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ABSTRACT 

The recovery and analysis of data from secondary refuse contexts is a crucial aspect of many 

archaeological investigations. Treatment of secondary refuse as a distinct analytical context is 

especially useful for the examination of socioeconomic and demographic variability in prehistoric 

and modem societies. This dissertation reviews ethnoarchaeological research on refuse disposal in 

non-industrialized societies, modem industrialized societies, and historic contexts. Based on this 

review, a framework is suggested for the analysis of secondary refuse at ~ch::.cological sites. Results 

of an ethnoarchaeological study of modem household refuse are presented. The study uses data 

collected by the University of Arizona's Garbage Project from Tucson, Arizona; Phoenix, Arizona; 

New Orleans, Louisiana; and Marin County, California. The depositional structure of modem 

household refuse is examined. Special focus is given to ider,tifying and analyzing the relationships 

between refuse variability and socioeconomic and demographic variability. Furthermore, the effects 

of short-term, external economic changes on the patterning associated with ethnicity in Tucson are 

identified and examined. The implications of the study for historical and prehistoric archaeology 

are discussed. 



CHAPTER ONE 

INTRODUCTION 

... it is surprising and reassuring to find how much good constructive material 
can in fact be extracted from a rubbish-pit ... (Sir Mortimer Wheeler 1954: 
244) 
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One of the most significant revelations of modem archaeology is that the more mundane 

residues of ancient societies can tell us a lot about the people and cultures that created those 

residues. In fact, most of the materials that remain as evidence of past societies, and the 

principal data with which the archaeologist must work, are the discarded and abandoned 

fragments, debris, and wastes that represent the refuse of those past societies. 

There may be as many different means of disposing of refuse as there are activities to 

generate it. Appreciating the factors that pattern the discard of materials is a crucial element of 

any archaeological investigation. The first, most obvious questions are what are we calling 

refuse and how can we distinguish between the different varieties of refuse at an archaeological 

site? Another related question is what particular benefits do we gain by studying refuse? In 

other words, what can we learn from refuse-specific contexts at an archaeological site? 

At the outset there is a problem with terms. While archaeologists have defined certain 

contexts at their sites as rubbish pits, refuse pits, middens, trash, garbage, etc., there is rarely 

any attempt to define rigorously these features from site to site, or to study refuse deposits for 

their own sake (the few exceptions to this rule are listed in Chapter 3). Further, while 

everything on an archaeological site might be considered debris of one type or another, it is 

clear from the literature that certain areas are more "trashy" than others. For example, few 

archaeologists consider burials in the same way that they consider a privy filled with broken 

pots. yet both are the results of cultural deposition. 
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Schiffer (1972) suggests that the transportation of artifacts from their place of use is one 

means of defining different types of refuse. Primary refuse is composed of artifacts that remain 

at their locations of use at the abandonment of a site. These artifacts are especially useful in the 

identification of activity areas. Secondary refuse is composed of those artifacts that are 

transported elsewhere, prior to site abandonment. While current research has focussed much 

attention on the identification of activity areas and primary refuse (e.g., Kent 1984; Metcalf and 

Heath 1990), less attention has been placed on the analysis of secondary refuse. 

The ostensible purpose of this dissertation is to test a commonly held archaeological 

assumption. The assumption is that there is some set of significant relationships between 

household socioeconomic and demographic variability and discarded household secondary refuse. 

I test this assumption using the extensive data files of the University of Arizona's Garbage Project 

in an ethnoarchaeological (modem material culture) case study. 

My foremost purpose, however, is to design better frameworks with which to define, 

analyze, and generally utilize deposits of secondary refuse. The ultimate goal is to formulate a 

set of strategies for the analysis of refuse that integrates household activity distinctions with 

social characteristics and external sources of change. These methods are used to predict 

socioeconomic and demographic characteristics from refuse distributions (and the converse), 

regardless of the temporal, spatial, or social dimensions addressed. 

The means of meeting these goals is twofold. First, I review the principal studies that 

have addressed themselves to household refuse and the problems associated with household 

refuse. I use these studies to identify previous research and problem areas associated with the 

classification of refuse and the reconstruction of socioeconomic and demographic characteristics 

from refuse. This review also discusses the research potential of secondary refuse deposits. 
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The second strategy uses the databases of the University of Arizona's Garbage Project to 

study modem household refuse. I compare attributes recorded from over 6,000 individual 

household pickups of secondary refuse with socioeconomic and demographic characteristics 

elicited from households by U.S. Bureau of the Census interviews and other sources. This 

"ethnoarchaeological" study examines a wide variety of patterning factors, usually less amenable 

for examination in more traditional archaeological settings. These include control over the units 

of refuse generation--whether they be households, neighborhoods, or cities; control over short

term changes in social and material components through time; and the ability to recover 

information directly from the people who produced the wastes. 

THEORETICAL AND METiiODOLOGICAL CONCERNS IN THE "GARBAGE AGE" 

It is nearly impossible these days to write about archaeology without addressing the 

placement of one's ideas within the greater social, economic, and political contexts within which 

they exist (see Leone et al. 1987). Archaeology's contribution to the present cannot be 

overstated. Since Reid et al. (1975) first published the four research strategies of behavioral 

archaeology it has become dear that archaeology has a direct role in our present and future. 

Reid et al.'s Research Strategy Two specifically placed the focus of data collection on past 

cultures with the purpose of addressing modem society, its problems and concerns. 

Trigger (1986:3) suggests that the "anti-processualist" school places all archaeological 

interpretations within the dominant social paradigm extant at a given period of time. Such ideas 

are decidedly not wholly erroneous. For example, one could neatly place the case study I will 

present within the sets of issues concerning modem United States refuse disposal, especially as it 

concerns the problems of household resource use and waste management. 

The popularity of garbage aside, both the collection and analysis of data reported in this 

dissertation have implications for the modem world (see "Behavioral Framework," below). For 



example, results might be used to promote new technologies to solve the problems associated 

with household refuse disposal in America. They could be used to support (or refute) 

technological or political solutions such as recycling, refuse incineration, or landfilling. 
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While modem issues and contexts may influence the collection and interpretation of 

data by archaeologists, the non-political benefits must be the principal ends of any scientific

based research. Schiffer (1988:467) suggests that "the self-corrective action of the scientific 

process and the cumulative growth of sound inference will serve to check--in the long run--any 

insidious influences of society on the content of social theory and explanation. • Regardless of 

the popularity of an issue or a source of information, the slow increase in understanding, from 

experiment to experiment, study to study, remains the hallmark of science. To address this 

issue, I intentionally fram<:! the significance of this study within some of the current problems 

addressed by other archaeologists. 

Relevance of the Research 

The perceived research applications concern (1) the role that units of data have on 

reconstructions of human behavior, (2) the basic structure of refuse discard, (3) the roles of 

socioeconomic and demographic characteristics on patterning household refuse, ( 4) the role of 

external events and processes on household refuse, and (5) the formulation of a general 

framework for the study of secondary refuse. 

Data Collection Units 

The first research application is entirely methodological in nature. The study addresses 

the question of what units of analysis are most appropriate for reconstructing and analyzing 

human activities and human social groups. Though an increased focus on both individual 

households and on neighborhoods, t.~e archaeologist can begin to isolate larger group behaviors 



from idiosyncratic household behaviors and the levels at which patterned human behavior 

expresses itself. 

Structure of Household Refuse 
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Identification of the manner in which households discard refuse in a modem 

industrialized society can inform on ways in which households disposed of their wastes in more 

traditional (and past) societies. Identifying the characteristics that identify separate "types" of 

refuse can help archaeologists to inform on separate "spheres" of household activities derived 

from one source of data--secondary refuse contexts. 

Socioeconomic and Demographic Effects 

The third research application concerns the way in which archaeologists reconstruct 

social characteristics from material data. I test the archaeological assumption that 

socioeconomic and demographic characteristics pattern household refuse. Beyond this, however, 

I identify and attempt to explain the effects of social characteristics on different varieties of 

refuse in the case study. 

External Events and Processes 

Besides treating the effects caused by what access people have to wealth and resources, 

how they define themselves, and how they organize themselves, I also address the role of 

external factors and events. I examine short term variability in refuse disposal over time using 

Garbage Project databases accumulated from 1976 to 1986. Focus on the short-term dynamics 

of refuse disposal can be used to evaluate the effects of historical events on the production of 

material traces. It permits the archaeologist to assess how larger events affect the aspects of 

material culture commonly used to reconstruct past behavior. 
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A General Framework for the Study of Secondary Refuse 

Perhaps the most important research application is methodological in nature. 

construct a general framework for the identification, classification, and analysis of secondary 

refuse in other cultures. The method integrates results from studies of complex, industrialized 

societies and less complex, non-industrialized societies to address issues of refuse sorting, activity 

area variability, and socioeconomic and demographic variability. 

TiiE BEHAVIORAL FRAMEWORK 

Archaeologists have long studied the behavior of refuse-producing households in a wide 

range of societies and with a wide range of research interests. Research in ethnoarchaeology 

and archaeology have identified many general principles associated with household behavior. 

These are useful in the explanation, prediction, and modelling of modem household refuse. In 

return, modem household refuse can be used to test many of the general assumptions and 

hypotheses associated with refuse research in archaeology. Finally, the elucidation of behavior

material patterning in our own society is simply an extension of the archaeologist's own research 

interests--from the ancient and traditional to the modem and complex (Reid et al. 1975). 

A Behavioral Model 

The following model is fundamental for understanding the direction and purpose of the 

research reported below. It has taken its form based on the ideas of Taylor (1948), Binford 

(1972), Schiffer (1972, 1976, 1987), and Rathje (1977, 1978, 1979a) but its content is an 

adaptation associated with my particular theoretical and analytical directions. The model simply 

identifies the most basic mechanisms by which human behavior, in the form of discrete activities 

and sets of activities, produce refuse deposits that eventually become the archaeological record. 

Consequently, it specifies the types of information that are best recovered from refuse deposits 



and the levels of inference required by archaeologist to study human groups and social 

dynamics. 
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The first element of the model concerns the social units responsible for refuse 

generation. By and large, most of the materials abandoned to become a part of the 

archaeological record are those materials generated by individuals and very small social units, 

especially those groups of individuals gathered under the somewhat ambiguous umbrella of 

"household" (see Wilk and Netting 1984). Larger-scale groups have an important impact on the 

wastes produced. Often the effects of such groups, however, are not on the quantities of refuse 

produced but are interpretations and constraints imposed on smaller, mor<: directly active social 

groups, such as households. Household members, and not larger group leaders, probably have 

the ultimate say in such household decisions as what materials to recycle or what materials are 

hazardous. Each decision must integrate what the external world says is recyclable and 

hazardous with their own particular household constraints, perceptions, and inclinations. One 

measure of the presence and impact of social institutions, such as the state, on individual 

behavior is the variability reflected in household wastes (see Rathje 1980, Rathje and McGuire 

1982). For archaeological sites, such small groups are most often defined spatially, usually 

based on residence characteristics: architectural remains, feature clustering, activity areas, etc. 

(eg. Reid and Whittlesey 1984; Kent 1984; Kamp 1987). 

The second element of the model concerns the behavior of these small groups and 

individuals. A large number and wide variety of activities comprise this behavior. Such 

activities are either idiosyncratic or patterned. Patterned activities largely relate to cultural 

expression. 

The third element of the model concerns the material residues of these activities that 

:·epresent archaeological evidence. Some have suggested whole artifacts (such as pots) as units 
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of observation for certain archaeological questions (Skibo et al. 1989). For the set of questions 

that I pose, a more appropriate theoretical unit of observation is the "discard event. • While 

taken up in more detail in Chapter Five, the discard event simply represents the debris from a 

small number of activities (or one activity) that are associated with a single social unit (such as 

a household). In this regard, a single trash-filled pit contains many of these ideal observational 

units, possibly from many different households. 

From such a basic model of cultural deposition--small groups of people doing discrete 

activities to produce archaeological remains--the question arises: what is most desirable for 

archaeologist: to lump the residues of many activities into one set of data (perhaps related to 

one or many sites or domestic habitations), or to screen out the residues of activities 

representing different spheres of activity? The answer to this of course depends on the research 

questions asked. If however, one looks at the range of questions asked by archaeologists today I 

contend that most archaeological research should look carefully at the benefits of some level of 

screening process. 

For nearly two decades archaeologists have suggested that entire site distributions of 

materials are usually not homogeneous (Schiffer 1972, 1987). Further, focus on entire sites 

reduces the value of the data analyzed, such that important data on human behavior and short

term behavioral and cultural change are lost or misinterpreted. With recent emphasis on testing 

gradualist models of social change (eg. Spencer-Wood 1989, Spencer 1990, see Trigger 

1989:319) much work has shifted from the long-term to the short-term and from the large 

organizational unit to smaller ones (see Orser 1989). 

While archaeologists have recently emphasized activity areas, variability in mortuary 

behavior, and behavior revealed in architectural features, discard behavior has received less 

attention. Some work has discriminated refuse types based on depositional location and other 
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criteria (see Chapters Two and Three) but it seems to me that focus on single depositional types

-discriminating refuse from pits, privies, or laid in sheet form--is not the final end of 

archaeological research. Rather, archaeologists should extend their attention to the variability 

within secondacy refuse contexts. Focus should be placed on the smallest recovery units 

possible. This is not solely because focus on larger units reduces the amount of information 

recovered, but because small recovery units are more likely to correspond to the discrete units of 

discard--discard events--that I consider most amenable for behavior reconstruction. 

Such an approach suggests greater emphasis on high resolution methods. In spite of the 

trade-off between labor (excavation) efficiency and the quantities of materials retrieved, I stress 

the importance of high resolution recovery and analysis of archaeological refuse deposits for the 

study of human behavior. High resolution analysis benefits those persons who study the relations 

between different social groups and cultures and those who look at mechanisms of socio-cultural 

change through time. 

Examination of the mode of use and discard of materials is facilitated by high resolution 

analysis techniques. Variability in the scheduling of activities and the structuring of activities 

can help archaeologists to infer how labor is utilized (and exploited) in a small social unit. 

Archaeologists can use d~card event variability to infer the constraints placed on an activity's 

time of occurrence and energy expended. Such inferences inform on the relationships that social 

groups performing the activities had with other social groups. 

Those looking at punctuated change have sometimes suggested that a very small 

triggering event can have a very large impact on social change. Without the discrimination of 

rare events from those that are more regular--facilitated by high resolution data recovery--one 

cannot begin to evaluate the efficacy of such models. Discard events-to a higher degree-

represent simultaneous moments as compared to the wide ranges of dates often associated with 
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site occupation spans. Most of the confusion associated with archaeological research on 

secondary refuse may be associated with the placement of materials in long-period time intervals 

when they probably represent a very short-term accumulation of materials. 

CHAPTER DESCRIPTIONS 

The following chapters detail advances in the identification of secondary refuse 

patterning and discard process. 

Chapter Two. Chapter two discusses the definition of refuse. I conclude that the 

taxonomy of refuse is underdeveloped in anthropology. Definitions of refuse can be made using 

at least five criteria: the value of the discarded material, the location where people discard the 

material, the clustering attributes associated with discarded items, the size of the refuse deposit, 

and the heterogeneitv of the discarded artifacts. 

Chapter Three. Chapter three identifies the principal sources of refuse deposit 

heterogeneity. Chapter three has two conclusions: 

(1) Refuse Deposit Heterogeneitv. Household secondary refuse deposits are likely to vary 

by count, weight, volume, density, and other measures. Archaeologists cannot simply assume, 

therefore, that refuse deposits are homogeneous; they must demonstrate it. This heterogeneity 

suggests that refuse deposits, far from being highly mixed through natural and cultural 

formation processes, contain important information regarding activity structuring, 

socioeconomic, chronological, and other factors. Classifications of refuse location and other 

attributes should focus on the distinguishing of materials, activity sets (clusters of materials 

related to distinctive sets of activities), and other characteristics of artifacts and deposits. 

(2) Household Refuse Variability. Archaeologists explain household refuse patterning 

and variability best ~ough reference to a number of causal factors including location with 

respect to activity performance, ethnicity, household size, household developmental phase, and 



wealth. Post-depositional formation processes also add variability. These factors interact in 

systematic ways to produce refuse deposits. 
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Chapter Four. Chapter four details the research plan for the study of modem American 

refuse. I elaborate on the methods used to examine the structural and dynamic aspects of 

modem household refuse and the definition of socioeconomic and demographic variables from 

U.S. Bureau of the Census data. 

Chapter Five. This cllapter identifies three types of refuse deposit in the materials 

associated with modem household refuse. These refuse types provide important information on 

the mode of use and discard of materials. With these I discuss methods to identify household 

renovation and household feasting behavior from the archaeological record. Both activity types 

represent important components of household investment strategy necessary for the 

reconstruction of household economy. 

Chapter Six. Chapter Six elaborates on the socioeconomic and demographic 

determinants of household dwelling investment. This chapter illustrates the manner in which 

households invest in their housing units. This is at least partly explained through the motivation 

to elevate one's social status and to insure one's household security. I discuss methods to 

reconstruct these elements from archaeological data. 

Chapter Seven. Chapter Seven examines the effects of changes in Tucson's local and the 

national economy on the discard of household food remains between 1976 and 1986. I address 

questions concerning why food-related artifact frequencies increase and why households select 

foods. These are used to discuss the identification and analysis of ethnicity in Tucson. 

Chapter Eight. This chapter presents the framework for studying secondary refuse and 

the significance of this for studies of ethnicity, wealth, and demography. 



CHAPTER TWO 

REFUSE DEFINITIONS 

It struck me that as time passed some countries with nothing in common but 
poverty would begin to resemble one another, because, while great civilizations 
are often vastly different and each culture is unique, everyone's junk is just the 
same. (Paul Theroux 1983:49) 

It is commonly remarked that our garbage crisis follows from the fact that 
Americans refuse to sort and separate garbage and trash ... There can be no 
single mono-solution to the garbage problem, because there is no single category 
of garbage ... (Reed Riner 1989:5) 

For a long time archaeologists have recognized that the examination of a society's 

discards is a valuable asset in reconstructing that society. Early archaeological investigations, 

however, often considered refuse as uniformly strewn across archaeological sites. While this 
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assumption made comparisons between sites much easier, it became dear in the late 1960s and 

early 1970s that this was largely erroneous. Some archaeologists began to suggest that if they 

could properly segregate refuse discard locations, important insights into past activities and 

social groups, both within and between sites, could be revealed. For example Hill (1970) 

studied the distribution of di:;carded ceramics at Broken K Pueblo to address puebloan social 

organization in the Hay Hollow valley of east-central Arizona. His study identified spatial 

differences in ceramic design elements (and other traces) that he used as evidence for uxorilocal 

(and larger scale) residence groups. 

Michael Schiffer (1972:163) championed a further advancement suggesting that the 

operation of maintenance activities produced different varieties of refuse at a site and that much 

of the refuse discovered at archaeological sites may not be directly associated with the locations 

of the activities that produced that refuse (depending on occupation intensity or population size, 

p.162). 
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Recent research suggests that refuse is distributed heterogeneously across most 

archaeological sites and that distinct types of refuse represent a unique set of research potentials 

for addressing archaeological problems (see Chapter 3). Still in its infancy, however, is the 

identification and analysis of cross-cultural patterns of refuse disposal. Archaeologists rarely 

address the significance that patterns of refuse disposal have for solving problems of 

archaeological method and theory. 

One area where deficiencies in attention to discard behavior has often compromised 

archaeological reconstructions is faunal analysis. For example, in a recent American Antiquity 

article Crader (1990) examines the faunal remains from the historic Monticello Plantation of 

Virginia. She focusses on the refuse from Building wow which, from historical documents, is 

associated with slaves. In her analysis, she assumes that the refuse in and around this 

architectural feature derives from the inhabitants of the structure (p.691). The faunal evidence 

from this structure is then compared to other structures to discuss slave status at Monticello. 

The assumption that refuse at Building wow is actually from the historic occupants of 

Building wo• may not be a serious problem. Crader's analysis is not compromised as long as two 

conditions are met. The first condition is that the dwellings at the plantation must be dispersed 

to the degree that refuse disposal zones associated with activity areas did not overlap during the 

time of refuse deposition. With such dispersal, it is less likely that people from other dwellings 

might have discarded refuse in the same deposits as the persons at Building wo.w The second 

condition is that the use of the site for disposal after abandonment was associated with the same 

class of people (slaves). 

A more significant problem occurs when she further lumps evidence from various 

locations in and around the structure. This includes a number of discrete discard areas, 

including materials dumped in the dwelling structure, two to three discrete "middensw (based on 
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examination of the symap, Figure 2), a possible doozway trash "toss" zone [located on the east 

side of the structure, similar in some respects to Stan South's (1977:48) "Brunswick Pattern" (see 

Figure 2)], a trash-filled root cellar, and the sheet trash lying about the structure. There is a 

good possibility that one or more of these discard locations may not be related to the inhabitants 

of Building "o." In addition, it may be that very different types of activities contributed materials 

to each of these loci. Thus materials discarded at Various stages of animal procurement, 

preparation, consumption, and reuse are being lumped together to say something about food 

procurement. 

The formation processes associated with each disposal loci might be quite unique as 

well--especially for those materials in cellar locations versus those materials in more exposed 

areas (along the fence, for example--see Crader 1990, Figures 1 and 2). This could affect both 

the frequencies and identifiability of faunal specimens. Bones in areas of high traffic, for 

example, will be more broken up and probably less identifiable than bones deposited farther 

from traffic. 

