, Michael 
1974 The Social context of Trash Disposal in an Early 

Dynastic Egyptian Town. American Antiquity 39: 35-50. 



Howell, Todd 
1988 Assessing the Effectiveness of Auger Testing as a 

Predictor of Subsurface Artifact Variability. Unpublished 
paper on file, Department of Anthropology, Arizona State 
University, Tempe. 

Kelly, Isabel T., and Angel Palerm 
1952 The Tajin Totonac. Part 1: History, Subsistence, 

Shelter and Technology. Institute of Social Anthropology 
Publication 13. smithsonian Institution, Washington, DC. 

Killion, Thomas W. 

443 

1987 Agriculture and Residential site structure among 
contemporary Campesinos in Southern Veracruz, Mexico: A 
Foundation for Archaeological Inference. Unpublished Ph.D. 
dissertation, Department of Anthropology, University of New 
Mexico, Albuquerque. 

Killion, Thomas W., Jeremy A. Sabloff, Gair Tourtellot, and 
Nicholas P. Dunning 

1989 Intensive Surface Collection of Residential Clusters 
at Terminal Classic sayil, Yucatan, Mexico. Journal of Field 
Archaeology 16: 273-294. 

Kintz, Ellen R. 
1983 Household Composition: An Analysis of the 

composition of Residential Compounds of Coba. In Coba: A 
Classic Maya Metropolis, ed. W. Folan, E. Kintz, and L. 
Fletcher, pp. 133-148. Academic Press, New York. 

Kirkby, Anne V., and Michael .J. Kirkby 
1976 Geomorphic Processes and the Surface Survey of 

Archaeological sites in Semi-Arid Areas. In Geoarchaeology: 
Earth Science and the Past, ed. D. Davidson and M. Shackley, 
pp. 229-253. Duckworth, London. 

Kneebone, Ronald R. 
1988 An Investigation of Prehispanic Community Structure: 

Matacapan, Veracruz, Mexico. Paper presented at the 53rd 
annual meeting of the Society for American Archaeology, 
Phoenix. 

Kramer, Carol 
1979 An Archaeological View of a contemporary Kurdish 

village: Domestic Architecture, Household Size, and Wealth. 
In Ethnoarchaeology: Implications of Ethnography for 
Archaeology, ed. C. Kramer, pp. 139-163. Columbia University 
Press, New York. 



444 

Kurjack, E.B. 
1974 Prehistoric Lowland Maya community and Social 

Organization: A Case Study at Dzibilchaltun, Yucatan, 
Mexico. Middle American Research Institute Publication 38. 
Tulane University, New Orleans. 

LeBlanc, Stephan 
1971 An Addition to Naroll's Suggested Floor Area and 

Settlement Population Relationship. American Anthropologist 
36: 210-211. 

Lewarch, Dennis E., and Michael J. O'Brien 
1981 Effect of Short Term Tillage on Aggregate 

Provenience Surface Pattern. In Plowzone Archaeology: 
contributions to Theory and Technique, ed. M. O'Brien and D. 
Lewarch. Publications in Anthropology 27: 7-50. Vanderbilt 
University, Nashville. 

Lloyd, Seton 
1963 Mounds of the Near East. Edinburgh University Press, 

Edinburgh. 

Lopez, Diana, and Daniel Molina 
1986 Unidades Habitacionales Prehispanicas en Veracruz. 

Un Esbozo. In Unidades Habitacionales Mesoamericanas y Sus 
Areas de Actividad, ed. L. Manzanilla, pp. 279-294. 
Universidad Nacional Autonoma de Mexico, Imprenta 
Universitaria, Mexico, DF. 

Lopez de Gomara, Francisco 
1952 Historia General de las Indias. Biblioteca de 

autores espafioles, desde la formaci6n del lenguaje hasta 
nuestros dias, tomo I. Madrid. 