Crader's study is not intrinsically bad in its analysis of faunal materials nor is it unique 

in its lack of attention to discard. In fact, she does recognize the possibility that complex 

taphonomic processes may have resulted in the patterns she observed. The point is that to study 

diet on the basis of refuse, archaeologists must study refuse disposal behavior in as great a detail 

as they study the traces of food selection and use. It is only through the careful consideration of 

the context of deposition that archaeologists will be able to address the important aspects of 

human behavior, such as diet. Crader's failure to compare similar contexts of deposition 

impinges on her ability to meaningfully compare slaves with slaves; slaves with anglo plantation 

owners; and people of the past with those of the present--which is her basic aim. 
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The purpose of this chapter is (1) to provide a coherent set of definitions for the 

ethnoarchaeological case srudy presented later; (2) to provide some criteria to segregate the 

heterogeneous mix of debris and wastes at most archaeological sites into analytical units that are 

more meaningful; and (3) to advance some additional definitions of refuse pertinent to most 

archaeological investigations. These goals are inter-linked such that five criteria of definition are 

used to address each. With these tools in hand, methods to identify cross-cultural patterns of 

refuse disposal may be specified and evaluated as part of any archaeological study. 

CRITERIA FOR 1HE DEFINITION OF REFUSE 

"Refuse" is almost as general a term as "material culture." All abandoned or lost items 

might be considered refuse. While this is intuitively obvious to most archaeologists, it is not 

intuitively useful for those who do not study cultural deposition directly, but whose interests lie 

in other areas, such as exchange or diet. Discarded artifacts, however, do provide archaeologists 

with a wealth of traces on human behaviors, ideas, and perceptions, independent of the nature 

of their discard (e.g., Holm-Olsen 1981). While th;: stu.dy of trash-disposal behavior is an end 

itself, recognition of and concern with the "trashiness" of archaeological data should be more 

highly identified with the refinement of methods to identify and analyze traces of human 

behavior in general. 

Five basic criteria may be used to define categories of refuse. The criteria can be used to 

identify imponant aspects of human behavior including the diversity of activities that produced 

the refuse under study, the social group(s) responsible for producing the refuse, and the degree 

of formality with which the society treated the refuse. Tne criteria are (1) economic value to the 

household, (2) discard location, (3) clustering, (4) deposit size, and (5) heterogeneity. Better 

definition of refuse types can result in context-based analyses that improve control of target 

activities and formation processes. 
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Value and Hindrance Potential of Refuse 

Archaeologists can use the criterion of value to discern what people chose to discard and 

why they discarded it. The value of a material is linked to its potential for reuse. Thus, people 

will discard items that ca."l no longer be efficiently used. Those items that pose dangers to the 

users (broken glass, hazardous chemicals) may have a negative value due to their higher 

potential to hinder. Hindrance may be defined as the likelihood that a material will interfere 

with human activities including the health risks associated with that material (Hayden and 

Cannon 1983:119). Thus, an important concept in the assessment of a waste value is its 

hindrance potential. Hayden and Cannon (1983:155) suggest that three factors determine 

hindrance: (1) the area available for activities, (2) the number, type, extension, and intensity of 

activities, and (3) the amount of refuse produced. An additional factor is (4) the types of refuse 

produced--especially if people perceive the characteristics of waste items to be hazardous (see 

Clark 1991). 

In general, regardless of the culture, refuse can be classified into three basic components 

based on value and hindrance: a potentially useful component (having a high value), a 

dangerous or hazardous component (having a high hindrance potential), and a non-valuable or 

intermediate component (having a low value and low or intermediate hindrance potential). 

While other categories could be devised, for example splitting the hazardous component into a 

useful and non-useful category, I believe that these basic distinctions are a good starting point 

for defming variability in refuse deposits on the basis of value. 

Useful Component 

Still-useful refuse can be classified as organic (able to be composted) materials, burnable 

materials, or still usable and reusable materials. Based on ethnoarchaeological research at the 

Highland Guatemala villages of Chana!, Aguacatenango, and San Mateo, Hayden and Cannon 
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(1983:126) identified wcasual refuse,w characterized by organic materials, bones, ashes, and 

small inorganic remains. These materials usually represented the debris from food preparation 

activities. The villagers often used casual refuse as fertilizer or compost, treating it in a manner 

very different from other wastes in these villages. Halstead et al. (1978:122) provide a similar 

example for Iron Age and Roman communities in England, where the authors inferred that 

inhabitants spread kitchen wastes on agricultural fields. Sutro (1991) details the refuse 

classification and behavior of the Zapotec Indians of Diaz Ordaz, Oaxaca. In Diaz Ordaz, useful 

trash included organic materials (compostable) and burnable materials--paper, plastic wrap, and 

rags. 

People also appear to associate the location of artifact discard with value. Hayden and 

Cannon (1983) report that the Mayan Indians they visited placed certain items of refuse that still 

had some value into wprovisional discard.w Deal (1984:193) defines provisional discard as the 

storage of wdamaged materials items in anticipation of future repair and/or reuse.w 

The examples listed above suggest that concern with how people treat wastes is not 

solely a problem of urban, industrialized people but affects the native classification, handling, 

and discard location of wastes in other societies as well. It is likely that one can predict the 

wastes with the highest reuse potential in any society through an examination of resource access 

and the strategies of use of those resources. For example, when the quality of soils used for 

agriculture is low or the intensity of use of soils is high, composting of organic refuse, ceteris 

paribus. is most likely. This may be the case for the highland Guatemala, Oaxaca, Iron Age and 

Romano-British cases listed above. 

The Hazardous Component 

People handle certain types of refuse differently simply because they believe that the 

refuse has the potential to cause bodily harm or damage to equipment. In other words, their 
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hindrance potential is high. Clark (1991) notes that the Lacandon Maya treat the lithic debris 

from projectile point blank-making as hazardous. This results in the discard of lithic debris in 

locations farther away from the village than other types of refuse. Sutro (1991:17) descnbes a 

similar practice for broken pottery and glass at Diaz Ordaz, Oaxaca (see also general discussion 

in Clark 1991:73-77). Entire habitation sites might be shifted due to the noxious characteristics 

of secondary refuse such as O'Connell (1987:88) documents for the present-day Alyawara and 

Haury (1976:94) speculates for the ancient Hohokam. 

Physical hazards are not the only factors, apparently, that can enter into the 

determination of the hazardousness of a waste. Human perception can play an important role in 

the assessment of an artifact's hindrance potential. For example, the Mesakin Nuba of Sudan 

discard cow and pig bones in discrete clusters due to the perceived danger of contamination of 

men by the bones (associated with women and dirt in Nuba culture) (Hodder 1982:159). In our 

own society, Tarr (1985) suggests that current (and sometimes erroneous) theories of contagion 

and pollution pattern how we handle, treat, and deposit our own secondary refuse. 

Hindrance associated with refuse can affect usefulness in an unexpected way. As 

hindrance increases, the ever-spiraling costs associated with treatment and transportation of 

refuse can affect the value associated with those wastes. For example, a principal market souz:ce 

for recycled materials in the United States today is the savings associated with not having to 

"landfill" refuse (Duff 1989:186). This benefit is a response to the decreasing availability of 

space in landfills and the lowered number of landfills in operation. These two processes 

together increase the "tipping" fees associated with refuse disposal. Hindrance, then, can have a 

large effect on both the attractiveness of reuse as a strategy and the types and quantities of trash 

that people consider reusable. 
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Value and hindrance are the key elements necessary for the reconstruction of resource 

use, management, and efficiency relative to discard; yet. the reconstruction of value and 

hindrance from the archaeological record is quite problematic. Archaeologists usually infer 

these based on reuse traces (e.g., Hauzy 1976:252, see Schiffer 1987:28-36) and the locations 

and associations of artifacts. In most cases, little attempt is made to distinguish between those 

items that are potentially reusable and those items clearly valueless. As artifact size is one 

aspect of hindrance, measurement of this variable is a crucial, yet rarely executed, step in 

archaeological analyses (see however, O'Connell1987, Bradley and Fulford 1980, Fisher 1985, 

Archer 1990). I suggest that improved methods are necessary to infer value and hindrance from 

archaeological data. 

Discard Location 

The criterion of discard location is actually two criteria, each associated with where 

people dispose of refuse after it has ceased to function in a society. The first criterion is discard 

location with respect to the activities that directly produce the wastes while the second criterion 

is discard location with respect to all concurrent humcm activities. 

Waste-Producing Activities 

A critical variable of interest to archaeologists is the location where people discard an 

item with respect to the activities that produced the waste. Schiffer (1972, 1987:58-98) defines 

primary refuse as artifacts discarded at their place of use. Secondary refuse is material discarded 

away from their place of use, thus having undergone some form of transportation prior to 

deposition. Murray (1980) has demonstrated that even very mobile societies periodically sweep 

and remove materials from their place of use and thereby produce secondary refuse. Schiffer 

further defines de Facto refuse as those materials left in tJ1eir location of use or storage at the 

abandonment of an activity area or settlement. Thus, the locations where activities occurred can 



be distinguished based on primary and de facto refuse while secondary refuse is not as 

informative in this regard. 
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It is often possible to identify primary refuse in the archaeological record on the basis of 

artifact size (see Kent 1984:169-171, O'Connell 1987, Fisher 1985, Bradley and Fulford 1980). 

The McKellar principle states that small-sized residues of activities will remain at their location 

of use, even in regularly maintained activity areas (Schiffer 1987:62). Rosen (1986:92-114, 

1989) has used the McKellar principle to identify activity surfaces on Middle Eastern tells 

employing the methods of microarchaeology to distinguish microscopic debris. 

I argue that the vast majority of artifacts that archaeologists characteristically collect and 

analyze are those that are larger in size and, unless they are very difficult or impossible to move, 

such as architecture, will be discovered in wsecondary" as apposed to wprimary" or wde factow 

discard locations. South (1979:235) discusses historical contexts suggesting that ~y-products of 

craft activities ... are usually found, not nicely in situ inside structures, buried by the sands of 

time, but in the secondary refuse deposits at the back door or in the nearby cellar hole or privy. w 

Activity Density and the Discard Location Debate 

Another important criterion of refuse definition is discard location with respect to other 

human activities concurrently taking place in the area. Regardless of the society, an economic

based hypothesis for refuse disposal should usually be considered. This is that refuse will be 

disposed of most frequently where the density of activities is lowest (Schiffer 1987:60, Hayden 

and Cannon 1983:152) and where the perceived potential of the wastes to cause harm to human 

health and environmental resources is minimized. 

The locations where people deposit refuse affect at least two aspects of archaeological 

investigation. The first aspect is the ease with which the refuse can be associated with the 

people that generated it. New York City refuse hauled to the Midwest is less likely to be 
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Staten Island. The second aspect is the condition of materials deposited in different 

environments, including artifact degradation, migration, and general alteration based on post

depositional formation processes. 
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Archaeologists have suggested two competing hypotheses for where and why people 

dump secondary refuse in a society: (1) an economic model suggesting that dumpers maximize 

their utility through dispersal by least effort (e.g., Hayden and Cannon 1983, Deall984) and (2) 

a symbolic/ideological explanation (e.g., Moran 1976, Deetz 1977, Hodder 1982). These 

explanations are important because they address the importance placed on refuse in the societies 

under study and how variations in people's perceptions of refuse alter how they treat it. 

Deetz (1977:125-126) suggests that changes in refuse disposal occurred in Colonial New 

England at approximately A.D. 1750. Secondary refuse is quite commonly found in low density 

scatters throughout antiquity and history (cf. Haury 1976:98, Deetz 1977:125). These are often 

termed "sheet trash." More "formalized" discard locations in privies (see Greig 1981, Roberts and 

Barrett 1984), wells (see Hume 1969), and other pits are also quite common. Deetz documents 

a shift from sheet trash to trash pits in Colonial New England at around A.D. 1750 (Deetz 1977, 

Moran 1976). Interestingly, these changes co-occurred with the shift to Georgian ideas and 

perceptions in Colonial America (see also Glassie 1975). Deetz suggests that the new trash 

disposal behavior is most likely reflective of the Georgian "compulsion to order." 

Intentional discard of refuse in pits has occurred since man started to dig pits. 

Archaeologists have documented the discard of domestic refuse in pits for Anglian York 

(Addyman 1989:254), Late Lengyel culture of Poland (Bogucki and Grygiel1981:66), ti1e Tzeltal 

Maya of Guatemala (Hayden and Cannon 1983:144), and many other locales. Clearly, the 
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discard of refuse in pits in neolithic Poland and elsewhere has little to do with the onset of 

Georgian ideals in Neolithic Polish society. Regardless, Deetz's hypothesis is an interesting one. 

In the case of Colonial America and other areas studied oy archaeologists (e.g., Hodder 

1982) modem Nuba society, the archaeologists assume that the value of refuse goes beyond its 

technomic function (Binford 1962) or techno-function (Rathje and Schiffer 1982). Refuse is 

considered to have some intrinsic symbolic value to the society that produced it (see also 

Douglas 1966). Variations in disposal location of artifacts are seen as indicative of variations in 

the symbolic values placed on wastes or on its disposal location. 

Hayden and Cannon (1983:144), on the other hand, suggest that for the Tz~ltal Maya, 

secondary refuse discard is "not directly tied to any fundamental cultural values or perceptions." 

They explain discard through principles of efficiency and economy of effort. The archaeologists 

that espouse this view assume that refuse plays a minimal role in the societies studied beyond its 

potential to hinder or cause harm (see also Sutro 1991:19, de la Cruz 1986:8-9). 

It is quite likely that some mix of both of these sources of variability affect the places 

where people discard refuse in any society. The extent to which people discard refuse outside of 

locations predicted by strictly economic models may provide a starting point for the 

identification of ideological, perception-based explanations of discard location. It seems 

fundamental, for example, that modem landfills are sited based on economic principles that 

incorporate the value of land, secondary refuse transport costs, and the health and safety of the 

surrounding population. Ideological factors, however, can have a surprising effect. Attitudes of 

residents whose property are near to proposed waste facilities is most commonly associated with 

the acronym NIMBY--"Not In My Back Yard!" People base their attitudes on (1) the known 

dangers of even common municipal secondary refuse disposal facilities (Oxer 1985), (2) the 

underlying "environmentalist" position that all waste is inherently hazardous or undesirable (see 
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Riner 1989), (3) the real consideration of lowered land values associated with proximity to 

landfills and ( 4) the distrust by the local citizenry of the corporate and legislative administrators 

of the waste facilities (Hamilton 1985). For these reasons, refuse haulers have carted secondary 

refuse in "crisis areas"--where new landfill space is at a minimum-immense distances. Practical, 

informed, and economic decisions about where secondary refuse can be discarded in the United 

States are to some extent altered by perceived and possibly real fears of local environmental 

catastrophe. 

Information is another important aspect. All societies must base their "economic" 

decisions on the extant available evidence. Where evidence is lacking or results of studies are 

not clear cut, decision-making will vary considerably from more informed and strictly economic 

modes. 

A simple model for secondary refuse disposal by which archaeologists might identify 

deviations associated with ideological and symbolic factors is that discard location will be most 

formalized where activity densities are highest. Further, because increases in the surface area 

used for activities usually correspond to increases in the density of activities, the distance of the 

secondary refuse deposit from activity areas will also be greatest where activity density is highest 

(see Boone 1987:337). Figure 1 illustrates these relationships. In the Figure, at low activity 

densities most of the refuse is primary or perhaps distributed sheet-like as secondary refuse near 

the activity areas. Archaeologists define this low density clustering of secondary refuse around 

households a "toft" (see Deal 1985:262). People only transport those wastes that are deemed 

hazardous any appreciable distance. At higher activity densities, hazardous materials must be 

transported greater distances to avoid occasional contact with humans. Primary and sheet refuse 

are less likely to be discarded outside of certain bounded areas, such as the areas directly 

surrounding houses ("tofts"), due to a desire to avoid conflicts over hinderance with other nearby 
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households. Increasingly, people employ more formalized discard locations, or reuse other 

features associated with the society, such as abandoned activity areas (storage pits, houses, etc.). 

At the highest densities, people cart much of the refuse long distances and place it in highly 

formalized discard locations--city dumps and sanitary landfills. 

For the purposes of the modem material culture study, I restrict the observational units 

to one specific discard location: the secondary refuse of households placed out for public 

transportation to municipal sanitary landfills. This greatly restricts the analytical contexts 

improving my ability to estimate human behavior on the basis of refuse. Other factors that 
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impinge on the relationship between activity areas and discard location are discussed in Chapter 

3 (also see Siegel and Roe 1986). 

Clustering 

Measurements of refuse clustering are important for the definition of discard categories 

that are meaningful for behavioral reconstruction. Wilk and Schiffer (1979) define the "Arlo 

Guthrie Trash-magnet Effect" that states that secondary refuse disposal at a location is likely to 

attract further waste disposal events. In other words, secondary refuse "dumps" become 

increasingly formalized through time. Indeed, measurements of the clustering of artifacts at a 

site are most often used to identify such vague entities as "middens," and "dumps." 

The degree of clustering of refuse at a site can be assigned to one of two distinctive 

types: sheet trash and secondary refuse aggregates. These types probably represent the ends of 

a continuum of varying degrees of artifact clustering, yet most definitions of secondary refuse 

features have not addressed intermediate forms or what any of these forms tell us about human 

behavior. The first of these, sheet trash, discussed above, is characterized by low densities of 

artifacts, dispersed over a wide area. I offer the term secondary refuse aggregate as a provisional 

solution to the myriad of terms for localized, high density deposits of artifacts. Secondary refuse 

aggregates include middens, dumps, landfills, trash-filled pits and trash-filled rooms. 

Human behavior (for example, the Trash-magnet Effect) and processes of erosion and 

sedimentation affect the clustering of artifacts. For example, secondary refuse in pits might be 

expected to contain higher concentrations of non-artifactual sediments Oower artifact densities) 

through natural sedimentation. Mounded refuse might have higher artifact densities through 

erosion or minimal sedimentation. Beyond the scope of this study, it is clear that archaeologists 

must conduct a grea.t deal more research to better understand and classify secondary refuse 

aggregates within societies before they can be compared cross-culturally. 
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Deposit Size 

Deposit size simply refers to the quantity of artifacts discovered. Deposit size may be 

indicative of the intensity of occupation of a site or the size of the wcatchment" area of activities 

that contribute materials to it (Boone 1987). A deposit will increase in size either through 

increased length of occupation, increased numbers of activities (often associated with larger 

numbers of people), or through changes in activity structures (Boone 1987). 

At a less obvious level, archaeologists must relate deposit size to their units of inference. 

Selecting relatively smaller deposits or subsets of deposits for analysis might better inform on the 

behavior of smaller social units. For example, it is probably better to use smaller refuse deposits 

associated with one or two households to infer the activities of those individual households than 

larger deposits. Larger deposits associated with sets of households are more amenable for the 

study of neighborhoods, kin groups, barrios, and other spatially discrete, larger social groups. 

Additional research is also necessary to better match the scale of analytical unit to the types of 

information desired from the study society. 

Heterogeneity 

The final criterion of definition is the degree of heterogeneity associated with secondary 

refuse. In this case, I use heterogeneity in the more qualitative and general sense, rather than 

the more specific term associated with the quantitative measurement of diversity (Bobrowsky 

and Ball1989, see Leonard and Jones 1989). As the number and variety of activities that 

produce refuse increase, refuse should be characterized by increased heterogeneity--in other 

words, there will be increased variability in the types, quantities, conditions, and clustering of 

items in the deposit. Boone (1987), for example, uses a measure of secondary refuse 

heterogeneity combined with deposit size at the medieval Moroccan site of Qsar Es-Seghir. His 
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purpose is to reconstruct activity structure from frequency counts of refuse types. Based on 

these two measures, Boone describes a way to distinguish between increasingly specialized and 

unspecialized deposits, perhaps related to increasingly specialized occupations and activity 

structures at a site. 

ON A TAXONOMY OF DISCARD 

Few studies have focused on secondary refuse aggregates from either an archaeological 

or ethnographic standpoint. Archaeologists have not yet answered the important questions on 

secondary refuse composition and secondary refuse discard practices in both the cross-cultural 

and even American culture perspective. These are important issues if archaeologists are ever to 

make the ftlinkft between the historic, prehistoric, and the present (Dickens and Bowen 1980, 

Rathje 1977). While we might easily assume, as Theroux does,_ that all refuse looks alike, in 

order to make the crucial connections between diverse human groups and diverse material 

discards it is imperative that we define the parameters of difference. 

Given the five criteria above, one can begin to define the types of refuse deposits at 

archaeological sites and delimit the units with which archaeological reconstruction and analysis 

take place. Further, based on definitions set up at specific sites and for specific cultures, 

comparisons between the trash disposal behavior in various cultures might be made. This is the 

first step towards a taxonomy of refuse that will permit the detailed analysis of archaeological 

materials and behaviors between cultures and temporal periods. This then, is a key link 

between focus on regional questions and an archaeology dedicated to the understanding of all 

human behavior. 



CHAPTER THREE 

ARCHAEOLOGY AND TiiE ANALYSIS OF SECONDARY REFUSE 

Our modem life is so complicated, and our culture so machine-made, that it is 
difficult to draw an analogy with an earlier day when communities were self 
sufficient and men and women relied upon the work of their own hands. The 
village dump, however, is common to all peoples, at all periods, and dissection 
of its contents will provide an accurate chart of the succession of taste and 
fashion. (Winifred and Harold S. Gladwin 1928:1) 

The range of potential data that can be extracted from such secondary refuse 
deposits is probably one of the most underdeveloped and important (and 
difficult) methodological concerns in archaeology. (Brian Hayden and Aubrey 
Cannon 1983:125) 
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It has been clear for a long time that archaeologists can use secondary refuse to study a 

wide range of prehistoric, historic, and modem behaviors (Schiffer 1972, 1976, Rathje 1974). 

Few archaeologists, however, have focused their attention on the regularities and variation 

within secondary refuse across time and space. While some researchers have advanced new 

methods to identify, classify, and exploit secondary refuse deposits (see Chapter Two above and 

Schiffer 1987:47-98), it is still unclear how these deposits might be used to compare behavior 

cross-culturally. 

An important component of a unified archaeological approach to huma."l refuse disposal 

is the identification and explanation of variability within and between secondary refuse 

aggregates. With such analyses it will be possible to study behavioral systems from potentially 

more numerous sources and to compare contexts that have undergone similar formation 

histories. 
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Identification of Refuse Deposit Variability 

In regard to this point, there are at least two procedures the archaeologist can use to 

analyze faunal evidence excavated from a habitation site with the goal of estimating aspects of 

the human diet at that site. First, the archaeologist could lump all the data together regardless 

of context, satisfied that the materials represent "refuse" associated with "habitation." This 

procedure, while it increases the total sample size, results in only a single case for human diet at 

that site. Further, a procedure potentially mixes traces from a complex set of behaviors and 

formation processes. 

If the archaeologist splits the different discard contexts into separate analytical units, 

then evidence from one source might inform on an aspect of diet that compliments the evidence 

from other sources. Multiple sources of evidence, together, can make for a stronger case, in 

spite of the losses in sample size. Comparisons with other sites and regions can, then, compare 

either reconstructions of diet based on all lines of evidence or specific aspects of diet associated 

with different types of discard. 

As an example, assume that there are three varieties of faunal refuse produced from food 

use: (1) preparation debris, (2) plate scrapings from consumption, and (3) spoiled food 

materials from storage. Suppose that at a habitation site, preparation debris and spoiled food 

materials, because they are larger, more oderiferous, or for whatever reason, are either tossed 

into an unused storage pit or thrown into a nearby street. Plate scrapings are simply tossed out 

the door of the house. Thus, different behaviors associated with food consumption form three 

contexts (or aggregates) that contain evidence for food use-the area by the doorway of the 

house, the street, and the abandoned storage pit. Each of these secondary refuse aggregates now 

provides a different type of data. Preparation debris is likely to contain quite different skeletal 

parts from what is served on the plate or stored. In addition, all evidence from all three contexts 



might independently inform on food choices and food use frequencies. Due to formation 

processes, however, each context might yield different frequencies of bones and bone types, 

based on preservation (identifiability), mode of use/discard, and other factors. 
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A similar scenario could be set up for ceramics, lithics, and any other category of 

material that archaeologist's examine. The point is that variation in discard contexts should be 

assessed prior to using the data for behavioral (and other) reconstructions. 

Explanation of Refuse Deposit Variabilitv 

After the identification of variability in secondary refuse aggregates, archaeologists 

should attempt to explain why that variability exists. This chapter reviews extant reports of 

prehistoric, historic, and modem refuse disposal behavior to identify the principal sources of 

variability in the composition and location of household secondary refuse aggregates. The intent 

of this chapter is to provide a list of possibilities and a theoretical basis for studies of secondary 

refuse aggregates, including my study detailed in Chapters Four through Seven. 

VAR1ABIU1Y IN SECONDARY REFUSE AGGREGATES 

In order to predict social characteristics from household secondary refuse aggregates--a 

principal goal of the study reported below--a number of conditions must be met. First, the 

characteristics of the refuse under study must vary with socioeconomic and demographic factors. 

Second, other sources of variability, such as rodent disturbance, must not bias, mask, or 

otherwise reduce the usability of this socioeconomic and demographic-based variability. 

Some have assumed that natural and cultural processes mix secondary refuse aggregates 

such that, in general, they yield little useful data on human behavior. Brew (1946:250), for 

example, suggests that processes of reuse and erosion at Puebloan sites in the Southwest United 

States disperse the sherds from the same pot such that, "although thousands of sherds appear in 
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a refuse mound, very few pots are restorable from them: Smith (1971) illustrates the degree to 

which sherds are dispersed over the Southwestern pueblo site of Awatovi. He suggests that 

rodent-burrowing, tree roots, architectural collapse, burial pits, reuse of rooms, and 

archaeological recovery techniques can all result in the mixing of deposits (Smith 1971:60). In 

spite of the dispersal illustrated by these southwestern examples, archaeologists utilize those very 

same secondary refuse aggregates to construct chronological sequences, including all of the 

major Southwestern sequences (e.g., Nelson 1914, Kidder 1924, Gladwin et al. 1937, Haury 

1976). The contradiction is that archaeologists do not often use the variability associated with 

secondary refuse aggregates to study human behavior because of post-depositional mixing but do 

use secondary refuse aggregates to build chronologies because secondary refuse aggregates 

contain spatially discrete sequences that are not significantly affected by post-depositional 

mixing. 

Ethnoarchaeological Studies of Secondary Refuse Aggregates 

Ethnoarchaeology provides a base of examples for identifying the relationships between 

the characteristics of secondary refuse aggregates and socioeconomic, demographic, and other 

variables. My own broad-based definition of ethnoarchaeology is as follows: the integration of 

modem or historic material data with information from historical records. observations. and 

interviews with living people (Figure 2). Ethnoarchaeology, therefore integrates the methods of 

ethnology and archaeology to examine traditional societies, modem industrial societies, and 

historical sources. The goal of ethnoarchaeology is to use the collected data to test and refine 

archaeological assumptions and theories while adding to our overall and comparative knowledge 

of human societies (Figure 2). In this regard, I differ from other views that suggest that the 

results of ethnoarchaeology must pertain to particular debates or questions in prehistory. 

Because the materials are being collected in an archaeological fashion to study humans, it falls 
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within the definitions of archaeology set up by Reid et al. 1974, without the necessity of further 

analysis. Similar broad-based definitions of ethnoarchaeology are by Kramer (1979--does not 

include historical archaeology) and Staski and Sutro (1991). 

Many studies of discard processes in non-industrialized societies have focussed their 

attention on the ethnographic side of the spectrum to identify behaviors associated with 

secondary refuse disposal. Such studies of refuse disposal have most often been of two types. 

The first type may be termed a waste-sorting study. These studies utilize the first criterion of 

refuse definition--value (see Chapter 2) to identify the materials that are most likely to be 

reused. The end-product of such a study is often a documentation of the various waste-streams 

present in a society (e.g., Baer 1991). The second type of study, discard location study, 

examines the locations where people discard wastes. As end-product of these studies, 

ethnoarchaeologists usually identify patterning in secondary refuse aggregates (often explained 

in terms of value, as well--e.g. Deal 1984). 

In some cases the results of ethnoarchaeological research on secondary refuse disposal in 

traditional societies have suggested that secondary refuse does not represent the materials that 

originally existed in systemic context (Kamp 1991:30, Baer 1991:12). Often these reports 

downplay the value of secondary refuse data, usually in order to favor other sources of 

information for the reconstruction of human behavior (architecture, for example). There are two 

major problems with these cautions, one in terms of archaeological goals and the other in terms 

of ethnoarchaeological methods. 

Archaeological Goals. The factors that pattern secondary refuse (discussed below) act in 

such a way that the secondary refuse deposits of a site are not an accurate reflection of the 

systemic inventory of households at any one period of time (David 1972, DeBoer 1974, 

Stanislawski 1978, Pauketat 1989). Certain items in secondary refuse, however, especially those 
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items most frequently discarded, might provide the best information on specific activities or sets 

or activities. For exam.::-!e, certain refuse characteristics might be closely associated with wealth 

(see examples below). The goal of secondary refuse analysis should not be to reconstruct either 

the systemic inventories, or indeed the entire behavioral system of a household or other social 
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unit. Such a goal is impossible to meet with any archaeological data simply because some 

activities have no material correlates. Instead, secondary refuse analysis is quite amenable to the 

reconstruction of specific, often frequently occurring activities and sets of closely related 

activities. It is these activities; this evidence; that can often inform on more complex social 

and cultural phenomena, such as ethnicity, income, household size, and social structure. 

Archaeologists can study secondary refuse to reconstruct discard behavior for its own 

sake. For example, socioeconomic factors can affect the strategies used to procure and store 

materials (the household inventory). This can lead to a filtering that biases the types and 

quantities of materials that people discard (Schiffer 1972, Baer 1991). Patterning of secondary 

refuse aggregates and discard variability can be a direct correlate of these same socioeconomic 

factors. Thus, the secondary refuse of a society can be said to represent its "waste activity," to 

some extent independent of the household inventory, or materials in other loci of deposition, 

semi-deposition (such as provisional refuse), or reuse. 

Ethnoarchaeological Methods. As mentioned above, the methods of ethnoarchaeology 

often emulate most closely those of ethnography--usually relying most heavily on interview

surveys with native informants and observations of on-going human behavior. 

Ethnoarchaeologists studying traditional societies often use these methods in lieu of the direct 

archaeological examination of material discards. In many cases researchers simply map 

secondary refuse loci onto a community plan without any further measurement of the materials. 

A field archaeologist would rarely ignore such deposits and would usually examine them quite 

meticulously. The problem, of course, involves the goals of ethnoarchaeology that do not, as in 

archaeology, have to focus on the collection and analysis of material culture. 

The potential to interview is an extremely valuable aspect of modern material culture 

studies. Researchers have shown, however that material data represent an independent measure 
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of behavior not subject to the same biases as surveys and perhaps traditional ethnographic data 

recovery methods (Harrison et al. 1983, see also Neupert and Longacre 1990). Further, without 

direct secondary refuse quantification, it is difficult or impossible to specify quantitatively the 

effects of possible or suspected biasing agents (see Chang 1988:156). 

Regardless of the drawbacks of some ethnoarchaeological methods and assumptions, 

recent studies of household secondary refuse have provided a basis for discussing the principal 

sources of heterogeneity in secondary refuse aggregates. Historical archaeology and studies of 

modem, industrialized societies, in particular, have produced findings that stress the effects of 

these sources on secondary refuse distributions. 

The Formation of Secondarv Refuse Aggregates 

Regardless of how archaeologists measure variability in secondary refuse aggregates, 

understanding the possible sources of this variability is critical to studying secondary refuse 

aggregates. One aspect of this is the "idiosyncratic" behavior of individuals. Such "background" 

variability will be more or less pronounced based on the type and measurement of secondary 

refuse chosen. Staski (1984), for example, identified no correlation between total ethyl alcohol 

consumption and socioeconomic characteristics, finding that human physiological variation 

provided a better explanation of alcohol consumption--related to variation in levels of 

pathological drinking. Staski's study illustrates a case where variability in behavior is distributed 

evenly across a population without regard for socioeconomic or demographic constraints. While 

it was impossible to link total ethyl alcohol consumption to socioeconomic characteristics, Staski 

could link the types of beverages containing the alcohol to these characteristics (Staski 1984:40-

see also Chapter Seven, below). 

In the instance of modem Tucson households, idiosyncratic behaviors added variability 

to distributions of certain secondary refuse characteristics. The extent to which idiosyncratic 
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factors contribute variability to the patterns associated with households, ethnic groups, and other 

larger groups in archaeological data is an important aspect of testing many archaeological 

assumptions (see Hayden and Cannon 1982, 1984). 

Other sources of variability in secondary refuse aggregates may be attributed to two 

primary factors: (1) constraints imposed on artifact use and modification and (2) characteristics 

of the artifacts themselves. Constraints include technological constraints--the technological 
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capabilities of the society using the materials; socioeconomic and demographic constraints--that 

affect the intensity and frequency of activities (Pauketat 1989:293); and artifact stage 

constraints--constraints based on the types and intensity of modification of materials in flow 

model stages. 

These three types of constraints interact in complex ways (see Figure 3). 

Socioeconomic/demographic constraints can interact with technological constraints within 

specific stages of artifact modification. For example, a household's procurement and use of meat 

is likely to be affected by both socioeconomic and technological factors. Technology constrains 

how a household uses meat and other animal protein. For example, what cuts are available-

e.g., ribs, steaks--and what form of pre-processing is available-e.g., salami, bologna. Social and 

economic constraints might influence what meats are appropriate and traditional, given the 

households position in society, its access to resources, and its education characteristics. 

Once technology and social factors affect the characteristics of meat use, the stage in 

which people handle the material also affects what is discarded. For example, procurement and 

use of meats are associated with specific types of discarded materials. Procurement might be 

associated with discarded meat trays (in our society), distinctive bones, and other materials. 

Processing might be associated with trimmed meat fat (see Rathje and Ho 1987), and use might 

be associated with the actual residues and wastes of the foodstuffs--plate scrapings, bones, 

wastes, etc. 

Technological Constraints 

Technology constrains how people handle materials to meet the requirements of tasks, 

and which materials are used. Schiffer and Skibo (1987) suggest that technological knowledge 

(the principal constraining factor) consists of (1) recipes for action (rules that describe the 

systematic performance of tasks), (2) teaching frameworks (transmission of rules), and (3) 



techno-science ("the principles that underlie a technology's operation", p.597). Thus, people 

pezfonn tasks in particular manners, teach them in specific ways, and have an experimental 

framework for change (see Figure 3). 
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Technological constraints are probably the most important conditioning factors when 

one determines the contexts and degrees to which cultures can be compared at a material level 

(see Cordell et al. 1987:568). For example, Kent (1984:170-175) suggests that present-day 

Navajo procurement of Euro-American manufactured products affects the nature of artifact size 

and frequency and, therefore, the nature of secondacy refuse formation. Because modem Euro

American products and packaging tend to be much larger and are used in higher frequencies 

than the debris produced from traditional Navajo activities, Kent argues that the refuse disposal 

patterns of Navajo households have changed dramatically from earlier times. The characteristics 

of the technology that produces the artifacts used by modem Navajos (Euro-American) make it 

difficult to compare modem Navajo disposal behavior with prehistoric Navajo disposal behavior, 

especially for the identification of activity areas (see also Chang 1991:61). 

Technological constraints can have a major impact on the types and quantities of refuse 

generated in modem societies. Alter (1989) examines waste stream characterizations from both 

developed countries (including England, Tokyo, and the United States) and underdeveloped 

countries (including Iran, Nigeria, and Pakistan). He found that debris associated with 

packaging exhibited an inverse relationship with food waste residues such that developed 

countries had less food waste residues and underdeveloped countries had more food waste 

residues (see also Rathje et al. 1985). Thus, access to technological improvements in food 

storage, including packaging and refrigeration, have a major impact on the food debris and 

wastes discarded in a society. 



Technology constrains behaviors directed at materials, such as the manufacture of 

household products, but does not directly constrain who can modify materials, how many 

materials can be modified, the choice among competing strategies of modification, and other 

social, demographic, and ideological factors. 

Socioeconomic and Demographic Constraints 
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Hayden and Cannon (1984:22) suggest that three factors related to socioeconomic and 

demographic characteristics are important in explaining artifact variability. These are functional 

need, accessibility, and "traditionality. • 

Functional Need. Archaeologists can measure functional need through task 

requirements, especially, "the duration and frequency of the tasks in which a particular artifact 

type [is] used; the variety of tasks in which an artifact [is] used; and the number of people 

sharing the use of an artifact." (ibid, 22). Variable household sizes may reflect certain domestic 

task group sizes (e.g. Netting 1986:77, Stone et al. 1984). It is likely that variability in the 

number of persons participating in household activities will result in variable quantities of the 

discards associated with those activities. Tolley et al. (1978) supports this hypothesis, reporting 

that the volume of secondary refuse discarded in Chicago correlates with household size. 

Research by the University of Arizona's Garbage Project has also found that the amounts of total 

refuse and various categories of refuse generated by modem Tucson households directly 

correlate with household size (Rathje and Tani 1987, Tani 1990). One factor that does appear 

to impinge on the archaeologist's ability to predict population from refuse appears to be the 

presence of children (Tani 1990:5), however, suggesting that developmental stage (both 

household and individual) have some effect as well (see below). In a less technologically 

advanced society--the Kalinga of the Phillipines--Tani (1991) has found a relationship between 

the number of ceramic pots broken in a household and the household's size. 
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These relationships support fundamental archaeological assumptions often used in 

. population reconstruction (e.g. Turner and Lofgren 1966, David 1972). Determining the degree 

to which these expectations are consistent through time or diverge from actual social conditions 

should be a foremost goal of archaeological demographic reconstruction (e.g. Hoffman 1974:48). 

Also related to functional need is the household developmental cycle. Households often 

retain singular social identities through time, while their members and the behaviors of those 

members change as a function of biological and social growth (see Fortes 1958, Freeman 1958). 

These changes in behavior are likely to be reflected in secondary refuse. For example, 

Richardson and Havlicek (1974) found a relationship between the distribution of ages in modem 

American communities and the total weight of discarded secondary refuse. As the relative 

frequency of persons between 18 and 61 increased they found that the quantities of refuse 

discarded also increased. Households with greater numbers of members within this age category 

likely performed more diverse activities and used and consumed more resources than households 

with fewer numbers of persons aged 18 to 61 years. 

Researchers have suggested that household artifact inventories often reflect the 

developmental stage (or age distribution) in which the household resides (Pauketat 1989, 

Hodder 1982:67, Schiffer et al. 1981). For example, Schiffer et al. (1981:79-83) found that 

modem Tucson household developmental stage is an important source of the variability related 

to the reuse of items, including the number of pieces of reused furniture, reused appliances, and 

a number of other used items. The household inventory will, of course, not directly reflect the 

discards of a household. Certain relationships, however, are likely to exist, such that changes in 

household inventories may well result in changes in the quantities and varieties of discards. A 

change in the age of a major durable item, such as a refrigerator or an automobile, might result 

in the higher frequency of use of materials related to the maintenance of these items. 
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Households with older appliances in use will likely generate more wastes directly associated with 

the care and maintenance of those appliances. Further research on relationships between 

inventories and discards should be a primary concern of archaeologists. 

Accessibility. Archaeologists can measure accessibility with respect to acquisition power

-wealth (Hayden and Cannon 1984: 22). Wealth, which is often closely associated with income, 

social status, and occupational status, can affect the quantities, forms, and types of resources 

procured by a household. In Hermosillo, Sonora, Mexico, for example, Baer (1991) suggests that 

income can affect the discard of items related to food consumption. In Hermosillo, households 

with low income levels buy much of their food at small fttiendasn while those households with 

higher income levels buy much of their food at specialty stores. As the packaging associated 

with these two types of food sources (and the quality and availability of food) are quite different, 

the secondary refuse generated by these two social strata might also be expected to be different. 

For example, meat bought at the specialty stores is labeled better than meat purchased at the 

fttiendas. ft Baer suggests that income also affects eating-out habits, the presence of animals 

(which eat food scraps), and the presence of home businesses, which can affect the 

characteristics of the discards produced. 

Perkins (1987) describes an increase in waste (by weight) from more affluent 

households from a sample of wheeled bin secondary refuse in England. He attributes most of 

this increased discard to garden wastes and other putrescibles, but also higher levels of paper, 

plastic fllm and glass in the wealthier household's trash. Less affluent households discarded less 

secondary refuse overall, and secondary refuse that was less combustible. Perkins also noted 

seasonal changes in the secondary refuse of the affluent. 

Van Wormer (1988:49-51) finds variation in secondary refuse discards owing to income 

and land-use patterns. Van Wormer compares the San Diego 1908 to 1913 city dump with 
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secondazy refuse aggregates from other contemporary urban and rural sites. Three functionally 

distinctive artifact patterns are noted-a higher economic status pattern, a small town working 

pattern, and a rural pattern. Van Wormer relates variations in the types of butchered bone 

pieces and ceramics to these three patterns. 

Other researchers have also found relationships between secondazy refuse discards and 

household wealth. In historical American contexts these include Moran (1976) for ceramic 

secondazy refuse at an early British-Colonial site (see below); King and Miller (1987:46-47) for 

ceramic secondazy refuse at a British Colonial American site; South (1977:229) for ceramic date 

lag times in British Colonial America; and Spencer-Wood (1987) for a wide variety of refuse 

measures at a range of historic sites. In modem industrial contexts these include Rathje and 

McCarthy (1977:269-270) for detergents in modem Tucson, Arizona; Rathje and Thompson 

(1981: 20-23) for newspaper and yard wastes in Milwaukee; Rathje et al. (1985) for packaging 

and debris related to food wastes in the United States and Mexico City; Tolley et al. (1978) for 

the total volume of household wastes in modem Chicago; Richardson and Havlicek (1978) for 

total annual weight of all discards, newspapers, green glass, aluminum, textiles, food materials, 

and plastics in modem United States' cities; Rothschild and Birnbaum (1984:8) for returnable 

bottles and newspaper in modem New York City; and Sridhar et al. (1985) for quantities of 

wastes and scheduling of disposal for modem Ibadan, Nigerian wastes. 