MacNeish, Richard S., Melvin L. Fowler, Angel Garcia Cook, 
Frederick A. Peterson, Antoinette Nelken-Turner, and James 
A. Neely 

1972 Excavations and Reconnaissance. The Prehistory of 
the Tehuacan Valley, vol. 5. University of Texas Press, 
Austin. 

Maldonado-Koerdell, M. 
1964 Geohistory and Paleogeography of Middle America. In 

Natural Environment and Early Cultures, ed. R. West, pp. 3-
32. Handbook of Middle American Indians, vol. 1. University 
of Texas Press, Austin. 



McGuire, Randall H., and Michael B. Schiffer 
1983 A Theory of Architectural Design. Journal of 

Anthropological Archaeology 2: 277-303. 

McIntosh r Roderick J. 

445 

1977 The Excavation of Mud Structures: An Experiment from 
West Africa. World Archaeology 9: 185-199. 

1974 Archaeology and Mud Wall Decay in a West African 
Village. World Archaeology 6: 154-170. 

McKellar, Judith A. 
1983 Correlations and the Explanation of Distributions. 

Atlatl: occasional Papers in Anthropology 4: 2-5. 

Medellin Zenil, Alfonso 
1987 Nopiloa, Exploraciones Argueologicas. Universidad 

Veracruzana, Jalapa. 

1960a Ceramicas del Totonacapan, Exploraciones 
Argueologicas en el Centro de Veracruz. Instituto de 
Antropologia, Universidad Veracruzana, Jalapa. 

1960b Nopiloa: Un sitio Clasico del Veracruz Central. La 
Palabra y El Hombre 13: 37-48. 

1952 Exploraciones en Quauhtochco. Gobierno del Estado de 
Veracruz, Departamento de Antropologia, Jalapa. 

Melgar y Serrano, Jose Maria 
1871 Estudios Sobre la Antiguedad y el Origen de la 

Cabeza Colosal de Tipo Etiopico que Existe en Hueyapan del 
Canton de los Tuxtlas. Boletin de la Sociedad Mexicana de 
Geografia y Estadistica 3: 104-109. 

1869 Antiguedades Mexicanas, Notable Escultura Antigua. 
Boletin de la Sociedad Mexicana de Geografia y Estadistica 
1: 292-297. 

Melgarejo Vivanco, Jose Luis 
1943 Totonacapan. Gobierno del Estado de Veracruz, 

Jalapa. 

Morley, Sylvanus G., and George W. Brainerd 
1983 The Ancient Maya. 4th ed., rev. R. Sharer. Stanford 

University Press, Stanford. 



Munsell Soil Color Charts 
1954 Munsell Soil Color Charts. Munsell Color Company, 

Inc., Baltimore. 

Naroll, Raoul 
1962 Floor Area and Settlement Population. American 

Antiquity 27: 587-589. 

Netting, Robert McC. 
1982 Some Truths about Household Size and Wealth. 

American Behavioral scientist 25: 641-662. 

1977 Cultural Ecology. Benjamin/Cummings Publishing 
Company, Menlo Park. 

446 

1968 Hill Farmers of Nigeria: Cultural Ecology of the 
Kofyar of the Jos Plateau. University of Washington Press, 
Seattle. 

Nutini, Hugo G. 
1976 Introduction: The Nature and Treatment of Kinship in 

Mesoamerica. In Essays on Mexican Kinship, ed. H. Nutini, P. 
Carrasco, and J. Taggart, pp. 3-28. University of Pittsburgh 
Press, Pittsburgh. 

Odell, George H., and Frank Cowan 
1987 Estimating Tillage Effects on Artifact 

Distributions. American Antiquity 52: 456-484. 

ortiz Ceballos, Ponciano 
1988 Las Investigaciones arqueo16gicas en Veracruz. La 

Palabra y El Hombre 64: 57-95. 

1975 La Ceramica de los Tuxtlas. Tesis de Licenciatura, 
Universidad Veracruzana, Jalapa. 

ortiz Ceballos, Ponciano, and Robert S. Santley 
n.d. La Ceramica de Matacapan. In press. 