These findings are largely the result of research in recent historical and modern, 

industrial contexts. This focus on wealth-oriented studies in modem and historical contexts is at 

least partly due to the perceived economic complexity associated with our own American and 

Western society. It is likely, however, that similar relationships with wealth are also present in 

other non-Western, less economically developed societies. While the scale and orientation of 

ethnoarchaeological research in such societies has largely avoided such issues, it cannot be 



entirely dismissed. The issue of wealth is of great importance to archaeologists, as Hoffman 

(1974) points out in discussing refuse disposal in Early Dynastic Egypt. 
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The indications that there are relationships between wealth and refuse would tend to 

refute assertions that only the most expensive investments in products (such as architecture--see 

Kamp 1982, 1987, 1991) will be reliable indicators of wealth. 

Another aspect of accessibility is population density. Population density can affect the 

types of activities people perform and especially the types and quantities of materials people 

store at any location (see previous discussion in Chapter 2). Staski (1991), for example, shows 

that population and activity density affect the energy expended in discard while Rothschild and 

Birnbaum (1984) find variability in glass bottle discards that is related to population density in 

modern New York City. Another example of population and activity density relationships are 

Van Wormer (1988) for the relative frequency of early 20th Century secondary refuse in San 

Diego. Researchers have also documented relationships between land-use patterning and 

secondary refuse for British Colonial America (King and Miller 1987:146, King 1988). 

Traditionalitv. Traditionality can be measured by social rank (also related to access), 

ethnicity (possibly related to access), and other elements of ideological and social systems. 

Traditionality can have a significant impact on the activities and the discards of households. For 

example, Sutro (1991:18) describes how the practice of partible inheritance at Diaz Ordaz, 

Oaxaca, has resulted in increased population density. This has affected the availability of space 

in which secondary refuse could be discarded. Thus, through time, with greater population 

densities people increasingly discarded refuse away from household yards and the main 

concentration of households in the village. 

Ethnicity is likely to be a major influence on the patterning of secondary refuse 

aggregates. Barth (1969:10-11) suggests that an ethnic group "1. is largely biologically self-
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perpetuating, 2. shares fundamental cultural values, realized in overt unity in cultural forms, 3. 

makes up a field of communication and interaction, 4. has a membership that identifies itself, 

and is identified by others, as constituting a category distinguishable from other categories of the 

same order." Both rules and communication of group-identity and a "structuring of interaction" 

are important components of ethnic group behavior (ibid, 16). Differences in interaction and 

behavior between individuals and households help to define ethnic groups and also have 

material components that lead to variation in secondary refuse aggregates. 

South (1977:47-77) presents an example of how ethnicity affects variability in the 

location of secondary refuse aggregates in Colonial America. South defines a "Brunswick" 

secondary refuse pattern whereby British colonists concentrated secondary refuse "at the points 

of entrance and exit in dwellings, shops, and military fortifications" (ibid 48). In non-British 

Colonial and British-American sites this pattern apparently does not exist (ibid, 77). Historic 

archaeologists have also associated variability in ethnicity with the location of secondary refuse 

aggregations at Colonial St. Mary's City, Maryland (King and Miller 1987:45). Researchers of 

modem American refuse have associated variability in ethnicity with the volume of secondary 

refuse in modem Chicago (folley et al. 1978) and the weight of brown glass and plastics in 

modem United States communities (Richardson and Havlicek 1978). 

A further source of ethnic differences could be identified through examination of the 

remains of holiday or feasting behavior. Variability in bone and ceramic secondary refuse has 

been suggestive of holiday behavior in historic Atlanta, Georgia (Dickens and Bowen 1980:51-

53). Variations in the expressions of ritual consumption (both in terms of the dates/seasons in 

which households celebrate holidays and the fervor with which people consume materials) could 

be related to variations in ethnic identity (Schiffer 1987:49). 
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Given the nature of ethnicity and ethnic groups, archaeologists have questioned how 

ethnicity can be identified strictly from archaeological materials. S0bstad (1981) suggests that 

only through the examination of historical records will one be able to identify ethnicity in the 

past. In other words, S0bstad believes that there must be direct statements that identify a 

particular group as an ethnic unit. This suggests that relationships found between materials and 

ethnicity are not enough to identify an ethnic group in the present or past. 

In discussing this problem it is important to note that ethnicity is related to human 

behavior in two ways. First, individuals and groups identify themselves through specific icons or 

symbols. Some of these are material in nature, such as clothing or hereditary emblems (see 

Wobst 1977, Barth 1969, Davis 1985). Second, because the ethnic unit often is associated with 

high levels of within-group interaction, the factors of communication and transmission cannot be 

ignored. Thus, ethnicity can affect learning frameworks, supply/procurement systems, 

manufacturing systems, distribution systems, and even use and discard systems (McGuire 

1982:163). Ethnicity can have major repercussions on how things are done in a group--both 

technological knowledge and activity structuring. These behavioral factors can affect how 

materials are procured, used, and ultimately discarded. 

Where there is a correlation between emblematic artifacts and other material aspects-

such as hut forms, furniture types, and others (see Hodder 1982), it is quite probable that 

ethnicity is present. Note, however, that ethnicity also affects access to resources through 

restricting routes of interaction. Thus, ethnic variability might also be related to wealth/income 

distributions. Therefore, the direct material consequences of ethnicity are identifiable in two 

forms: (1) symbols communicating meaning (symbolic value) and (2) refuse generated in 

response to activity variability that is related to ethnic interaction spheres (McGuire 1982:163). 
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McGuire (1982:164) notes, however, that other factors can mislead or confuse the 

reflection of ethnic differences in material culture; these include economic status, prestige, 

religion, and occupation. Further, the archaeological record need not always reflect the 

interaction component of ethnicity. Stewart-Abernathy and Ruff (1989), for example, report the 

excavations of a Jewish household in Washington, Arkansas that produced no evidence of the 

specialized butchering and other types of refuse usually associated with Judaism, yet the 

occupants considered themselves Jewish. Larick (1986) illustrates how age-based social 

differentiation and ethnic interaction affected ethnic affiliations reflected in East African spear 

styles. Larick showed how certain age-grades of an ethnic group "borrowed" the spear style of a 

more powerful ethnic group in order to establish their unique position in the pastoral society 

(Larick 1986: 278). 

Regardless of the problems inherent in the search for ethnicity from archaeological 

contexts, careful examination of secondary refuse aggregates, coupled with those strictly 

emblematic items evident in the archaeological record, should be able to provide a means of 

comparing two potentially separate realities: how people define themselves and how people 

behave. What I suggest is that it is possible to study the extent to which the ideology of 

ethnicity as reflected in material symbols is divorced from the behavior of ethnicity reflected in 

material culture debris. It is also possible that different material variables are related to each of 

the socioeconomic and demographic domains-- including ethnicity, income, and developmental 

cycle. For example, the quality and quantities of ceramics and other types of secondary refuse 

often reflect wealth (e.g., Moran 1976, King 1988). The locations of discard are often related to 

ethnically-defined activity frameworks (e.g., South 1977) or certain proportions of ceramic types 

(see Staski 1990:129) or faunal remains (e.g., Heruy 1987, see Staski 1990:128-129) are often 

related to ethnically distinctive food preparation and consumption practices. 
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Artifact Stage Constraints 

Material flow models are often used to describe the various ways in which elements of 

an on-going behavioral system (systemic context) enter the archaeological context as refuse (no 

longer directly participating in the behavioral system-see Schiffer 1977, Tchobanoglos et al. 

1977). These models place refuse at the end point of a wide variety of physical (and perceived) 

states of being. Each prior state can be discussed under the general headings of (1) 

procurement, (2) manufacture, preparation, and maintenance, (3) use, (4) transportation and 

storage, and (5) reuse. These categories represent stages in the life of artifacts (Schiffer 1972) 

but also can be viewed as the points at which people handle materials in different ways, possibly 

producing different varieties of secondary refuse. At each point, maintenance of activity areas 

will produce secondary refuse (Schiffer 1987:64-72). Depending on the nature of the activities 

performed during the stage, the locations where the activities take place, and the degree to 

which maintenance takes place, variability in the composition and characteristics of secondary 

refuse aggregates will occur. 

Procurement. A technological material is one that has some potential human use (Lied! 

1986:127). The extraction of technological materials from the natural or cultural matrix entails 

both the extraction of raw materials from the natural environment or the procurement of a 

processed or semi-processed material from the cultural environment (from a distribution system, 

for example). Within the procurement stage, technological and socioeconomic/demographic 

constraints affect activities and discards. The material results of this stage are items ready for 

manufacturing, processing, or immediate use, and material debris (see Figure 3). Procurement 

can be reconstructed from refuse. For example, Rathje and McCarthy (1977:278-284) suggest 

that histo!'ic archaeologists can reconstruct the nutritive value of the contents of tin cans from 



can sizes. In this case, the packaging remaining after use reflects the characteristics of the 

procured food substances. 
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Manufacture, Preparation. and Maintenance. Materials can be classified as either 

durables (implements) or consumables (food resources, cleaners, and others) (Schiffer 1976). In 

the stage of manufacture, preparation, and maintenance, durable products can be manufactured, 

modified, or if pre-processed, immediately used. Likewise persons can directly use or prepare 

consumable elements. In addition, durable artifacts (such as furniture) require maintenance, 

often employing the use of other products to achieve these ends (furniture polish, for example). 

The set of tasks associated with this stage also have specific technological and 

socioeconomic/demographic constraints that can lead to distinctive material forms and debris 

(see Figure 3). For example, the investment strategies employed by households might result in 

distinctive discards of secondary refuse. Bossen (1982), for example, suggests that urban, low 

income Mexican households often utilize a long-term strategy of investment in housing units, 

furniture, and other durable items. This strategy is likely to be associated with increased labor 

and materials for the maintenance of these more durable items. This increased maintenance 

activity is also likely to be reflected in the discard of items related to repair, renovation, 

cleaning, or other types of maintenance tools and products. 

Correlates of long-term investment might contrast with short-term "networking" 

strategies (Lomnitz 1978) reflected in a higher proportion of product residues related to short

term needs, greater amounts of reused items, and evidence of greater social interaction such as 

might be evident in the residues of parties and other informal gatherings (see Chapters Five 

through Seven, below). 

Both timing and location of activities related to manufacture, preparation, and 

maintenance have an effect on where and how people discard the materials. Halstead et al. 
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(1978), for example, indicate that Iron Age inhabitants of the Wendens Ambo site, Wessex, 

England, discarded refuse associated with butchery and kitchen preparation activities 

differentially from refuse associated with food consumption. The occupants discarded butchery 

and kitchen refuse in shallow pits and in wall trenches of a "kitchen" enclosure, while discarding 

food consumption refuse in larger pits, wall and drainage trenches of habitation features and in 

areas where the material ended up in post hole features (see however, Lambrick 1984:167-169). 

The authors suggest that these differences were a result of the formal qualities of the artifacts in 

different artifact stages (see below) and the discontinuity in time between when the two types of 

waste-producing activity occurred. Archaeologists have also demonstrated discontinuities 

between other artifact/activity stages for a neolithic Polish site (Bogucki and Grygiel 1981) and 

for the Shipibo-Conibo of South America (Siegel and Roe 1986). 

Use. The skill of the user, the techniques and technology available, the experience of 

the user, and other factors affect material use. Once again, technological and 

socioeconomic/demographic constraints produce distinctive traces from these sets of activities. 

Factors that affect the use-life of an artifact--those factors that should most frequently result in 

an artifact's movement into the reuse or discard stages (see below)--include strength, function 

(especially uses, use-frequency, and mode of use), value of the artifact, and sources of breakage 

(for example, carelessness, children, or domestic animals) (Foster 1960). Based on these 

determinants, frequencies of artifacts in archaeological discard assemblages will not equal 

frequencies of artifacts in systemic context (David 1972, DeBoer 1974, Stanislawski 1978). 

Some ethnoarchaeologists have suggested that certain characteristics of artifacts are 

related to the use frequencies and breakage rates of those artifacts. Average-sized Kalingan rice 

cooking vessels, for example, have a use-life of 4 to 5 years while larger rice cooking vessels' use 

life is 9 to 14 years (Longacre 1985:343). For these cooking pots, changes in use-life are likely 
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related to more infrequent use of larger pots. Households use smaller rice cooking vessels in 

everyday food preparation activities while they use larger pots to produce relatively greater 

amounts of foC'd at infrequently occurring holidays and festivities (Longacre 1985:344). Nelson 

(1985:326) also supports these general findings with data on water storage and large cooking 

vessels from the Maya Highlands. It is unclear whether the higher rates of breakage for small 

cooking pots are most closely associated with (1) the frequency of handling of the pots, or (2) 

the closer proximity of storage locations to the most intensive household activities. Regardless, 

frequency of use appears to be one very important factor (see Tani 1991). 

DeBoer (1985) suggests that tool weight, in particular, will reflect portability. 

Portability affects handling such that ceramic pots that cannot easily be moved and manipulated 

will break less frequently. While it is not clear whether frequency of use, size (including 

weight), or other attributes of ceramic vessels are the most important for predicting discard, 

various formal characteristics affect how artifacts in systemic use-context become discarded. 

This formal aspect affects the variability observed in secondary refuse aggregates. 

Transportation and Storage. Transportation and storage of materials are also important 

sources of variability in refuse aggregates. Transportation involves the movement of materials 

from one activity space to another, while storage represents the static state of the material 

(unaffected by direct human action). Sullivan (1983) shows how activities related to storage 

influence the complexity of archaeological sites. His study of lowland Hohokam sherd and lithic 

scatters suggests that procurement of resources for storage activities adds an additional 

dimension to small-site artifact distributions. Likewise, O'Connell (1987:104) suggests that 

activities related to processing and storage result in more highly differentiated refuse. Tani 

(1991) suggests that proximity to the highest intensity use areas in a household may affect 

ceramic breakage. In this manner artifacts stored in less accessible places are less likely to break 



65 

than ones that are stored nearer to frequently used activity areas. Thus, both storage capabilities 

and the activities that surround storage are important factors in adding to refuse variability in 

secondary refuse aggregates. 

Reuse. One important set of processes that interdict materials before people transport 

them from activity areas to discard areas is reuse (Schiffer 1976, Schiffer 1987, Schiffer et al. 

1981). Reuse includes recycling--the physical alteration of a material to make a new artifact; 

lateral cycling--materials transferred through inheritance, waste exchanges, thrift shops, and 

others; and secondary use--materials reused for new purposes (Darnay and Franklin 1972:3 cited 

in Schiffer et al. 1981: 68). Socioeconomic/demographic and technological factors constrain 

activities associated with reuse and their material hi-products. For example, Baer (1991) 

suggests that the reuse and recycling of food containers in Hermosillo households affect the 

output of these items into secondary refuse. Dickens and Bowen (1980:54) document variability 

in cork/bottle ratios between domestic and tavern dumps in historic Atlanta sites. They explain 

the lower numbers of bottles to corks at tavern sites as related to the higher rate of recycling of 

bottles occurring at these establishments. Roberts and Barrett (1984:110-111) document the use 

of refuse in privies as percolation fill, designed to facilitate liquid waste discharge. They also 

document the historical use of privy wastes as compost, spread as manure on fields (Roberts and 

Barrett 1984: 109-110). 

Artifact Characteristics 

While socioeconomic/demographic and technological constraints probably act in the 

final stage of an artifact's systemic, pre-depositional existence (discard stage), it is likely that the 

characteristics of the artifact itself can have a great effect on how that artifact will be treated. 

As discussed in Chapter Two, value and hindrance especially affect how people treat refuse. Thus 
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the definition of refuse in terms of its reuse potential, hazardousness, or hindering characteristics 

will affect how people treat it and discard it. 

Based on the differences in how households classify their wastes there will be variability 

in the secondary refuse aggregates associated with those households. For example, the amount 

of materials reused may be most closely associated with economic factors. The Garbage Project 

has documented that the quantities of materials recycled in Tucson, Arizona are associated most 

closely with the price per pound of those materials paid at recycling centers, not on the 

"ideology" associated with waste reduction (McGuire et al. 1982, McGuire 1984). 

Aspects of Post-Depositional Disturbance 

South (1977:297) suggests the term "displaced refuse" for those materials "displaced by 

natural erosion forces ... or by cultural activity." Determining the extent to which post

depositional natural and cultural formation processes (see Schiffer 1983, 1987) obscure 

socioeconomic and refuse relationships--and produce displaced refuse--is critical for the study of 

secondary refuse aggregates. For example, Kamp (1991:28) documents the mixing of refuse 

deposits through the inclusion of refuse in mud-bricks. The subsequent degradation of these 

bricks twice transports refuse from its discard location: once into the architectural feature and 

once as an architectural debris feature. Another example is displacement of refuse by animal 

species that scavenged wastes (Kent 1984:184, Dixon 1989). 

Disturbance processes, however, need not be prohibitively destructive. Recent studies of 

plow zone and rodent disturbance have shown that disturbance by these two common sources of 

post-depositional mixing have predictable and largely limited effects on the quality of refuse 

data. Bocek (1986:592) suggests that the activities of certain species of rodents creates 

"horizonization" but not "homogenization." Horizonization is the differentiaticn of sediment 

contents and in this case indicate a separation of artifacts based on size. Homogenization is the 
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mixing of sediments. Bocek (1986:601) states that, "Although vertical distributions may 

represent nothing more than rodent disturbance, horizontal homogenization may be sufficiently 

limited to preserve the general spatial structure of a site." Researchers have demonstrated 

similar results for plow zone alteration (King and Miller 1987:37, Lewarch and O'Brien 1981, 

Riordan 1988, see also Odell and Cowan 1987). 

Archaeologists must conduct additional research on the processes that mix secondary 

refuse aggregates. Preliminary indications, however, suggest that vertical mixing and 

horizonization of refuse deposits is not necessarily accompanied by horizontal mixing. Even in 

highly disturbed sites, horizontal stratification can be used to recover data on socioeconomic and 

demographic characteristics from secondary refuse aggregates (see King and Miller 1987, King 

1988). 

External and Unique Events 

External sources of variability in secondary refuse aggregates include constraints 

imposed on refuse generation due to climatic conditions (including seasonality), national and 

regional economic trends, and refuse-specific educational campaigns and programs. For 

example, Sutro (1991:18) describes changes in secondary refuse disposal at Diaz Ordaz, Oaxaca 

that reflected external changes in the larger Mexican society. These external changes affected 

local educational, ideological, and product environments through (1) education by external 

health workers . !1 safe disc<-rd practices, (2) emulation of the America.'! "clean ethic," and (3) 

the impact of disposable packages. The result of these factors, and increasing population density 

(see above), was a shift from disposal adjacent to households to disposal considerably farther 

away and in less visible areas. 

Rathje and McCarthy (1977:276-278) also identified changes in the national economy 

that affected the patterns of refuse disposal in two Tucson social groups. In 1973, Garbage 
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Project data identified a direct relationship between the sizes of food cans and the number of 

persons in a household. As the number of people in a household increased, the size of food cans 

increased, presumably to meet the needs of the larger households. By 1975, however, the food 

can pattern had totally reversed itself, such that small-sized households were discarding larger 

food cans. The authors suggested that this reversal was a change in the national economy, 

where prices increased dramatically over a two year period. A change in procurement strategy 

occurred in low-income households (associated with the largest household sizes), from long

term, higher priced investments in products (with a lower price, per unit purchased) to shorter

term, lower priced investments (with higher price per unit purchased). This resulted in the new 

pattern of discard. 

Using modern material culture data, Rathje and McCarthy (1977:268-270) observed a 

similar price effect for laundry detergents , while Rathje (1978) has documented the .effects of 

shortages in beef and sugar on food wastes. In the latter case, with increasing prices for beef 

and sugar products, Rathje noted increases in the wastes of those products. Rathje suggests that 

stockpiling of increasingly rare products and the substitution of lower priced alternatives 

resulted in improper storage and preparation techniques. Because households were handling the 

materials in new amounts and new ways, old techniques of storage and preparation were not 

appropriate for the tasks, ultimately resulting in waste. 

These examples point to one crucial issue. Assuming that there are patterns in 

secondary refuse aggregates associated with household socioeconomic and demographic factors, 

are these patterns consistent in the face of changing external factors, such as national economic 

trends, regional access to markets, and regional environmental variability. For example, the rate 

of household food waste is the same now as it was in 1973 in spite of major changes in 

purchasing and use. Rathje and Ho (1987), however, report increasing discards of separable 
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meat fat associated with increasing publicity surrounding the adverse health effects from meat 

fat consumption. 

CONCLUSIONS 

In this chapter I have listed some of the most important sources of variability in 

secondary refuse aggregates. These include technological, socioeconomic/demographic, and 

artifact stage sources. In addition, the characteristics of the waste largely determine how people 

handle and discard it which also leads to increased refuse heterogeneity. Importantly, 

socioeconomic and demographic factors can operate within a technology, within a particular 

artifact stage, and within an artifact set based on usefulness, hazardousness, or hindrance 

potential. There is some evidence that post-depositional formation processes operate predictably 

and appear minimally to affect the spatial distributions of secondary refuse deposits. Thus, 

refuse dumps are low-effort, high-return, and quantitatively rich locations for the examination of 

archaeological problems. 

In the previous chapter, I identified some criteria by which refuse within a locus, within 

a site, or within a region might be differentiated and categorized. Once one has determined that 

there are different types of refuse, however, it is also important to explain why these differences 

exist. 

I conclude from this review that the sources of explanation for variability in secondary 

refuse aggregates are diverse themselves. This implies that one cannot simply assume that 

patterned variability in refuse reflects a single source, such as wealth, ethnicity, or household 

size. The formation of secondary refuse aggregates is very complex. 