Paso y Troncoso, Francisco del 
1905 Relaci6n de Tlacotalpan y su Partido. Paueles de 

Nueva Espana. Segunda serie, Geografia y Estadistica, Torno 
V, Relaciones Geograficas de la Di6cesis de Tlaxcala. 
Manuscritos de la Real Academia de la Historia de Madrid y 
del Archivo de Indias en Sevilla, Anos 1580-1582. Madrid. 

Pasternak, Burton 
1968 Agnatic Atrophy in a Formosan Village. American 

Anthropologist 70: 93-96. 



447 

Prindeville, Mary, and David C. Grove 
1987 The Settlement and Its Architecture. In Ancient 

Chalcatzingo, ed. D. Grove, pp. 63-81. University of Texas 
Press, Austin. 

Pyburn, K. Anne 
1990 settlement Patterns at Nohmul: Preliminary Results 

of Four Excavation Seasons. In Precolumbian Population 
History in the Maya Lowlands, ed. T.P. Culbert and D. Rice, 
pp. 183-198. University of New Mexico Press, Albuquerque. 

1987 Settlement Patterns at Nohmul, A Prehistoric Maya 
city in Northern Belize, C.A. Mexicon 9: 110-114. 

Rathje, William, and Michael B. Schiffer 
1982 Archaeology. Harcourt Brace Jovanovich, New York. 

Reid, J. Jefferson, and Stephanie Whittlesey 
1982 Households at Grasshopper Pueblo. American 

Behavioral Scientist 25: 687-703. 

Rice, Don S., and T. Patrick Culbert 
1990 Historical contexts for Population Reconstruction in 

the Maya Lowlands. In Precolumbian Population History in the 
Maya Lowlands, ed. T.P. Culbert and D. Rice, pp. 1-36. 
university of New Mexico Press, Albuquerque. 

Rick, John W. 
1976 Downslope Movement and Archaeological Intrasite 

Spatial Analysis. American Antiquity 41: 133-144. 

Ringle, W. M., and E. Wyllys Andrews V 
1988 Formative Residences at Komchen, Yucatan, Mexico. In 

House and Household in the Mesoamerican Past, ed. R. wilk 
and W. Ashmore, pp. 171-197. University of New Mexico Press, 
Albuquerque. 

Roper, Donna C. 
1976 Lateral Displacement of Artifacts Due to Plowing. 

American Antiquity 41: 372-375. 

Rosen, Arlene Miller 
1989 Ancient Town and City sites: A View from the 

Microscope. American Antiquity 54: 564-578. 

1986 cities of Clay: The Geoarchaeology of Tells. The 
University of Chicago Press, Chicago. 



448 

Sahagun, Fray Bernardino de 
1961 The People. Trans. C. Dibble and A. Anderson. 

General History of the Things of New Spain: Florentine 
Codex, part XI, book 10. The School of American Research and 
the University of Utah Press, Provo. 

Santley, Robert S. 
1977 Intra-site Settlement Patterns at Lorna Torremote and 

Their Relationship to Formative Period Prehistorv in the 
Cuauhtitlan Region. state of Mexico. Unpublished Ph.D. 
dissertation, Department of Anthropology, Pennsylvania state 
University, University Park. 

Santley, Robert S., Philip J. Arnold III, and Christopher A. 
Pool 

1988 The Ceramics Production System at Matacapan, 
Veracruz, Mexico. Journal of Field Archaeology 16: 107-132. 

Santley, Robert S., P. Ortiz, P. Arnold, B. Hall, V. Kann, 
J. Kerley, R. Kneebone, D. Mora, R. Olivares, C. Parra, C. 
Pool, Z. Salazar, M. Smyth, and C. Yarborough 

1985 Final Field Report, Matacapan Project: 1984 Season. 
Unpublished informe submitted to the Instituto Nacional de 
Antropologia e Historia. Mexico, OF. 

Santley, Robert S., P. Ortiz c., P. Arnold, R. Kneebone, M. 
Smyth, and J. Kerley 

1984 Final Field Report, Matacapan Project: 1983 Season. 
Unpublished informe submitted to the Instituto Nacional de 
Antropologia e Historia. Mexico, OF. 

Santley, Robert S., Ponciano ortiz c., Luis Heredia, and 
Trevor Kludt 

1987 Informe Final de Campo, Proyecto EI Salado: 
Temporada 1987. Unpublished informe submitted to the 
Instituto Nacional de Antropologia e Historia. Mexico, OF. 

Santley, Robert S., Ponciano Ortiz C., and Christopher A. 
Pool 

1987 Recent Archaeological Research at Matacapan, 
Veracruz: A Summary of the Results of the 1982 to 1986 Field 
Seasons. Mexicon 9: 41-48. 

Santley, Robert S., Clare Yarborough, and Barbara A. Hall 
1987 Enclaves, Ethnicity, and the Archaeological Record 

at Matacapan. In Ethnicity and Culture, ed. R. Auger, M. 
Glass, S. MacEachern, and P. McCartney, pp. 85-100. 
Archaeological Association, University of Calgary, Calgary. 



Scarborough, Vernon L. 
1989 site Structure of a Village of the Late pithouse

Early Pueblo Period in New Mexico. Journal of Field 
Archaeology 16: 405-425. 

Schiffer, Michael B. 

449 

1989 Formation Processes of Broken K Pueblo: Some 
Hypotheses. In Quantifying Diversity in Archaeology, ed. R. 
Leonard and G. Jones, pp. 37-58. Cambridge University Press, 
Cambridge. 

1987 Formation Processes of the Archaeological Record. 
Academic Press, New York. 

1983 Toward the Identification of Formation Processes. 
American Antiguity 48: 675-706. 

1976 Behavioral Archaeology. Academic Press, New York. 

1972 Archaeological Context and systemic Context. 
American Antiguity 37: 156-165. 

Schiffer, Michael B., and James Skibo 
1989 A Provisional Theory of Ceramic Abrasion. American 

Anthropologist 91: 101-115. 

Serra Puche, Mari Carmen 
1986 Unidades Habitacionales del Formativo en la Cuenca 

de Mexico. In unidades Habitacionales Mesoamericanas y Sus 
Areas de Actividad, ed. L. Manzanilla, pp. 161-192. 
Universidad Nacional Aut6noma de Mexico, Imprenta 
Universitaria, Mexico. 

Seymour, Deni, Laura J. Kosakowsky, and Richard R. wilk 
n.d. A Method for Analyzing Complex Deposits in 

Archaeological sites: Applications at Cuello, Belize. 
Unpublished ms. 

Seymour, Deni, and Michael B. Schiffer 
1987 A Preliminary Analysis of pithouse Assemblages from 

Snaketown, Arizona. In Method and Theory for Activity Area 
Research: An Ethnoarchaeological Approach, ed. S. Kent, pp. 
549-603. Columbia University Press, New York. 

Shennan, Stephen 
1988 Quantifying Archaeology. Edinburgh University Press, 

Academic Press, New York. 



Skibo, James M. 
1987 Fluvial Sherd Abrasion and the Interpretation of 

Surface Remains on Southwestern Bajadas. North American 
Archaeologist 8: 125-141. 

Skibo, James M., and Michael B. Schiffer 
1987 The Effects of water on Processes of Ceramic 

Abrasion. Journal of Archaeological Science 14: 83-96. 

Skibo, James M., Michael B. Schiffer, and Nancy Kowalski 
1990 Ceramic style Analysis in Archaeology and 

Ethnoarchaeology: Bridging the Analytical Gap. Journal of 
Anthropological Archaeology 8: 388-409. 

smith, Carol A. 

450 

1975 Exchange Systems and the Spatial Distribution of 
Elites: The Organization of stratification in Agrarian 
Societies. In Regional Analysis, vol. 2, Social Systems, ed. 
C. Smith, pp. 309-374. Academic Press, New York. 