In the concluding chapter, I will describe a method to examine secondary refuse 

aggregates to better study the formation of these deposits and their utility for reconstructions of 

human behavior. This is designed to extend the archaeologist's analytical scope beyond the 



description of patterns to the explanation of patterns in human behavioral terms. In the 

following chapters, I will examine modem refuse data from Tucson and other urban United 

States communities to explore some of the relationships between socioeconomic and 

demographic factors and the use and disposal of household materials. 
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CHAPTER FOUR 

GARBAGE PROJECT METiiODS 

Archaeologists have developed methods to analyze old garbage in order to 
discover the relationships among resource management, urban demography, and 
social and economic stratification that once existed in ancient urban centers. 
Contemporary garbage can be used to obtain a new insight on the same 
relationships. (William L. Rathje 1978:374) 

Chapters Two and Three have suggested that changes in the frequencies and types of 

secondary refuse are related to household wealth, household size, ethnicity, the household 

developmental cycle, and other socioeconomic and demographic characteristics. Researchers 

have observed these relationships in a wide range of cultures--from African tribal societies to 
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modem industrial America. Thus, certain social attributes are related closely to secondary refuse 

attributes regardless of the society under study or its placement temporally and spatially. While 

many studies have identified relationships between household discards and social characteristics 

there are, however, no uniform explanations or sets of principles that explain these relationships. 

Questions concerning primacy in causation, socioeconomic process, and key links need to be 

addressed. 

Questions concerning primacy in causation ask what socioeconomic variables exert the 

greatest influence on discarded materials. A simple hypothesis concerning primacy in causation, 

for example, would link wealth with high-value, expensive materials (see Shepard 1987, 

Spencer-Wood 1987). 

Socioeconomic processes can affect the overall strength of patterns that are identified. 

Questions concerning socioeconomic process ask how the relationships between socioeconomic 

and demographic variables combine to influence discard characteristics. For example, if wealth 

and ethnicity are autocorrelated--one ethnic group is rich while another is poor--then overall 
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patterns of discard may be accentuated as material traces of ethnicity and wealth are associated 

with the same spatial boundaries. Where these variables are not correlated, the patterns should 

be more dispersed and harder to define. 

Questions concerning key links ask what relationships exist between 

socioeconomic/demographic variables and discarded materials regardless of intervening 

technological and sociological factors. Thus, if the quality of a material is related to wealth in 

urban, industrial societies, is it also related to wealth in dispersed, horticultural communities? 

The problem as I see it is in the methods used to collect and analyze data from 

secondary refuse aggregates. The treatment of secondary refuse as a single analytical context for 

behavioral reconstruction (see Chapter 2 and 3) and the lack of attention to secondary refuse 

deposit formation (Chapter 3) has resulted in overly simplified treatments of 

behavioral/depositional interaction. This limits the degree to which cross-cultural comparisons 

can be conducted. 

This chapter details the overall methodology used in Chapters Five through Seven to 

compare specific socioeconomic and demographic factors in modem America to the discard of 

modem household refuse. The processes that join the household to its use of materials depend 

on (1) household resource requirements, (2) the ability of the household to meet its needs, and 

(3) the strategies used to meet those needs. I argue that through addressing these processes 

archaeologists can begin to formulate and evaluate hypotheses about secondary refuse discard. 

Further, analysis of small quantities of refuse aggregated from short intervals of time and 

associated with single households can improve our ability to study behavior/refuse patterning 

(Chapter 5). Application of these methods improves our archaeological reconstructions (Chapter 

6 and 7) and is crucial for advances in cross-cultural studies using prehistoric and historic 

archaeological data (Chapter 8). 
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Material Culture Studies of Modem America 

The study described here and in the following chapters examines modem American 

households through the use of modem material culture. While its roots are founded in studies 

of ancient societies, archaeology is not solely concerned with the study of ancient artifacts and 

architecture, past human behavior and perceptions. As I have discussed above, archaeologists 

also study modem material traces to better understand both past human behavior and the 

behavior of modem peoples today (Reid et al. 1974, Schiffer 1976:187). In this sense, 

archaeology involves "a focus on the interaction between materi?l culture and human behavior 

and ideas, regardless of time or space" (Rathje 1979a:648). Tne archaeological study of our 

modem industrialized society--in my view, one type of modem material culture study (see 

Chapter 3, Figure 2)--has four general goals (Rathje 1979a:649--see also Rathje 1974, 1978): 

(1) teaching archaeological principles, (2) testing archaeological principles, (3) studying modem 

societies on the basis of their own material remains, and ( 4) studying past societies through 

comparative research with our own society. 

With regard to the goals of modem material culture studies, the present study addresses 

four points. First, the study tests a general archaeological principle--that there are predictable 

relationships between certain fundamental social and economic factors in a society and cenain 

identifiable secondary refuse attributes in that same society. Second, the study addresses how 

the secondary refuse of modem American household's reflect changes in socioeconomic and 

demographic factors. Third, through studying the effects of infrequent and unique events in a 

controlled situation--the 17 year database of the Garbage Project-insights can be obtained on 

the resilience and permanence of the materials/social relationships over shon time periods. 

Finally, I propose a method to analyze the secondary refuse of past societies in a way similar to 



modem secondacy refuse--the principal foundation of comparative studies of human behavior, 

based on secondary refuse aggregates (see point 1). 

The Limitations of Modem Material Culture Studies 
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Cordell et al. (1987:568) have recently placed constraints on the use of modem 

industrialized contexts to study prehistoric cultures: They suggest that modem-prehistoric 

comparisons must have (1) a contemporary baseline context and (2) a "context of relevance." 

The contemporacy baseline context concerns the control of materials variability in both modem 

and prehistoric study-groups. This permits the researcher to apply uniformitarian assumptions. 

The context of relevance concerns the fundamental units of comparison essential for any cross

cultural comparison. 

In terms of the context of relevance, Cordell et al. pose the following question (p.S68), 

"Has anyone ever assumed that patterns of household secondary refuse disposal in Tucson in any 

way reflect the processes governing the formation of trash mounds in a Classic period Hohokam 

site?" Whether archaeologists have ever made the assumption is indeed a moot point. The 

important thing to stress is that certain principles of secondary refuse generation and deposition 

operating in Tucson today were very likely to have been operating in the prehistoric Hohokam 

trash disposal system, and in other historic and prehistoric systems (see Reid et al. 1989, Staski 

1984:45). For example, households in both the city of Tucson and Hohokam villages reused 

items. Many Tucson households recycle newsprint, aluminu."ll cans, and glass bottles. Hohokam 

households reused large broken pot sherds for plates, spindle whorls, gaming pieces, or jewelry 

(Haury 1976:252). In looking at reuse in both these cultures might there not be a unifying 

principle to explain what households reuse what items and in what frequencies? 

It is not as important to know if two societies are fully analogous, but to know how they 

are not analogous? For example, are there uniform principles governing the limits where 
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characteristics of items become, or are perceived to become, so hindering that people take them 

out of the activity areas and deposit them in secondary refuse aggregates? Do the Navajo of 

today apply the same criteria to hindering refuse that the historic and prehistoric Navajo did? Is 

the only difference in discard behavior the size of Euro-American artifacts as compared to their 

more traditional counterparts (see Kent 1984)? 

Cross-cultural studies of refuse must find the relevant units and variables by which 

Tucson, Hohokam, and other very different social and cultural systems might be compared. For 

example, one hypothesis of a comparative study might suggest that as costs of procurement of a 

resource increase, waste materials associated with that resource will increasingly be subject to 

reuse (Smith 1972). This might be reflected in differential reuse rates of materials. The size of 

unused chipped stone flakes might provide one relative indication of procurement cost: larger 

flakes for the same material source and processed by the same technology might reflect cheaper 

procurement costs--less need to use any but the "best" flakes. In another society, the ratio of 

glass bottles to corks might provide a measure of reuse (Dickens and Bowen 1980:54)--also 

reflecting procurement costs--fewer bottles to caps reflects more attention to the expense of the 

packaging. 

In both cases cited above, the key variable is procurement costs-a variable that is cross

culturally comparable. Further, in different societies, procurement costs reflected in reuse can be 

compared to procurement costs reflected in technology and environment, such as distance to the 

resource, transportation technology, and other material elements. Such comparisons may be 

able to identify the role of perception in determining what materials people reuse and what 

materials people waste. 
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THE MATERIALS DATABASE 

The study utilizes the databases of the University of Arizona's Garbage Project. a multi

year study of modem American secondary refuse. 

Garbage Project Background 

Since 1973, the Garbage Project has recorded the characteristics of household secondary 

refuse samples from five urban United States communities and a number of United States 

landfills. Garbage Project researchers have used these data to answer questions about 

archaeological methods and assumptions (see Rathje 1974, Rathje and McCarthy 1977, Rathje 

1978), human nutrition and interview-survey bias (see Harrison et al. 1983, Rathje and 

Ritenbaugh 1984, Dobyns 1990), resource conservation, recycling, and solid wastes management 

(see McGuire et al. 1982, Rathje et al. 1989a), consumer behavior (see Rathje and Thompson 

1981), market research (see Reilly 1984), hazardous wastes (see Rathje et al. 1986, Wilson 

1985, Wilson and Rathje 1989a, Wilson and Rathje 1989b), and biodegradation of materials in 

landfills (see Rathje et al. 1989b, Rathje et al. 1989c). This study employs only the data collected 

fresh from households. 

Fresh Refuse Database 

The Fresh Refuse Database encodes the composition characteristics recorded from 

secondary refuse as households discarded it, prior to compaction in garbage trucks and 

deposition in a sanitary landfill. For the Fresh Refuse Database, analysts employ specific 

sampling and recording procedures. Within each community studied, researchers judgmentally 

select sample census tracts. The census tracts together represent the range of selected 

socioeconomic and demographic characteristics (income, ethnicity, household size) present 

within the sampling universe of these characteristics. A census tract is an area in an urban 
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community that is the residence for approximately 5000 persons exhibiting homogeneous 

socioeconomic and demographic characteristics. Bureau of the Census researchers use census 

tracts to report detailed census information on small areas within most large communities. 

Sanitation supervisors collect a number of samples, each termed a household refuse pickup-all 

of the secondary refuse put out by an individual household on a pickup day for city or private 

collection--from each census tract. Analysts record these samples in three different formats: the 

Regular Sort, the Weight Sort and the Hazardous Wastes Pull. 

Regular Sort 

This database contains information collected from "hands-on" analysis of modem 

household refuse in Tucson, Arizona between 1973 and 1988. While researchers began 

recording data using Regular Sort methods in 1973, they recorded less information on brand and 

type and employed a slightly different recording regime between 1973 and 1975. For these 

complexities I exclude the 1973 through 1975 data from analysis and further mention. The 

Regular Sort is designed to record the largest variety of information possible on each item found 

in the refuse. Garbage Project research has used Regular Sort data to answer a wide variety of 

archaeological and applied questions for over 15 years (e.g., Rathje and McCarthy 1977, 

Harrison et al. 1982). The method is as follows. 

Sanitation supervisors bring the sample pickups to an analysis facility where trained 

student and staff sorters, wearing protective laboratory coats and rubber gloves, process them. 

First, the recorders note the census tract designation, sample number, and date of collection for 

each pickup. Next, sorters systematically examine each individual item in the refuse pickup. 

They record the following information from the items: 

1. Pull Code: the code numbers used to record items within general product categories 

utilized by the Garbage Project (87 food codes and 66 non-food codes). 



2. Number of Items (items): the number of discrete items of like size, material 

composition, type, and brand (if present) that are pulled from a sample pickup. 
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3. Ounces: the quantity of a product recorded in ounces from package labeling in e!ther 

solid or fluid measure. 

4. Waste: the weight of food wastes, fruit peels, tops, and rinds. Used for dietary and 

food-use reconstructions. 

5. Brand: the brand of the item as recorded from package labeling (first eight characters 

only). 

6. ~: the type of item as recorded from package labeling and standardized for 

recording purposes for certain frequently occurring types. 

7. Material Composition Code: the material composition of the packaging of the item-

the most prevalent material is listed first (16 categories). 

Weight Sort 

Researchers have gathered information to solve problems of packaging and recycling 

using the Weight Sort data format. Rathje and Thompson (1981) and Rathje et al. (1985) detail 

the role of packaging in shaping the characteristics of secondary refuse. This research 

emphasizes the collection of data related to product packaging and other waste components. 

Researchers have placed emphasis on two areas. First, they have addressed variations in income 

levels and their effects on package purchasing and discard. Second, they have addressed 

variations in use of packaged products and effects on the total output of household secondary 

refuse. 

Solid waste management studies have utilized archaeological methods to better 

characterize material types in household secondary refuse (see Rathje et al. 1989a). These 

studies are designed to help better manage and reduce household secondary refuse usually 



destined for the sanitary landfill. Knowledge of quantities of recyclable materials, such as 

aluminum and newsprint, is crucial for effective recycling and waste-reduction programs. 
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The Weight Sort procedure entails the hand-segregation of secondazy refuse from each sample 

pickup into seven material composition categories. These seven categories are subdivided further 

into 14 more specific types. The sorters weigh the resultant segregated refuse, and since 1988, 

record the uncompacted volume. The categories are: 

I. Metals: Ferrous Metal, Aluminum, Ferrous/Aluminum Combination, and Other Metal. 

1. Ferrous Metal: includes tin cans, auto parts. 

2. Aluminum: includes cans, foil sheets. 

3. Ferrous/Aluminum Combination: bi-metal cans. 

4. Other Metal: includes copper and brass items. 

II. Paper: Newsprint, Glossy Magazines, Packaging Paper, and Non-packaging Paper. 

5. Newsprint. 

6. Glossy Magazines. 

7. Packaging Paper: all paper items related to product packaging. 

8. Non-Packaging Paper: includes tissues, mail, paper towels. 

III. Plastic: all plastic items. 

N. Glass: includes bottles, glasses, light bulbs, plate glass. 

V. Organic: food and yard wastes. 

11. Food Organic: includes food wastes and debris (peels, rinds, tops). 

12. Yard Organic: includes grass, leaves, branches, cactus. 

VI. Textiles: includes rags. 

VII. OTHER: includes wood not yard related, rubber, ceramics. 
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The Weight Sort represents a coarse level of analysis than the Regular Sort because debris from 

different activities are often subsumed within an entire material composition category. For 

example, sorters mix metal cans from food preparation and consumption activities with metal 

automobile parts in the Weight Sort format. The Weight Sort is valuable, however, in that 

numerous samples have been collected from many different census tracts within a number of 

distinctive urban communities. Since 1978, the Garbage Project has collected and analyzed 

samples in Tucson, Arizona (1978 to present: over 10,000 pickups), Phoenix, Arizona (1988: 431 

pickups + 810 pickups recording total bag weights and selected sub-fields), and a number of 

other study communities. 

Hazardous Wastes Pull 

As discussed in Chapter 2, many societies classify their wastes based on their 

hazardousness. In modem, industrialized nations, the potential for common household wastes to 

affect the quality of the environment and human health is higher. Many municipal landfills are 

leaking hazardous chemicals into ground and surface water supplies (Dunlap et al. 1976, Brown 

and Donnelly 1988). The role of discarded household products in contributing to environmental 

and human health problems is an area of increasing attention (see Dana Duxbury and Associates 

1989). The Garbage Project has employed the Hazardous Wastes Pull since 1985 to identify the 

quantities of various kinds of potentially hazardous household products in residential refuse. 

While previous analyses had recorded the products and packages of household refuse since 1973 

(the Project's "Regular Sort", see above), until 1985 researchers had recorded no commodity 

wastes other than food waste. 

The Hazardous Wastes Pull records information on hazardous ingredient-bearing 

products from sample garbage pickups. To date, samples have been taken in Tucson (more than 

1,500 refuse samples--1985 through 1988), Phoenix (700 refuse samples--1988), New Orleans, 
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Louisiana (1,000 refuse samples--1986), and Marin County, California (1,000 refuse samples-

1986). When sorters find hazardous wastes, such as pesticides, paints, household batteries, and 

household cleaners in a pickup, they classify each individual item by type and weigh the wastes. 

In addition, they record the packaging and content characteristics of each individual item 

including a specific code, number of like items, original container capacity and container 

composition, specific brand and type of item. 

The products recorded in the Hazardous Wastes Pull are most commonly used in 

maintenance activities. The Garbage Project classifies them as follows. 

I. Household Maintenance: Cleaners and Renovation items. 

1. Household Cleaners: includes toilet bowl cleaner, Drain Opener, Laundry 

Soap, Bleach, Dish Detergent, Cleanser, Ammonia-based Cleaners, Polish, Floor 

Finish, Air Freshener, Other Household. 

2. Renovation Items: includes paint, paint thinner, Stain/Varnish, Adhesive, 

Painting Tool, Other Renovation. 

II. Automobile Maintenance: includes oil, transmission fluid, engine treatment, 

antifreeze/coolant, auto wax, other auto. 

1. Oil: includes motor oil, other oil. 

2. Transmission Fluid. 

3. Engine Treatment: includes fuel additives. 

4. Antifreeze/Coolant. 

5. Auto Wax. 

6. Other Auto: includes lead-acid automobile batteries. 

III. Yard Care and Maintenance: includes fertilizers, pesticides, and herbicides. 

1. Fertilizer. 
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2. Pesticides. 

3. Herbicides: includes fungicide and wood preservative. 

IV. Hobbies and Pet Care: includes pet powders and dips and photo chemicals. 

1. Pet Maintenance. 

2. Other Hobbies: including photo chemicals. 

V. Batteries and electrical items: includes batteries and other electrical materials. 

1. Batteries: household dry-cell batteries. 

2. Other Electrical Materials: includes electrical solde:r-, electrical switches, a"ld 

floodlights. 

VI. Prescription Drugs. 

VII. Selected Cosmetics: includes nail polish, nail polish remover, perfume, hair spray, 

shampoo, antiperspirant, deodorant, make-up base, blush, mascara, eye makeup, hair 

coloring. 
_. 

VIII. Other: including swimming pool chemicals. 

The Hazardous Wastes Pull is ideal for studying the relationships between 

socioeconomic/demographic characteristics and secondary refuse attributes for three reasons. 

First, the Garbage Project has collected a large number of pickups from numerous census tracts 

in many urban communities. Second, the product categories represent the debris and wastes 

from a diverse range of activities. Each activity represented is likely to have different frequencies 

of occurrence and is likely to be affected differently by changes in household economics, 

ethnicity, and external factors. Last, the focus on maintenance items, in particular, permits a 

focus on household investment strategies (see below). 

In summary, the Regular Sort, the Weight Sort, and the Hazardous Wastes Pull will be 

used to analyze quantitatively secondary refuse variability utilizing the advantages of a modem 
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setting, large sample sizes, multiple levels of analysis (households, census tracts, and urban 

communities), and many different measurements of waste characteristics (frequencies, weights, 

volumes, material composition, functional designations-brand and type, etc.). 

MEASUREMENTS OF SECONDARY REFUSE 

In Chapter Tilree I identified some household activities, and some potential 

socioeconomic/demographic determinants of these. This discussion operationally defines the 

variables associated with these aspects of human behavior and Garbage Project measures of 

secondary refuse that will be compared. 

Census Tracts and Corporate Groups 

While the observational unit of such a study should perhaps be the individual 

household, the principal unit of observation for this study is the census tract. This is for a 

number of reasons. First, while Garbage Project interview surveys have been conducted in 

conjunction with refuse sorting in the past (most notably the USDA study--Harrison et al. 1983), 

these studies have most commonly examined households in only a few neighborhoods at a time. 

The households within these neihborhoods have had a great deal of consistency in 

socioeconomic and demographic variability. Thus, all of the households in a single 

neighborhood have similar socioecono:nic and demographic characteristics. For a study 

specifically targeting socioeconomics, it would be logistically difficult to collect refuse samples 

from many spatially dispersed households. The cost of such a study would also be prohibitive. 

Further, there is some indication that households that lmow their refuse is being examined will 

change their disposal behavior. Because of considerations of household anonymity, when an 

individual's refuse is targeted by the Garbage Project, the householder must first give permission 



to study that refuse. The knowledge that their refuse is studied could change their behavior 

which conspires against the analysis of an individual household's refuse. 
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In contrast to the individual household, socioeconomic data collected by the U.S. Bureau 

of the Census is free, collected throughout the United States in a consistent and comparable 

manner, and contains most of the important data concerning socioeconomics and demographics 

required for an analysis of this sort. 

Aggregation of individual household refuse samples and survey reports do pose unique 

problems, however. For example, it is only possible to compare the central tendencies and 

distributional characteristics of refuse variables when comparisons with socioeconomic and 

demographic variables are made. This distributional characterization (often focussing on the 

"norm"), especially in terms of socioeconomics, does not permit the examination of significant 

outliers, or ideosyncratic behavior. It also necessitates the analysis of sufficiently large numbers 

of refuse samples to characterize the distribution of household types within the census tracts. 

Luckily, the Bureau of the Census defines census tract boundaries based on similarities between 

households in areas. It would be very unlikely that two areas of very different socioeconomic 

and demographic characteristics would be incorporated into the same census tract. 

The final rationale for using aggregated data from census tracts has to do with analysis 

scales and the levels at which socioeconomic and demographic variability is most evident. 