Smith, Michael E. 
1987 Household Possessions and Wealth in Agrarian States: 

Implications for Archaeology. Journal of Anthropological 
Archaeology 6: 297-335. 

Solheim, W.G. 
1960 The Use of Sherd Weights and Counts in the Handling 

of Archaeological Data. Current Anthropology 1: 325-329. 

Speaker, Stuart 
1991 Settlement and Agricultural Potential in La 

Mixtequilla, Veracruz: Preliminary Results of the 1989 
Survey. Paper presented at the 56th annual meeting of the 
Society for American Archaeology, New Orleans. 

n.d. Excavation of C-693 and C-985. Unpublished ms. for 
Proyecto Arqueol6gico La Mixtequilla. 

Spencer, Charles 
1982 The Cuicatlan Canada and Monte Alban. Academic 

Press, New York. 

Stark, Barbara L. 
1990a The Gulf Coast and the Central Highlands of Mexico: 

Alternative Models for Interaction. Research in Economic 
Anthropology 12: 243-285. 



451 

1990b Survey Methods and Settlement Features in the Cerro 
de las Mesas Region. In Settlement Archaeology of Cerro de 
las Mesas, ed. B. Stark. Institute of Archaeology Occasional 
Papers. University of California, Los Angeles. In press. 

1989 Patarata Pottery: Classic Period ceramic of the 
South-Central Gulf Coast, Veracruz, Mexico. Anthropological 
Papers of the University of Arizona 51. Tucson. 

1988 Empire or Not: Alternative Material Culture Models 
for Peripheral Areas. Paper presented at the 87th annual 
meeting of the American Anthropological Association, 
Phoenix. 

1987 Metodos de Reconocimiento en el Proyecto 
Arqueol6gico La Mixtequilla: Una Discusi6n Comparativa. 
Paper presented at the conference, "Balance y Perspectivas 
de la Antropologia en Veracruz," Jalapa. 

1985 Archaeological Identification of Pottery Production 
Locations: Ethnoarchaeological and Archaeological Data in 
Mesoamerica. In Decoding Prehistoric Ceramics, ed. B. 
Nelson, pp. 158-194. University of Southern Illinois Press, 
Carbondale. 

1978 An Ethnohistoric Model for Native Economy and 
Settlement Patterns in Southern Veracruz, Mexico. In 
Prehistoric Coastal Adaptations: The Economy and Ecology of 
Maritime Middle America, ed. B. Stark and B. Voorhies, pp. 
211-238. Academic Press, New York. 

1977 Prehistoric Ecology at Patarata 52, Veracruz, 
Mexico: Adaptation to the Mangrove Swamp. Publications in 
Anthropology 18. Vanderbilt University, Nashville. 

1974 Geography and Economic Specialization in the Lower 
Papaloapan, Veracruz, Mexico. Ethnohistory 21: 199-221. 

Stark, Barbara L., and Barbara A. Hall 
n.d. Hierarchical Social Differentiation Among Late to 

Terminal Classic Residential Locations in La Mixtequilla, 
Veracruz, Mexico. Paper for Household, Compound, and 
Residence: Studies of Prehispanic Domestic units in Western 
Mesoamerica, ed. R. Santley and K. Hirth. Submitted. 



452 

stark, Barbara L., and Lynette Heller 
1990 Cerro de las Mesas Revisited: Survey in 1984-85. In 

Settlement Archaeology of Cerro de las Mesas, Veracruz, 
Mexico, ed. B. Stark. Institute of Archaeology Occasional 
Papers. University of California, Los Angeles. In press. 

1988 Informe Tecnico Parcial de 1988 A Instituto Nacional 
de Antropologia e Historia, SEP: Proyecto Arqueol6gico La 
Mixtequilla. Unpublished informe submitted to the Instituto 
Nacional de Antropologia e Historia, Mexico, DF. 

1987 Preliminary Report of Investigations in 1987: La 
Mixtequilla Archaeological Project. Unpublished informe 
submitted to the Instituto Nacional de Antropologia e 
Historia, Mexico, DF. 

1986 Partial Technical Report to Instituto Nacional de 
Antropologia e Historia for the La Mixtequilla 
Archaeological Project, 1986. Unpublished informe submitted 
to the Instituto Nacional de Antropologia e Historia, 
Mexico, DF. 

1984 Report on 1984 La Mixtequilla Project: Cerro de las 
Mesas Survey. Unpublished informe submitted to the Instituto 
Nacional de Antropologia e Historia, Mexico, DF. 

Stark, Barbara L., and Pamela Showalter 
1990 Survey in the La Mixtequilla Area of South-Central 

Veracruz. Arqueologia. SUbmitted. 

Stark, Barbara L., and Dennis Young 
1981 Linear Nearest Neighbor Analysis. American Antiquity 

64: 284-300. 

stein, Julie 
1986 Deposits for Archaeologists. In Advances in 

Archaeological Method and Theory, vol. 11, ed. M. Schiffer, 
pp. 337-395. Academic Press, New York. 

Stevenson, Marc G. 
1985 The Formation of Artifact Assemblages at 

Workshop/Habitation sites: Models from Peace Point in 
Northern Alberta. American Antiquity 50: 83-81. 

stirling, Matthew 
1941 Expedition Unearths Buried Masterpieces of Carved 

Jade. The National Geographic Magazine 80 (3): 277-302. 



1943 stone Monuments of Southern Veracruz and Tabasco. 
Bureau of American Ethnology Bulletin 138. smithsonian 
Institution, Washington, DC. 

453 

stone, Glenn D., M. Priscilla Johnson-Stone and Robert McC. 
Netting 

1984 Household Variability and Inequality in Kofyar 
Subsistence and Cash-cropping Economies. Journal of 
Anthropological Research 40: 90-108. 

Sullivan, Alan 
1978 Inference and Evidence in Archaeology: A Discussion 

of the Conceptual Problem. In Advances in Archaeological 
Method and Theory vol. 1, ed. M. Schiffer, pp. 183-222. 
Academic Press, New York. 

Torres Guzman, Manuel 
1972 Hallazgos en El Zapotal, Veracruz. Boletin del 

Instituto Nacional de Antropologia e Historia 2: 3-8. 

1970 Exploraciones en la Mixtequilla. Tesis de 
Licenciatura, Universidad Veracruzana, Jalapa. 

Torres Guzman, Manuel, Marco Antonio Reyes, and Jaime Ortega 
1975 Proyecto Zapotal, Ver. In Balance y Perspectiva de 

las Antropologia en Mesoamerica, vol. 1, Arqueologia, pp. 
323-329. XII Mesa Redonda, Sociedad Mexicana de 
Antropologia, Mexico, DF. 

Tourtellot, Gair 
1990 Population Estimates for Preclassic and Classic 

Seibal, Peten. In Precolumbian Population History in the 
Maya Lowlands, ed. T.P. Culbert and D. Rice, pp. 83-102. 
University of New Mexico Press, Albuquerque. 

1983 An Assessment of Classic Maya Household Composition. 
In Prehistoric Settlement Patterns: Essays in Honor of 
Gordon R.Willey, ed. E. Vogt and R. Leventhal, pp. 35-54. 
University of New Mexico Press, Albuquerque. 

Tozzer, A.M., ed. and trans. 
1938 Landa's Relacion de las Cosas de Yucatan. Peabody 

Museum of American Archaeology and Ethnology Papers 18. 
Harvard University, Cambridge. 

Vasquez Zarate, Sergio Rafael 
1990 El Modelo de Prospeccion en la Region de La 

Mixtequilla: Epoca Postclasica. Tesis de Licenciatura, 
Universidad Veracruzana, Jalapa. 



454 

Vaz Pinto, Ines, M.B. Schiffer, S. smith, and J.M. Skibo 
1987 Effects of Temper on ceramic Abrasion Resistance: A 

Preliminary Investigation. Archaeomaterials 1: 119-134. 