Recent research in less technologically advanced societies suggest that aggregates of households 

are perhaps more efficaceous units of analysis for studyinging socioeconomic and demographic 

based variability associated with household materials. Hayden and Cannon (1982) used 

aggregates of household types from the Coxoh Ethnoarchaeological Project to explore "corporate 

groups" in the archaeological record. They suggest that spatially discrete groups of households, 

having similar socioeconomic characteristics might, in the aggregate, reveal more in their 
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material possessions concerning their status than each household's possessions alone. Thus, 

scale of analysis is quite important when one is seeking information on household size, wealth, 

or other characteristics. 

Census tracts conform to the spatially discrete units that Hayden and Cannon used in 

their analyses. If there are relationships between socioeconomic and demographic characteristics 

and household discards, the census tract is perhaps the best unit to examine. At lower scales of 

measurement, it is quite possible that individual household ideosyncrasies might mask or bias 

the larger picture. To some extent, the analysis of refuse pickups below (Chapter Five, 

especially) explores this variability between households in the same census tract. 

Activities 

The activities most likely to be reflected in secondary refuse aggregates are procurement, 

use (including consumption), waste, maintenance, and discard. 

Procurement. Use. and Waste 

The measurement of procurement, use, and waste of items are systematically interrelated 

and so are treated here under the same subheading. 

Procurement. Procurement can be measured from secondary refuse in several ways. 

First, researchers can observe the physical and chemical characteristics of the material to 

indicate its procurement location. Obsidian source studies, for example, have identified the very 

distinctive composition characteristics of natural obsidian deposits. Beyond source studies, the 

frequency of occurrence of materials may be an indication of procurement practices. For 

example, counts and weights of various parts of faunal remains can provide measures of the 

procurement of various animal food substances and can reflect the procurement of animals or 

specific cuts of meat (e.g., Halstead et al. 1978, Singer 1987, Reitz 1987). 
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In industrialized societies the emphasis on packaged products results in reconstructions 

of procurement based primarily on packaging characteristics. For example, counts of containers 

can provide an index to procurement of the products packaged in those containers (Rathje and 

McCarthy 1977:278-284). Another valuable measure is the product capacities marked on 

containers. 

One potential problem in reconstructing procurement is that all of the items procured do 

not necessarily end up in the trash but can be reused, stored, and discarded outside of the 

normal secondary refuse disposal system. For example, bones can be transported from discard 

locations by dogs (Kent 1984:184), while modem food packaging can be recycled (Dobyns and 

Rathje 1987:6). This factor has the effect of reducing the quantities of secondary refuse 

discarded. Thus, estimates of procurement based on frequencies or capacities of discarded items 

must be considered minimums. 

In order to compare minimum procurement quantities for different social groups or 

temporal contexts, one must also make certain assumptions concerning the operation of biasing 

factors in secondary refuse discard. The most important of these factors are that biasing 

processes are either (1) minimal or (2) uniform for the particular artifacts under study (whether 

they be bones, packages, or other artifact types). Minimal biasing refers to the probability that 

people deposit an artifact into secondary refuse. Artifacts that are always (or nearly always) 

deposited in a particular type of secondary refuse deposit are the most amenable for the 

reconstruction of procurement characteristics--they are minimally affected by other routes of 

disposal. For example, if a community discards 95 percent of its sherds into the local dump then 

ceramic procurement might be most efficaciously measured from artifacts in that dump as 

opposed to other contexts. On the other hand, if the community only tosses 2 percent of its 



87 

sherds into the dump, then reconstructions based on those few cases will be much more 

tenuous. 

Uniform biasing refers to the differential discard of artifacts in different social contexts. 

Artifacts that in one neighborhood go to the community dump and in another go to the 

household yard (as provisional refuse, for example) are less amenable for the reconstruction and 

comparison of procurement practices than artifacts that people in all social groups uniformly 

deposit in the dump. For example, if one household tosses all its sherds into the dump and one 

household keeps the larger sherds for potential future use in storage, then reconstructions of 

procurement based on the sherds in the dump will underrepresent the latter household. 

Use. In more differentiated societies, households often procure materials that have 

already been partially or wholly processed and that are ready for immediate consumption. In 

these societies, use may be inferred simply by subtracting quantities procured (often identifiable 

from package labeling) from quantities wasted. For example, a half-full can of com found in 

modem trash will be labelled as com, have an original weight of com procurred, and will have a 

can volume closely associated with the original com procurred. It also has identifiable wastes 

that can be measured, and from which the amounts likely to have been used can be derived. It 

is always possible, however, that materials are removed from the packaging. Thus, com waste 

might end up in a different waste stream (down the disposal, for example). Thus, use based on 

waste in packaging represents maximum potential use. 

In societies where household production is more heavily emphasized, the quantities 

procured might be harder to reconstruct, necessitating a greater reliance on inference from the 

debris of manufacturing processes. This is because it is less likely that the traces of materials 

procured will end up in the same discard context as the traces of materials used. In fact, it is 

likely that as the number of instances of handling a material increase and the variety of activities 
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in which the material is handled increase there will be a decreasing correspondence between the 

discard location of procurement traces and the discard location of use traces. 

For example, the amount of clay procured for the manufacture of ceramic items in a 

potting household may be quite different from the amount of clay recorded from the household's 

trash dump. Ceramics in these households are likely to be traded away, discarded outside of 

"typical" domestic spheres of activity, or reused as temper or specialized ceramic manufacturing 

tools. In a non-potting household, the amount of clay found in the household's trash dump will 

more closely reflect the amount of clay procurred in the form of ceramics. Because clay in non

potting households is handled in fewer activites (domestic only) and has a more limited role 

(consumption only), there is a greater liklihood that procurred clay will equal discarded clay. 

Because of the problems in recovering procurement, use is also very difficult to identify. 

Waste. One way to reconstruct use is to estimate quantities of an item discarded as 

debris from use activities. I consider packaging as debris related to both procurement and use. 

Packaging encodes traces for both the amount of materials procured--often the size of container-

and the amount of materials used, based on the emptiness of the package. In this regard, I 

consider waste simply as those materials that people discard unused. In general, however, waste 

can be defmed as any discard of material that people originally procured. Even a package 

represents waste in this regard. Using this definition, one can talk of differing degrees of waste 

based on how much of the original tool use and tool reuse has occurred prior to discard. With 

consumable materials, such as foods, it is somewhat easier to determine wastes than for 

"durables," such as tools. Waste of consumable items is simply those materials that people 

procured, could have consumed, but did not. With packaged commercial products it is easier 

yet, in that the wasted consumable materials are often directly associated (still contained) in the 

packaging of the product. For the study, I take the easy route, measuring procurement, use, and 



waste based on packaging counts and weights, and product wastes in direct relationship to 

associated packaging. 

Maintenance 
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The measurement of maintenance behavior is important for the examination of 

household economic strategies (see below). Residues of maintenance can be viewed in two 

ways: (1) the direct results of maintenance activities--the source of all secondary refuse, and (2) 

products directly related to household maintenance activities. 

Measurements of the characteristics of secondary refuse are useful in determining the 

periodicity of maintenance (which items enter the waste stream when) anci the persistence of 

maintenance (how much investment people make in getting rid of things). 

Periodicitv of Maintenance. The periodicity of maintenance relates to how 

heterogeneous the deposits are--indeed, how concentrated certain materials are with respect to 

other materials. For example, everyday sweeping of household dwellings might result in a more 

homogeneous distribution of secondary refuse traces related to common, everyday activities. Less 

frequent discard of stored or "provisionally discarded" elements, or "ad hoc maintenance," result 

in more concentrated deposits of these materials in the same secondary refuse aggregates (see 

Schiffer 1987:64-65). I assess variability in maintenance strategies using frequency and 

association data from the analyzed refuse samples (see Chapter Five). 

Persistence of Maintenance. The persistence of maintenance is the level of investment 

that people employ to remove wastes from activity areas. The persistence of maintenance is 

influenced by many factors including the hindering characteristics of the refuse, concepts and 

perceptions concerning cleanliness and health, and the availability of disposal space. 

Researchers can determine persistence of maintenance only if they know the characteristics of 

the dwelling unit and all major "waste streams." Because the databases of the Garbage Project 



do not record the materials in activity areas or other waste streams, the persistence of 

maintenance is not addressed in the study. 
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Products Associated With Household Maintenance. The identification of items related to 

maintenance activities is often difficult to infer from secondary refuse in non-industrial societies. 

Traces of tools and products used in maintenance are often ephemeral and hard to distinguish 

from other traces. In industrialized societies, however, many specialized maintenance items can 

be discerned in household secondary refuse. Commonly, people discard items related to the 

cleaning and repair of dwellings and the repair and maintenance of automobiles and other 

transportation. Quite commonly these commercial products contain hazardous substances as 

constituents and Garbage Project analysts record these from sample refuse using the Hazardous 

Wastes Pull format. For example, the activities associated with house painting result in debris in 

the form of used paint cans, brushes, trays, stirring sticks, drop cloths, solvents, masking tape, 

and a whole range of other products. 

The characteristics of procurement, use, and waste of household hazardous wastes and 

their associated packaging provides a measure of the long-term investment strategy of the 

household, especially in terms of its major durable property. Because the Hazardous Wastes Pull 

format records these items, the study specifically addresses this aspect of household behavior 

(see ChapteJ."S Five and Six). 

Socioeconomic and Demographic Characteristics 

Based on the review presented in Chapter Three, there are a limited number of 

socioeconomic/demographic characteristics that are likely to explain significant amounts of the 

variability associated with household secondary refuse. These are wealth, ethnicity, and the 

household developmental cycle. In addition, each of these characteristics may be measured 
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using data supplied by the United States Bureau of the Census and linked to a specific Garbage 

Project study census tract. 

Wealth 

Wealth can be measured based on income, social status, occupational status, education, 

and investment. Income at the census tract level can be measured using standard census 

statistics--such as median and mean income. Investments can be detailed through examination of 

the cost of housing, presence of expensive durable items such as automobiles, and the amount of 

land and property owned. I expect that as household wealth increases, both the diversity and 

quality of products procured and used will increase. This is because greater access to resources 

is likely to result from increased wealth. As the ease with which householders meet basic 

household requirements increases--the caloric minimum, technology replacement cost, funds of 

rent (Wolf 1966)--they make available greater funds for extraneous and exotic materials. For 

example, in Oscar Lewis' classic study of an impoverished barrio in Mexico City (1969:421), 

wealthier households could afford a greater amount and diversity of items, including such 

household "investments" as typewriters, television sets, and sewing machines. 

Related to wealth is a household's investment strategy. This investment strategy is 

reflected in the allocation of income and labor on material items, such as the dwelling, 

transportation, and interaction with other households. Beyond traces related to insuring caloric 

minima, such as certain traces associated with food procurement, investment in the household's 

future can result in distinctive traces. Increasing household investments in appliances and 

housing might result in a greater variety of secondary refuse related to the procurement, use, 

and maintenance of these items. As these investments take on a longer-term nature, an even 

greater variety of wastes might result. For example, Bossen (1981:287-291) discusses two 

strategies by which households provide basic economic security for their members--the 
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reciprocity network and the household-as-economic-agent (see Chapter 3, above). In the former, 

networks of non-kin neighbors provide short-term economic support in a system of reciprocal 

exchange (Lomnitz 1978). In the latter the household invests in non-liquid assets, such as 

permanent housing facilities, in order to insure its own, longer term economic security. Bossen 

(1981:292) suggests " ... that where neither accumulation nor real prospects of accumulation 

are present, the household will become a weaker, more fluid group with ambiguous 

memberships. In contrast, where household groups can acquire or inherit capital, membership is 

expected to be more exclusive and stable." In households with higher incomes it is likely that 

there will be greater investment in long-term, non-liquid assets, such as housing and major 

appliances (see Lewis 1969, Schiffer et al. 1981:83-85) and away from short-term, less 

maintenance-dependent items. 

Ethnicity 

I measure the ethnicity of households in a census tract from respondent replies to census 

questionnaires. Census questionaires record ethnic origin with reference to "race" and "origin" 

questions. Major ethnic categories include Anglo, Hispanic (including Mexican-American), 

Black, Native American, and Oriental, although only Anglo, Mexican American, and Black groups 

will be examined in the study. 

I expect that ethnicity profoundly affects strategies for human action and that material 

discards reflect these activities. The examples cited in Chapter Three allude to ethnic/discard 

relationships but it is unclear to what extent and in what spheres of activity ethnicity will have 

the greatest impact (McGuire 1982:164, Askins 1990). Ethnicity is largely an unknown, a factor 

perhaps related to control of power, competition, or simply the identification of social distance 

with no obvious economic correlates (see Staski 1990). The study examines how household 
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discards, and the activities related to these reflect ethnicity, and how material correlates of these 

change through time (see Chapter Seven). 

Household Developmental Cycle 

The household developmental cycle is likely to affect secondary refuse aggregates (see 

Chapter Three). Reconstruction of the household developmental •phase• of an entire census 

tract from census data is somewhat more difficult than for wealth and ethnicity. It is possible, 

however, to get an indication of the average household composition by using demographic 

tables. Through dividing age categories by the total number of households in a census tract it is 

possible to derive distributions of the average household ag~:: profiles for the tract. These can be 

used to identify distinctive types of household profiles--those that are most likely to be related to 

specific household developmental stages. 

Figure 4 illustrates the age profiles for three census tracts in Tucson, Arizona. Tract 6 

exhibits a unimodal distribution of persons per household, distinctively peaked at the age 

interval between 20 and 34. This probably represents households in an early stage of household 

development associated with young adults and no children. Tract 10 exhibits a similar peak at 

the 20 and 34 year old intervals but also with significant numbers of children in all age ranges. 

This probably represents an early phase set of households associated with young adults and their 

children. Census tract 40.14 contains peaks at the 10 to 19 year old intervals and 35 to 54 year 

old intervals. This likely represents households with older adults and their older teenaged 

children. Tract 19 represents a later stage set of household development with older individuals 

and very few children. A second peak of younger households in the Tract 19 distribution may be 

associated with their proximity to a major university campus. 

I expect that as a household moves through developmental stages, the output, in terms 

of secondary refuse will increase as the household accumulates more. At a certain stage this 
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trend will to some extent reverse as older persons begin to generate less refuse (see Richardson 

and Havilicek 1974, Schiffer et al. 1981). This expectation, of course, assumes uniform lengths 

of residence. With greater numbers of moves, the rate of accumulation, and perhaps quantities 

discarded will decrease. Further, age-specific artifacts will affect the distribution of types of 

secondary refuse, either linked to specific material composition categories or to specific activity 

sets. Last, household size will reflect the quantities of materials discarded (Tani 1990, Rathje 

and Tani 1987). 
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I use a principal components analysis to study the role of demographic variability within 

Garbage Project study census tracts. The analysis also tests the proposition that census tracts in 

the United States often contain groups of households in similar developmental stages. 

For this analysis, I use 37 census tracts that the Garbage Project has studied at various 

times sLTlce 1973 from four study communties: Marin County, California (8 tracts), New 

Orleans, Louisiana (6 tracts), Phoenix, Arizona (6 tracts), and Tucson, Arizona (17 tracts). Table 

9 (Chapter Six) lists selected characteristics of these census tracts. As the sample is not random, 

and there is some potential for autocorrelation between tracts that are closely related in space, 

this analysis is deemed exploratory in nature. The results are indicative of general processes 

ocurring in the census tracts, but can only be extended beyond the present data set with caution. 

For the analysis, I collapsed the age categories for each census tract into five categories. 

These were age less than or equal to 9 (ALE9), age 10 to 19 (A10_19), age 20 to 44 (A20_ 44), 

age 45 to 64 (A45_64) and age greater than or equal to 65 (AGE65). I divided each tally of 

persons within the census tract by the number of households to control for tracts with unequal 

numbers of households and then multiplied by 100 to produce a number of persons in each age 

category per 100 households. 

The analysis consisted of three parts: an examination of variability between the census 

tracts, a correlation analysis, and the principal components analysis. 

Descriptive statistics for the demographic variables are listed in the top of Table 1. The 

standard deviation is a measure of dispersion of points around the central tendency and 

represents the square root of the variance. As shown in Table 1, the standard deviations for the 

age groups suggest a significant dispersion sometimes approaching the value of the !!leans. This 

suggests that different census tracts have very different demographic compositions. 



TABLE 1 
PRINCIPAL COMPONENTS ANALYSIS OF SELECTED DEMOGRAPHIC CATEGORIES 

IN TUCSON, AZ 

VARIABLE ALE9 A10_19 A2044 A45 64 AGE65 

MEAN 34.6 39.2 101.7 50.3 32.0 

STANDARD DEVIATION 22.1 19.9 18.6 20.4 12.8 

PRIN1 EIGENVECTORS 0.5904 0.5505 0.4704 0.1442 -0.3260 

PRIN2 EIGENVECTORS 0.1428 0.3543 -0.4609 0.6437 0.4767 

n - ;j/ stuay census tracts. 

EIGENVALUE PROPORTION CUMULATIVE 

PRIN1 2.43096 0.48619 0.48619 

PRIN2 1.72855 0.34571 0.83190 

The correlation coefficient is a measure of the strength with which two variables are 

associated. A positive correlation coefficient suggests that a positive change in one variable is 

associated with a like positive change in the other variable. A negative correlation coefficient 
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suggests that the relationship is inverse--that a positive change in one variable is associated with 

a negative change in the other. A positive or negative 1.0 correlation coefficient suggests a 

perfect linear relationship. 

The correlation analysis suggests that census tracts with a preponderance of one adult 

age-group do not often correlate with other age groups. Tnus, census tracts with large numbers 

of persons aged 20 to 44 per household are correlated negatively with census tracts with large 

numbers of persons aged 45 to 64 years old per household (r = -0.3483) and 65 and above (r = 

-0.6497). There is only a very weak positive correlation between the age 45 to 64 year old 

group and the 65 and above group (r = 0.1829). 
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Census tracts with large numbers of persons aged 20 to 44 per household are relatively 

highly correlated with large numbers of young children (r = 0.5521) while more tracts with 

large numbers of persons aged 45 to 64 per household are much more weakly correlated with 

this group (r = 0.2337). Conversely, those tracts with a large quantity of 45 to 65 year old 

persons per household are relatively highly correlated with older children (A10_19) per 

household (r = 0.5301) and only weakly correlated with persons aged 20 to 44 per household (r 

= 0.3370). The highest positive correlation is between tracts with large numbers of small 

children per household and large numbers of older children per household (r = 0.8751) 

suggesting that census tracts with many children usually contain a range of children from young 

to old. 

There are apparently census tracts that have high densities of children of all ages. Such 

"family" oriented tracts might represent aggregations of households in a single or related stages 

of the household developmental cycle. A similar case is for those tracts with many older people 

and no children. 

I give the results of the principal components analysis in the bottom half of Table 1. 

Principal components analysis computes linear combinations of sets of variables called "principal 

components." Principal components analysis is used here to summarize the data in two 

dimensions from the original five variables. As shov.rn in Table 1, the eigenvalues suggest that 

two components explain about 80 percent of the variation observed between the demographic 

variables. The first component identified (PR1N1) largely differentiates households with young 

adults and their children and households with older persons (usually with no children) (see 

Eigenvectors). The second component (PR1N2) differentiates between those census tracts 

composed of households of young adults and those with older adults (see Eigenvectors, Table 1). 
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The ability to separate the census tracts on the basis of demographic characteristics 

indicates, as did the degree of variability observed in the study census tracts and the correlation 

results, that each study census tract is composed largely of a single type of household--one in a 

particular stage of development. In other words, households composed of young people tend to 

gravitate next to other households with young persons. There are undoubtedly some exceptions, 

where a tract contains a wider range of persons from young to old. Surely, these tracts exist in 

Tucson and elsewhere. The point of this analysis, however, is that the study census tracts, 

because they do tend to sort into demographic types, are useful for examining the relationships 

between refuse and household developmental stage. 

Continuitv in Socioeconomic/Demographic Variables 

Previous Garbage Project studies have noted the continuity of 

socioeconomic/demographic characteristics in Tucson study census tracts through time (Rathje 

et al. 1986). While household incomes have increased, this change appears uniform with 

respect to the Tucson tracts. Thus, low income study tracts in 1970 were still low income in 

1980. Also, ethnic boundaries seem to remain largely the same. The highest densities of 

Mexican-Americans are still located in the southern census tracts, as they have for many 

decades. The same seems true for the age composition of census tracts. Thus, census tracts 

with young people in 1970 are still composed of young people in 1980. 

There are a number of explanations for this continuity. One possibility is that certain 

areas of the City of Tucson are associated with particular household stages of development, 

household levels of wealth, and ethnic affiliations. As a household develops, for example, it not 

only changes in terms of personell but may also change residence. Changes in social status may 

also be associated with residence moves to more "ideal" locations. In Tucson, as ir. many other 

communities, this is associated with suburban areas (for example, migration to the "foothills" is 
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one sign of status in Tucson). Another possibility is that within some census tracts there is no 

mobility and a constant mix of households in all developmental stages occurs. These two 

patterns are likely both operating in Tucson. 

Regardless of the reason, the Tucson census tracts have largely maintained their same 

socioeconomic and demographic characteristics over the study period. Thus, change observed in 

the discards from the tracts is not likely to be related to internal socioeconomic/demographic 

changes in the census tracts, but to other changes (see Chapter Seven). 

Relationships Among Socioeconomic and Demographic Variables 

The interrelationship of wealth, ethnicity, and the household developmental cycle within 

any community is quite complex. In some cases, ethnic identity corresponds to weclth. In these 

cases ethnicity is most likely a part of the competition between groups having differential access 

to resources, including jobs (income), land, products, etc. (McGuire 1982). Greenhalgh 

(1985:571), on the other hand, supports Chayanov's contention that nthe family cycle produces 

a significant portion of inequality.n She suggests that different stages of the family cycle have 

different incomes due to (1) variability in consumer needs and worker resources, and (2) 

variability in organizational capabilities. For example, larger families maintain more labor and 

can, therefore, diversify their income base through different jobs and productive activities. 

Complex families have a better chance of gaining credit, are able to change the consumptive 

behavior of their members, and can amass more capital with which to invest for the family. 

Looking at the Taiwanese family since 1945, and controlling for class, Greenhalgh found that 

while class differentiation was evident in Taiwan, class·based inequality was not as important as 

the family cycle for explaining economic variability. 

Thus, it is quite possible that a complex mixture of economic, ethnic, and demographic 

characteristics will largely explain variability associated with secondary refuse aggregates. The 
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following chapters utilize the refuse and behavioral characteristics described above to examine 

some of these interrelationships. 



CHAPTER FIVE 

TilE S1RUC11JRE OF MODERN HOUSEHOLD REFUSE 

Although much remains to be learned about cultural deposition, there is no 
longer any excuse for archaeologists to view the remains at a site as consisting 
entirely of either undifferentiated rubbish or primary refuse. {Michael Schiffer 
1987:98) 
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The previous chapters have supported the notion that a wide variety of human behaviors 

and natural processes lead to the formation of secondary refuse aggregates. Differences in the 

nature of household activities have been seen as one of the principal sources of variability in 

household secondary refuse. 

Archaeologists have often identified "spheres" of typical household activities that they 

use to assign function to artifacts, features, and sites. For example, South (1979:227) 

distinguishes between four categories of activity at domestic 18th century sites: (1) structural, 

(2) production, (3) socialization and ideology, and ( 4) trade and diffusion. Reid and Whittlesey 

(1982) distinguish between (1) food processing, preparation and consumption, (2) storage, (3) 

manufacturing, and (4) ceremonial activities at Grasshopper, a fourteenth century Mogollon 

pueblo in west-central Arizona. This chapter discusses how differences in the frequencies of 

activity occurrence and activity intensity within some of these categories result in distinctive 

distributions of items and materials in secondary refuse aggregates having identical depositional 

contexts. Some of these patterns are consistent across material categories, and probably across 

cultures and time periods. I consider identification of such "principles" of discard crucial for the 

reconstruction of the rates and efficiency with which people used and discarded materials in the 

past and present. Subtle material usage characteristics can also inform on socioeconomic and 

demographic variability extant in a society. 
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HOUSEHOLD DISCARD EVENTS AND SECONDARY REFUSE AGGREGATES 

At a basic level, archaeologists want to reconstruct and compare the activities of human 

groups. Material remains of activities that enter secondary refuse aggregates may be 

distinguished based on specific types of discard activity. For example, Schiffer (1987:64-65) 

distinguishes between "regular" and "ad hoc" maintenance, the latter occurring at much more 

irregular and less predictable intervals than the former. At the most basic level, a single activity 

that results in the discard of materials into a secondary refuse aggregate can be termed a discard 

~- Specifically, a discard event is that collection of residues and wastes associated with a 

single activity or closely related (in time and space) set of activities. 

One goal of archaeologists interested in the analysis of secondary refuse should be to 

match their units of analysis to individual discard events. Such control allows the researcher to 

match activities with discards. Some types of cultural deposition are very evenly matched-

burials with mortuary behavior, for example. Each burial in this case represents a single 

depositional "event." Owing to the complexity of the archaeological record, however, it is 

difficult to identify material correlates of single activities in secondary refuse. Further, for 

secondary refuse aggregates, the ch:st~.-:.ng factor of deposit formation compounds this problem 

through mixing together the traces of many activities (see Chapter 2). In spite of these 

problems, collection and analysis of high resolution units should make it possible to address 

some of this activity structure variability. 

The following study examines individual garbage pickups recorded from modem 

household refuse. The garbage pickup is a unit of analysis that represents a single household's 

secondary refuse collected over a very brief span of time (approximately one week--see Chapter 

4). While each pickup is likely to contain a number of discrete discard events, the short time 

period, control over the household unit, and the minimization of post-depositional formation 
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processes permits the distributions of secondary refuse characteristics to be more reflective of 

differences in discard behavior. The goal of this study is to identify different types of discard 

behavior that result in different types of secondary refuse, and to illustrate how these different 

types may be identified and analyzed in less precisely controlled archaeological situations. 

The Phoenix Study 

To study discard events I examined the Garbage Project's Household Hazardous Waste 

Pull and Weight Sort data from Phoenix, Arizona. Because the Garbage Project collected a large 

number of samples in Phoenix over a short period of time--March and April of 1988--the Phoenix 

data are considered ideal as a controlled sample that avoids possible temporal and geographic

based variability. 

The Phoenix study characterized household secondary refuse through the identification 

and measurement of both the reusable and the hazardous components. The data were 

consistent with general Garbage Project methods (see Chapter 4). 

Methods 

Garbage Project researchers recorded data for the study from 840 household garbage 

pickups from wheeled bins. Six Phoenix census tracts were sampled. For all 840 pickups, 

analysts recorded the total weight and volume of recyclable and non-recyclable fractions. In 

addition, they recorded any associated packaging or products identified as a household 

hazardous waste. For 431 of the pickups, analysts sorted the refuse into the categories of the 

Weight Sort (see Chapter Four). In addition, some of the categories were further subdivided 

based on their potential (or lack of potential) to be recycled. These included a separation of 

corrugated cardboard (CORC) from packaging paper, foam plastic (FOAM) from other plastics, 

and diapers (DIAP) from the "other" category. 



VARIABLE 

Total Weight 

Recyclable Material 

Weight (Lbs) 

Volume (gallons) 

Non-recyclable Material 

Weight (Lbs) 

Volume (gallons) 

TABLE2 
MATERIAL COMPOSITION CHARACTERISTICS 

OF HOUSEHOLD SECONDARY REFUSE 
PHOENIX, ARIZONA SAMPLE 

SI"ANDARD 
MEAN DEVIATION 

38.78 29.27 

19.52 17.16 

37.86 27.80 

19.26 22.13 

22.22 18.31 

Selected Specific Categories (Lbs) 

Aluminum 0.40 0.99 

Ferrous Metal 1.74 5.01 

Corrugated Cardboard 0.72 1.73 

Newsprint 3.61 5.82 

Packaging Paper 2.21 2.04 

Non-Packaging Paper 1.31 2.36 

Glass 3.27 6.77 

Textiles 0.75 2.36 

Wood 1.35 6.83 

Foam Plastic 0.12 0.24 

Other Plastic 1.96 3.00 

Food Organic 4.16 4.49 

Diapers 1.22 3.44 

SI<EWNESS 

1.63 

2.30 

3.67 

2.47 

1.72 

8.20 

9.62 

6.61 

4.01 

2.30 

6.15 

9.35 

6.22 

8.80 

4.59 

5.91 

1.87 

3.66 

>ample Sizes: Recydable ana Non-recycJaoJe matenaJS ' ~ nouset o1a ~aroage l:'ic.Kups, selectee specnc cat 
= 431 household garbage pickups. 
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egories 

From the data on recyclable and hazardous materials, I compiled distributions of weight 

and volume variables. In addition to measurement of central tendency (the mean), I computed 
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two measures of dispersion and shape: standard deviation and skewness. The standard deviation 

measures the variability associated with observations around the central tendency. Such a 

measure indicates the degree of dispersion associated with a set of discard events. Skewness 

measures the amount of bias in the •tails• of a distribution of observations. Skewness indicates 

the direction and magnitude of any anomalous discard events from the •usual• discard event. 

The importance of these measures can be illustrated in the following example (Figure 5). A 

single category of activity produces material wastes in three ways: a very frequent disposal of 

small numbers of items (Figure Sa), a less frequent discard of large quantities of items (Figure 

Sb), and a more dispersed discard of very large quantities of items (Figure Sc). When observed 

alone each distribution of materials is normal, and exhibits no skewness. If, however, the 

archaeologist lumps all the categories together, the result is a distribution that is peaked with a 

notable right-tail skew (Figure Sd). I explain this model in more depth, below. Let it suffice 

here to suggest that examination of the shapes of distributions such as those illustrated in Figure 

5 may lead to the identification of variability in behavior. 

In addition to measures of central tendency, dispersion, and skewness, I prepared 

histograms for selected material categories. 

Results 

The results are specified in Figure 6 and Tables 2 and 3. As shown, a striking similarity 

in the shapes (but not the magnitudes) of the distributions is evident. A right-tail skew (positive 

skewness value) characterizes all of the distributions. Interestingly, these are consistent for both 

weight and volume of the material composition categories (Figure 6, Table 2). The same form is 

also associated with hazardous products discarded in the Phoenix refuse (by both count and 

waste, see Table 3). 
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T.ABLE3 
CHARACI'ERISTICS OF HOUSEHOlD HAZARDOUS WASTES 

PHOENIX, ARIZONA SAMPLE 

SfANDARD 
MEASURE/Functional Category MEAN DEVIATION SKEWNESS 

WEIGIIT (grams) 

Household Maintenance 567.19 1,141.40 4.08 

Automobile Maintenance 322.17 701.46 3.67 

Household Batteries 586.02 2,888.23 6.73 

Prescription Drugs 95.50 378-01 4.84 

Cosmetics 56.33 93.72 2.43 

COUNT 

Household Maintenance 1.17 0.52 3.48 

Automobile Maintenance 2.50 2.38 2.08 

Household Batteries 2.79 2.99 3.31 

Prescription Drugs 1.58 1.35 3.29 

Cosmetics 1.84 1.97 3.64 

iample ::.1ze: lHU nouseno1a garoage p1 :xups. 

A Model of Resource Use and Discard 

NUMBER 

95 

18 

86 

24 

63 

95 

18 

86 

24 

63 

The consistency in the basic shapes of the distributions, regardless of material 
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composition category, hazardous waste type, or type of measure (weight or volume) indicates 

that some general principle of disposal might be operating. The existence of such a principle 

provides a crucial starting point for the examination of behavioral regularities from secondary 

refuse aggregates. The following model explains how even quite regularly conducted tasks 

might result in the distributions of refuse noted above. This model relates frequency of use to 

the mechanisms whereby people use, store, and discard materials in the household. 

The model is based on the classification of observations of discards in sample pickups 

into three basic types. I term these "Small Quantity," "Large Quantity," and "Storage Area 
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Maintenance" discard events. These three types of event are most likely related to three varieties 

of activity. To illustrate the model a computer simulation produced three normal distributions, 

each conforming to one of the discard event types. Each distribution exhibits a unique discard 

frequency, average waste amount, and deviation of observations about the waste mean. The 

values from these hypothetical distributions are illustrated in histograms a through c of Figure 5. 

Small Quantity Discard Events (SQ) 

Frequently-occurring observations noted in many pickups and tending to be smaller in 

both count and weight are defined as SQs. I suggest that SQs are related to activities that are 

frequently occurring, largely resource-use efficient (resulting in smaller amounts wasted), and 

likely utilize smaller amounts of materials at any activity occurrence. For example, everyday 

cooking and cleaning tasks are likely to result in regular discard patterning ("regular 

maintenance" [cf. Schiffer 1987:64]). These tasks are also likely associated with smaller 

deviations from the average discard than other types of event. The simulation of these events 

produced a normal distribution of a hypothetical waste variable with a frequency of 500, a mean 

of 10 and a standard deviation of about 5 (see Figure Sa). 

Large Quantity Discard Events (LQ) 

LQs are defined as the less frequent discharges of packaging and other debris. These are 

usually associated with higher quantities of debris, packaging, and often wastes. I suggest that 

LQs are related to activities that are more infrequently occurring, less efficient (more wastes), 

and that utilize larger amounts of materials at any activity occurrence. Food preparation and 

use associated with holidays, parties, and feasting, or infrequent household renovation are 

examples of this type of activity. The simulation for large quantity events produced a normal 

distribution of a hypothetical waste variable with a frequency of 100, a mean of 15 and a 

standard deviation of about 7 (see Figure Sb). 
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Storage Area Maintenance Discard Events (SM) 

I define SMs as infrequent discharges of debris materials from a wide variety of products, 

usually accompanied by larger amounts of wasted product. I suggest that SMs are related to the 

infrequent assessment of stored material resources and the discard of some or all of these. 

People often label the activities associated with these events as "garage" or "spring cleaning." 

The simulation for storage maintenance events produced a normal distribution of a hypothetical 

waste variable with a frequency of 70, a mean of 20, and a standard deviation of 10. The results 

of this simulation are illustrated in Figure Sc. As shown, the three distributions together (Figure 

Sa through Sc) produce a distribution that is notably right-skewed and peaked (Figure Sd). 

ARCHAEOLOGICAL IMPUCATIONS 

The following examples link discarded materials with two specific activity spheres: food 

materials and household maintenance products. These two analyses serve to show the biasing 

factors associated with LQs and SMs, but more important, illustrate how the discrimination of 

these rare events from other more common events may lead to the better identification and 

analysis of higher-level socioeconomic groups. The first example details the implications of LQs 

and SMs for reconstructions and analyses of human subsistence. The second example shows how 

LQs and SMs associated with household maintenance products are associated with differences in 

household investment strategies. 

The examples employ data that the Garbage Project either collected as part of the 

Phoenix study (in the latter case) or collected in Tucson at the same time as the Phoenix study. 

The results of the Phoenix Study pertain to household refuse pickups. Each refuse pickup 

contains a large number of artifacts, each related to some mix of activities associated with 

product procurement, use, waste, etc. Each pickup is therefore analogous to a deposit of 

artifacts in archaeological context. The principal difference is that the Garbage Project data are 
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bounded by behavioral (the household's activities) and temporal (the collection period) 

constraints instead of spatial constraints. In the following analyses, I use the household refuse 

pickup as an analogue for the archaeological collection unit, whether that be in two dimensional 

(surface) or three dimensional (excavation) space. 

Food Storage and Feasting 

The storage of food is a critical factor in the development of hunter-gatherer subsistence 

patterns and sedentism from the Mesolithic/Paleoindian to the Neolithic/ Archaic (Flannery 

1973; Binford 1980; Stark 1981; Bogucki 1987). Hayden (1990) has also stressed feasting as a 

major component in the emergence of domestication and social inequality. Thus, changes in 

behavior associated with feasting and storage reflect changes in subsistence strategies and social 

complexity. The identification and assessment of these two types of activities are important 

elements in the elucidation of human subsistence, household economy, and social complexity in 

both the past and present. 

The two analyses of food materials discussed below--the first for feasting, and the second 

for storage maintenance--both utilize the Tucson Regular Sort database. I restrict the analyses to 

the Spring of 1988, coinciding with the collection of data for the Phoenix Study). As the 

Garbage Project did not collect Regular Sort data as part of the Phoenix Study, I consider these 

data the most comparable. The Project analyzed a total of 53 households between January and 

May of 1988 from three census tracts in Tucson: a moderate income, predominantly anglo tract 

(tract 6, 18 pickups), a low income, mixed ethnicity tract (tract 10, 10 pickups), and a low to 

moderate income, predominantly Mexican-American tract (tract 24,25 pickups). 

Alcohol Consumption and the Tucson "Feast" 

Archaeologists have long examined ancient household trash to reconstruct the diet and 

subsistence patterns of past human groups (e.g., Bohrer 1970). Modern household refuse is also 
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an excellent source of information on human food and beverage consumption (e.g., Harrison et 

al. 1983). An imponant type of food consumption behavior is the feast. I define "feast" in a 

loose sense, as a supra-household gathering that prominently involves food and beverage 

consumption and is often intended to redistribute material wealth, convey imponant 

information, and promote social integration. For example, anthropologists often associate large

scale feasts, incorporating many persons and households, with distinctive redistributive 

mechanisms in a society (e.g., Piddocke 1965). The presence, size, and frequency of feasts, 

therefore, represent a set of measures that may inform on different levels of social complexity in 

a society. Hayden (1990), for example, has noted that such accumulations and redistributions of 

material wealth might be a precursor to major subsistence and economic shifts in a society. 

Determining the material correlates of feasting in modem Tucson refuse might inform on how 

such important events could be recovered from the past. 

The method to identify the material correlates of feasting behavior in Tucson 

supplements the frequency approach described above. First, I placed the Regular Sort data for 

each of the 53 sample pickups into nine food and beverage categories: alcoholic beverages, 

other beverages, tobacco, animal protein, vegetable protein, fats, cereals, vegetables and fruits, 

and sweets (after Rathje et al. 1985). For each category, I compiled the sum of artifacts. The 

index variable for feast-related behavior was alcoholic beverages. The assumption was that 

alcoholic beverages are frequently a principal element of consumption at feasts. It is also quite 

probable that alcoholic beverages, or some other form of intoxicant, are nearly universal at 

feasting events. While all feasts do not serve alcoholic beverages, I suggest that many, perhaps 

most, do. 

To identify LQs related to feasts, I sorted the households by number of alcohol-related 

artifacts and constructed a frequency distribution. I report the results of this analysis in Table 4. 



TABLE4 
FREQUENCIES OF FOOD AND BEVERAGE ARTIFAcrS 

BY DISCARD TYPE, TUCSON, ARIZONA REGULAR SORT SAMPLE 
SPRING 1988 

DISCARD TYPE 

FEAST 01HER 
FOOD TYPE NUMBER ROW% NUMBER ROW% 

Alcoholic Beverages 102 56.4% 79 43.6% 

Other Beverages 33 12.2% 237 87.8% 

Tobacco 31 3.7% 814 96.3% 

Animal Protein 30 7.0% 400 93.0% 

Vegetable Protein 11 19.3% 46 80.7% 

Fats 3 8.6% 32 91.4% 

Cereals 27 10.1% 241 89.9% 

Vegetables/Frui~ 55 10.9% 451 89.1% 

Sweets 14 4.8% 275 95.2% 

Number of Pickups 3 5.7% 50 94.3% 
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TOTAL 
NUMBER 

181 

270 

845 

430 

57 

35 

268 

506 

289 

53 

The distribution of alcohol items is distinctively right skewed. Three cases of the 53 (6 percent) 

have inordinately high numbers of artifacts related to alcoholic beverages. In fact, these three 

cases had 56 percent of all the artifacts related to alcohol (Table 4). While one explanation for 

this high output of alcohol artifacts might be related to pathological drinking behavior (see 

Staski 1984), I deem it more likely that these cases represent the residues of small gatherings, 

parties, and feasting behavior. 

To explore the possibility that these cases are the results of one household's use instead 

of a supra-household gathering of persons--I undertook a more detailed analysis of the brands, 

types, and container characteristics of each LQ case. I assume that drinking associated with one 

person's or household's consumption would be associated with more uniform brands, container 
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types, and types of alcohol than feasts. As the number of people selecting alcohol increases, the 

variety of alcohol types should also increase, especially if individuals bring their own favorite 

brands and types of alcohol. The residues of group-drinking therefore are likely to comprise very 

different types of alcohol in different sizes and forms of containers. The single pathological 

drinker likely imbibes large quantities of alcoholic beverages in one brand and one container 

size. 

For the first of the three cases of large quantity discard of alcohol artifacts, the contents 

of the pickup disclosed 5 Budweiser 12-pack containers, 3 six-pack Budweiser containers, 15 

glass Budweiser bottles, 2 aluminum budweiser cans, and 1 aluminum Coors can. Here, the 

evidence supports a feasting interpretation based on the diversity of container types and brands. 

In the second case, alcohol artifacts consisted of 2 bottles of Jose Cuervo Tequila, 1 bottle of 

Night Train wine, 10 aluminum Budweiser cans, 3 glass Budweiser bottles, 2 Heinekin bottles, 4 

glass Mickey malt liquor bottles, 1 Mickey 6-pack container, 2 Budweiser 12-pack containers, 

and one 32 ounce Old Milwaukee Beer container. Once again, the diversity and number of the 

types of alcohol containers, brands, and types of alcohol consumed suggest a gathering of many 

persons instead of just the members of a single household. The final pickup contained 5 

Budweiser beer boxes, 22 7-ounce Budweiser bottles, 17 12-ounce Budweiser bottles, and six 

aluminum Budweiser cans. Regardless of the uniformity in brands, the volume of beer 

consumed is quite high and there is marked diversity in the sizes and material composition of 

the containers suggesting a feasting interpretation for this case as well. 

While the alcohol data alone suggests that there are feasts represented in the Tucson 

sample data, further confirmation is warrented. To further test the feasting hypothesis, I 

examined the frequencies of disposable food service items (paper and plastic cups, bowls, and 

plates) and brand and frequency of smoking products. 
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For smoking items, I expected that there would be higher frequencies of items and a 

greater diversity of items in refuse pickups containing feasting debris. This expectation, 

however, is r..ot supported by the data on cigarrettes. There were only four cases of cigarettes 

discarded from the three households producing large quantities of alcohol artifacts. The other 

refuse pickups contained similar or greater numbers of cigarrette artifacts. Very few had any 

evidence of any brand diversity. This means that either the alcohol or tobacco data are probably 

inappropriate for measuring feasting behavior in Tucson. One obvious problem is that the 

cigarette data represents only cartons and packs. No cigarrette butts were recorded. Recently 

(1989), the Project has begun to record these items. While many persons at a feasting episode 

might be expected to smoke a diverse variety of brands of cigarrettes, it is perhaps less likely 

that these same people will completely use up a pack of cigarrettes. 