Villa, Paolo 
1982 Conjoinable Pieces and Site Formation Processes. 

American Antiquity 47: 276-290. 

Wauchope, Robert 
1934 House Mounds of Uaxactun, Guatemala. contributions 

to American Anthropology and History 7. Carnegie Institute 
of Washington Publication 436, Washington, DC. 

Webster, David, and Eliot Abrams 
1983 An Elite Compound at Copan, Honduras. Journal of 

Field Archaeology 10: 285-296. 

Webster, David, and Nancy Gonlin 
1988 Households of the Humblest Maya. Journal of Field 

Archaeology 15: 169-190. 

Weeks, J.M. 
1988 Residential and Local Group Organization in the 

Lowlands of Southwestern Campeche, Mexico: Evidence from the 
Mission Census of 1615. In House and Household in the 
Mesoamerican Past, ed. R. wilk and W. Ashmore, pp. 73-96. 
University of New Mexico Press, Albuquerque. 

Weiant, C.W. 
1943 An Introduction to the Ceramics of Tres Zapotes, 

Veracruz, Mexico. Bureau of American Ethnology Bulletin 139. 
smithsonian Institution, Washington, DC. 

West, R.C. 
1964 Surface Configuration and Associated Geology of 

Middle America. In Natural Environment and Early Cultures, 
ed. R. West, pp. 33-83. Handbook of Middle American Indians, 
vol. 1. University of Texas Press, Austin. 

weyerstall, Albert 
1932 Some Observations on Indian Mounds, Idols, and 

Pottery in the Lower Papaloapam Basin, State of Vera Cruz, 
Mexico. Middle American Research Institute Publication 4, 
pp. 21-69. Tulane University, New Orleans. 

Whalen, Michael E. 
1988 Small Community organization During the Late 

Formative Period in Oaxaca, Mexico. Journal of Field 
Archaeology 15: 291-306. 



455 

Wilk, Richard 
1988 Maya Household Organization: Evidence and Analogies. 

In Household and Community in the Mesoamerican Past, ed. R. 
wilk and W. Ashmore, pp. 135-151. University of New Mexico 
Press, Albuquerque. 

1984 Households in Process: Agricultural Change and 
Domestic Transformation among the Kekchi Maya of Belize. In 
Households: comparative and Historical Studies of the 
Domestic Group, ed. R. Netting, R. Wilk, and E. Arnould, pp. 
217-244. University of California Press, Berkeley. 

Wilk, Richard R., and Robert McC. Netting 
1984 Households: Changing Forms and Functions. In 

Households: comparative and Historical Studies of the 
Domestic Group, ed. R. Netting, R. Wilk, and E. Arnould, pp. 
1-28. University of California Press, Berkeley. 

Wilk, Richard R., and William L. Rathje 
1982 Household Archaeology. American Behavioral Scientist 

25: 617-640. 

Willey, Gordon R., W.R. Bullard, J. Glass, and J. Gifford 
1965 Prehistoric Maya Settlements in the Belize Valley. 

Peabody Museum of American Archaeology and Ethnology Papers 
54. Harvard University, Cambridge. 

Winter, Marcus C. 
1986 Unidades Habitacionales Prehispanicas de Oaxaca. In 

Unidades Habitacionales Mesoamericanas y Sus Areas de 
Actividad, ed. L. Manzanilla, pp. 325-374. Universidad 
Aut6noma de Mexico, Imprenta universitaria, Mexico, DF. 

1974 Residential Patterns at Monte Alban, Oaxaca, Mexico. 
Science 186: 981-987. 

Yarborough, Clare 
n.d.a. Preliminary Report of Excavations at Mound 1126. 

Unpublished ms. for Proyecto Arqueol6gico La Mixtequilla. 

n.d.b. Mound 354. Unpublished ms. for Proyecto 
Arqueol6gico La Mixtequilla. 