The third variety of evidence, the frequencies of disposable food service artifacts, 

provides another test for the feasting interpretation for the high alcohol use deposits. The 

widespread and frequent use of such artifacts is supported by the fact that almost 60 percent of 

the samples contained one or more paper or plastic cup, bowl, or plate. Disposable food service 

artifacts are convenient (in that they do not need any post-use maintenance) and are inexpensive 

supplements to the household's inventory of reusable food serving artifacts. Due to these factors, 

it is likely that large numbers of disposable food service artifacts will be used at feasts. This is 

because feasts usually involve a number of persons in excess of the number of reusable bowls, 

cups, and plates in a household's inventory. While some household's may use paper and plastic 

paper plates, cups, and bowls as a substitute for their more sturdy glass and ceramic 

counterparts, this is assumed to be minimal. Even everyday use of such artifacts by the 

household would probably contribute fewer total artifacts to refuse as those associated with food 

consumption activities at feasts. 
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Figure 7 shows the results of the analysis. In the figure, each bar represents a single 

sample that contained a disposable food service item. the samples are ranked by the frequency 

of plates. Thirteen (25 percent) of the deposits contained 10 or more disposable food service 

artifacts (Figure 7). The sample with the highest frequency of plates and the third highest 

frequency of total items was also the case with the second-highest frequency of alcohol artifacts. 

If my assumptions are correct, this correspondence suggests a strong case for feasting behavior. 

The other samples identified as evidence for feasts also contained disposable food service items. 

In one of these (the sample with the highest frequency of alcohol artifacts) only a single 

disposable plate and cup were found. The other high alcohol sample contained a relatively 

sizable number of plates (11). 

For two of the samples. then, there appears to be some confirmation of the feasting hypothesis. 

especially in the case of the sample with over 40 disposable food service artifacts. The other 

case is questionable, and may well represent a single household's (pathological) use of alcohol. 

Further examination of Figure 7 suggests other possible feasting cases. Many of the samples 

with the highest frequency of disposable food service artifacts also contain evidence of alcohol 

consumption. In addition, other pickups exhibiting large numbers of these items may be related 

to feasts where no alcoholic beverages were served (for example. a child's birthday party), or 

alcohol was served from kegs or other reusable containers. 

The volume of alcohol consumed is an important component in identification of feasting 

behavior. With larger. perhaps more formalized parties, kegs of beer might be served instead of 

bottles, or the quality of the alcohol might shift from beer and wine to hard liquors that produce 

less debris from each individual use. While there is distinctive debris from keg and hard-liquor 

alcohol use--disposable cups, keg caps, liquor bottles--there may well be a decreased number of 

identifiable alcohol items. For this reason, I qualify the interpretation of the three identified 
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FIGURE 7: DISTRIBUTION OF SAMPLES CONTAINING DISPOSABLE FOOD SERVICE ARTIFACTS 
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pickups: I only address those parties likely to produce large quantities of identifiable alcohol

related artifacts. These indicate a primary level of heightened supra-household activities related 

to feasting, not the entire range of feasting behaviors. 

Gatherings where people consume large quantities of alcoholic beverages influence more 

than just reconstructions of alcohol consumption. The three cases outlined above are also high 

for "other" beverages, containing 33 of the 270 "other" beverage artifacts (12 percent), and 

contribute large quantities of vegetable protein (in one case-16 percent), cereals (in two cases--

10 percent), and vegetables and proteins (in two cases-11 percent). Thus, feasting and partying 

can affect overall distributions of artifacts (five of the nine categories) and are not limited to just 

one category--alcohol. 

The three instances of feasting represent a large proportion of the total food and 

beverage artifacts found in the samples from the census tracts (Table 4). These likely represent 

only the smallest of gatherings, however. Very large feasts must contribute inordinate numbers 

of artifacts to the total distribution of alcohol artifacts discarded in Tucson. Such very large 

feasts might include those occurring on major holidays, at major events in an individual's life 

cycle (birthdays, weddings, wakes), or that incorporate larger numbers of persons and social 

units (block parties, fiestas, sporting events). Importantly, these very large-scale feasts may 

integrate large numbers of people often outside of typical household settings. Further, such 

feasts may be most indicative of complexity in social integrating and interaction mechanisms. 

These very large events, however, are probably so rare (or the traces found in alternative waste 

streams from those examined by the Garbage Project), that the 53 refuse pickups were highly 

unlikely to contain any evidence for them. 

Another interesting aspect of these events is that they are all from the same census tract. 

Even given that this tract (tract 24) has the highest number of pickups sampled, the binomial 
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probability of finding 3 LQs from the same tract is only 0.1049. A possible explanation for this 

one-sided distribution of feast-related LQs is that supra-household interaction (networking) and 

material redistribution are more important components of social behavior in this tract. Thus, 

feasts may be a more important part of the household's and individual's adaptive repertoire in 

the neighborhoods associated with this census tract than for others. Supplementary to this, the 

four other samples containing the highest frequencies of disposable plates (and that also had 

traces of alcohol consumption) were all from tract 24 as well (Figure 7). If these cases represent 

informal gatherings as well, then the pattern is even more distinctive. 

It is perhaps no coincidence that tract 24 is predominantly Mexican-American. Lomnitz 

(1978) has stressed the importance of the social network among poor urban mexicans. Perhaps 

similar strategies are used among the Tucson Hispanic households (although Mexican-Americans 

in Tucson enjoy a much higher affluence than those studied by Lomnitz). One behavioral 

indicator of the importance of such networks might be the frequency of feasts (or fiestas) in a 

community. Chapter Seven explores this hypothesis in more detail for Tucson. 

Summary. The Tucson analysis shows how material residues related to feasting skew 

the total frequencies of residues related to food and beverage use. More importantly it illustrates 

a method of identification and measurement of feasting behavior from modem household refuse. 

I believe that archaeologists can apply this method to other secondary refuse aggregates. 

Anomalous deposits, which have inordinately high numbers of artifacts related to food, beverage, 

and other product use, should not be overlooked as sources of data for the reconstruction and 

quantification of feasting behavior at archaeological sites (e.g., Dickens and Bowen 1980:51-53). 

The analysis has also shown how certain groups (defined by wealth, ethnic, or other criteria) 

might use feasting to a greater extent than others. Knowledge of such modes of use of materials 

inform on the adaptive economic and subsistence strategies used by that group. 



TABLES 
CHARACTERISTICS OF ARTIFACTS RELATED TO FOOD WASTES 

TUCSON, ARIZONA REGULAR SORT SAMPLE, SPRING 1988 

FOOD TYPE STORAGE ROW% OTiiER ROW% 

Number of Pickups 8 16.7 40 83.3 

NUMBER OF WASTED ARTIFACTS 

Alcoholic Beverages 0 0.0 0 0.0 

Other Beverages 0 0.0 3 100.0 

Animal Protein 16 29.1 39 70.9 

Vegetable Protein 0 0.0 6 100.0 

Fats 0 0.0 1 100.0 

Cereals 35 25.4 103 74.6 

Vegetables/Fruits 150 32.2 316 67.8 

Sweets 1 5.6 17 94.4 

WEIGHT OF WASTES (GRAMS) 

Alcoholic Beverages 0 0.0 0 0.0 

Other Beverages 0 0.0 524 100.0 

Animal Protein 2,105 26.5 5,832 73.5 

Vegetable Protein 0 0.0 1,154 100.0 

Fats 0 0.0 20 100.0 

Cereals 3,782 21.4 13,903 78.6 

Vegetables/Fruits 13,648 27.8 35,493 72.2 

Sweets 18 1.1 1,616 98.9 

Food Waste and Storage Maintenance 
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Previous work has suggested how use frequencies of certain artifacts in modem Tucson 

are related inversely to how frequently people discard them as wastes (Rathje 1977; Rathje 
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1978; Wilson 1985; Wilson et al. 1991). For both bread wastes and household maintenance 

product waste, researchers have demonstrated that households discard products more frequently 

as wastes when they are infrequently used. Thus, households waste low turnover rolls, buns, 

and muffins more frequently than high turnover, standard sized 16 and 24 ounce loaves of 

bread. They also waste low turnover household renovation products more frequently than high 

turnover cleaning tools (Wilson et al. 1991). These studies suggest that, regardless of the 

society, frequency of activity is a key variable in resource waste. To date, however, no studies 

have distinguished the mechanisms by which those wastes enter the secondary refuse deposit. 

The results of the analysis described below suggests that households often discard low-turnover 

products as part of a specialized storage-maintenance activity. Such maintenance of storage 

areas may be a valuable indicator of the importance of storage in a society. 

To better identify and explore storage maintenance events in Tucson, the following 

analysis examined those cases of food and beverage waste from the Spring 1988 Regular Sort. In 

all respects the compilation of data was the same as for the feasting analysis, above. As Garbage 

Project researchers do not record wasted tobacco, I only examine those cases exhibiting food and 

beverage waste. The results of this analysis are presented in Table 5. 

The first, most obvious, point is that there was no waste of alcoholic beverages (Table 

5). In fact, there is little waste of any type of beverage; only three containers were found with 

any wastes. One explanation for this is that liquid wastes are more likely to enter waste water 

instead of the secondary refuse waste stream. Another explanation is that the economic and 

symbolic values placed on beverages are higher than those placed on food. Thus, because 

beverages are more expensive to buy, households use them more efficiently. While this analysis 

does not explore these possibilities further, the use and discard characteristics of beverages are 

clearly different from those of food. For this reason I exclude all beverages from further analysis. 
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Of the other categories, fats and vegetable proteins are rarely wasted, while sweets tend 

to be wasted in a consistent fashion. For these three food categories there does not appear to be 

a distinctive waste discard pattern related to storage maintenance. The final three categories 

show the greatest evidence for storage maintenance. Animal proteins, cereals, and 

vegetables/fruits tend to be wasted in the highest quantities and in the same deposits. This 

suggests that these waste events tend not to represent frequent. regular maintenance of food 

preparation, storage, and consumption activity areas. It is not simply a matter of tossing out an 

old bit of steak or a half-eaten pear, but of cleaning out an entire refrigerator's or kitchen 

cupboard's contents. Eight pickups, in particular, contain good evidence for SMs. These eight 

pickups represent 51 percent of the food waste artifacts, and 42 percent of the wasted food. 

These eight pickups, however, represent only 17 percent of the 48 pickups exhibiting any food 

wastes (Table 5). 

The conventional wisdom of most archaeological analyses is to lump together data 

rather than explore the potential of its structure. This occurs even in those cases where 

archaeologists distinguish secondary refuse as a separate analytical context. Storage 

maintenance has a major effect on reconstructions of human nutrition by affecting the 

frequencies of artifacts associated with subsistence categories. The eight SM cases represent 

only 15.1 percent of the cases analyzed in the Spring of 1988 in Tucson (53 pickups). In those 

deposits, however, Garbage Project analysts found 237 of the fruit and vegetable artifacts (nearly 

47 percent). Of these, 150 (29.6 percent) were wastes associated with food, not just food 

residue. These eight deposits contributed 23.1 percent of the artifacts related to cereals (62 

items) while waste-related cereal artifacts represented 13.1 percent of the total cereal artifacts. 

Given the principle of resource waste, discussed above, it is probably not a coincidence 

that one of the tracts with the clearest evidence for feasting is also associated with a SM. Feasts, 
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because they are rare events, are more likely to generate wastes compared to evecyday food 

consumption activities. This case, then, is probably another indicator of feasting behavior and is 

less likely to represent storage maintenance. The impact of this one pickup on the rest of the 

distribution of pickups is quite astounding. This one case alone contributes 28 percent of the 

alcoholic beverage artifacts, 6 percent of the other beverage artifacts, 6 percent of the cereal 

artifacts, and 7 percent of the vegetable and fruit artifacts, yet is only 1 deposit of 53. 

A final note of interest is that of these eight cases, all but one are from tract 24. As with 

feasting, it is clear that this tract's refuse provides evidence of food use that is quite unlike the 

food use in the other study tracts. It is quite possible that the high frequency of SMs in this 

tract represent an ethnic-based use of food that distinguishes Mexican-American refuse from the 

refuse generated by Anglos. 

This relatively small sample probably missed some of the true outlier events such as 

those wastes generated from wedding receptions (and other infrequent social events, see above) 

and very large maintenance events, such as the cleanup that accompanies a household move. It 

should be clear from these examples, however, that LQs associated with feasting and SMs 

associated with food storage produce a small number of extremely rich deposits of information 

on human nutrition, food use, and storage behavior. These deposits contribute an inordinate 

amount of material to the archaeological record in Tucson. With analysis of small depositional 

units, such as the refuse pickup, this anomalous behavior becomes an asset to better identify and 

analyze rare events. 

Household Maintenance and Household Investment 

Certain variables greatly affect how much energy and how many resources people devote 

to the maintenance of housing structures, furniture, storage areas, appliances, and other major 
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durable items. This example suggests that knowledge of these types of activities lends insight 

into our reconstructions of household mobility, wealth, and investment strategies. 

Sullivan (1989: 1 ()8.11 0) suggests that variation in distributions of fill sherds in different 

types of Anasazi masonry pueblo structures reflect different requirements for structure 

maintenance. He suggests that the Anasazi used sherds as chinking to repair holes in walls and 

leaks in roofs. Besides chinking sherds in the fill levels of structures, other archaeological 

evidence for structure maintenance include elements of the structures-bricks, daub, nails, or 

construction wood. In addition to structural (or technological) variability, important variables 

that impact the frequency and expedience of repairs to a structure are household mobility and 

household wealth. 

Household Mobility affects household maintenance/investment strategies. For example, 

the Anasazi often inhabited their pueblos for only a short period of time. Betatakin, a large 

Kayenta Branch Anasazi site, was probably inhabited for less than 40 years, from AD 1267 to 

about AD 1300 (Dean 1969:82) while Sullivan's site, discussed above, was occupied for only 15 

years, between AD 1049 and AD 1064. Whether the abandonment be catastrophic (due to fire, 

for example) or more gradual (through the degradation of agricultural soils--see Cordell 

1984:314), such short-term occupation suggests short-term investment in housing structures. At 

sites where individual dwelling structures, let alone a community, might be occupied for 

hundreds of years the investment reflected in household maintenance (and in the cost of the 

structure--see McGuire and Schiffer 1983:282) might be expected to be considerably higher. 

Wealth can also affect the frequency and types of maintenance activities undertaken by 

the household. At some level, and depending on the nature of the social and technological 

environment of the culture under study, wealth will permit the household to employ 

"maintenance specialists," painters, contractors, plumbers, which will additionally affect the 
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materials that people toss in the household's trash. At very low levels of wealth, a household 

might invest more heavily in expedient repairs to houses and furnishings, choosing to put off 

major repairs indefinitely. Thus, increasing attention to short-term investment strategies, such 

as subsistence, will correspond to fewer activities associated with long-term investment, such as 

household renovation (see Bossen 1981). 

This example seeks to show how household maintenance products in Phoenix, Arizona 

refuse also conform to the tripartite discard model. The distinction between these three types of 

refuse can improve our understanding of household investment strategies and their links to 

wealth, mobility, and other socioeconomic variability. 

I list the results of the analysis of Phoenix household maintenance products in Tables 6 

and 7 and Figure 8. As shown in the Figure the distribution of artifacts related to household 

maintenance is notably right skewed. I considered those cases containing 5 or more household 

maintenance artifacts as either SM or LQ. I identified one outlier consisting of 60 air freshener 

artifacts. As this case is difficult to interpret alone, I exclude it from further analyses. Of the 

remaining pickups, those having 5 or more maintenance artifacts numbered 20 (5.2 percent) and 

contained 16.9 percent of the artifacts (122) and 37.9 percent of the wastes (10.4 Kg). Thus, a 

few deposits contributed an inordinate number of artifacts to the Phoenix household refuse. 

Storage of Household Maintenance Products 

I identify eight pickups as likely storage maintenance events. These pickups contained 

large numbers of artifacts related to commodity waste. I identify three of the pickups containing 

7 maintenance artifacts as SMs. These had 6, 6, and 4 of 7 artifacts related to wastes, 

respectively. The first case was predominantly paint waste, the second case was mixed laundry, 

air freshener, and paint waste, and the last case was other maintenance wastes. I identify two of 

the pickups containing 6 maintenance artifacts as SMs. These had 6 and 5 of 6 artifacts related 



TABLE6 
CHARACTERISTICS OF HOUSEHOLD MAINTENANCE PRODUCTS 
BY DISCARD TYPE: PHOENIX, ARIZONA SAMPLE, SPRING 1988 

PRIMARY DATA 

NUMBER OF ARTIFACTS AND WEIGHT OF WASTES (IN GRAMS) 
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1YPE 

I AUEVENTS II·LARGE QUANTI'IY II~=ANCE I 

I NO., WASTE II NO., WASTE II No.I WASTE I 
Bowl Cleaner 9 515 2 0 1 0 

Drain Opener 7 0 0 0 0 0 

Laundry Soap 248 1,189 12 0 12 734 

Dish Soap 86 253 3 0 1 0 

Cleaner 113 544 18 0 0 0 

Polish 28 337 1 120 1 22 

Floor Cleaner 7 0 2 0 0 0 

Air Freshener 24 433 0 0 3 43 

Other Household 26 444 9 252 1 0 

Paint 102 19,403 17 0 20 6,971 

Thinner 2 33 1 0 0 0 

Stain 9 1,294 1 0 4 1,216 

Adhesive 24 801 1 82 0 0 

Other Renovation 38 2,177 7 141 5 820 

TOTAL 723 27,423 74 595 48 9,806 

to wastes, respectively. The first was predominantly laundry detergent and polish wastes, while 

the second was mixed laundry and paint wastes. The remaining identified SMs were 

predominantly paint and comprised 5 of 5 artifacts as waste, 4 of 5, and 3 of 5, respectively. 



FIGURES 
DIS'IRIBUTION OF HOUSEHOLD MAINTENANCE ARTIFACfS 
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TABLE 7 
PERCENTAGES OF HOUSEHOlD MAINTENANCE PRODUCTS 

PHOENIX, ARIZONA SAMPLE, SPRING 1988 

I ALLEVENTS II LARGE QUANTITY i~=...CE 
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I 
TYPE 

NO. WASTE NO. WASTE 
I No.I WASTE I 

Bowl Cleaner 1.2 1.9 2.7 0.0 2.1 0.0 

Drain Opener 1.0 0.0 0.0 0.0 0.0 0.0 

Launchy Soap 34.3 4.3 16.2 0.0 2.5 7.5 

Dish Soap 11.9 0.9 4.1 0.0 2.1 0.0 

Cleaner 15.6 0.2 24.3 0.0 0.0 0.0 

Polish 3.9 1.2 1.4 20.2 2.1 0.2 

Floor Cleaner 0.1 0.0 2.7 0.0 0.0 0.0 

Air Freshener 3.3 1.6 0.0 0.0 6.3 0.4 

Other Household 03.6 1.6 12.2 42.4 2.1 0.0 

Paint 14.1 70.8 2.3 0.0 41.7 71.1 

Thinner 0.3 0.1 1.4 0.0 0.0 0.0 

Stain 1.2 4.7 1.4 0.0 8.3 12.4 

Adhesive 3.3 2.9 1.4 13.8 0.0 0.0 

Other Renovation 5.3 7.9 9.5 23.7 10.4 8.4 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 

The majority of these pickups contained at least one artifact related to paint wastes, 

suggesting that paint products are probably more susceptible to discard through maintenance of 

the storage area. This further supports the hypothesis that people waste low frequency use 

artifacts in higher numbers and weights than more frequently used items (see Wilson et al. 

1991). As people use artifacts related to renovation more infrequently than those related to 
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cleaning, they are likely to be stored for longer periods of time. Thus, at times of storage area 

maintenance these products are the very least likely to be perceived as reusable and, for that 

reason, are the very first to be discarded. SMs are also high for other renovation artifacts (such 

as caulking and sealants) perhaps for the same reasons. SMs contain significantly fewer artifacts 

related to laundry soap and dish detergents than those deposits containing less than five artifacts 

(identified as SQs). As households use these products less frequently, they are likely less 

susceptible to being wasted given the same principles (see Tables 6 and 7). 

Maintenance Tasks and Large Quantity Discards 

I identify those pickups that contained 5 or more artifacts related to household 

maintenance and that had very few artifacts associated with wastes as LQs. These numbered 12 

of the 391 pickups that contained one or more household maintenance artifact (3.1 percent). 

These pickups contained 10.2 percent of the artifacts associated with household maintenance 

(74 artifacts) but only 2.2 percent of the wastes (595 grams). The identified LQs contained 

more cleaners, paint, other household items (such as oven cleaner), and other renovation items 

than for the SQs, and contained fewer numbers of artifacts related to laundry and dish soap. 

This suggests that the identified LQs are associated with activities that occur infrequently, 

involve a large amount of materials, and perhaps involve a greater amount of labor. Such 

activities likely represent a greater level of investment in the housing unit and furnishings. 

Thus, households that generate large numbers of LQs related to household maintenance are 

probably investing a great deal more in their durable property than households that generate 

only SQs and SMs (Tables 6 and 7). 

Examination of the household maintenance characteristics for individual census tracts is 

also interesting (Table 8). The tract exhibiting the lowest income (tract 1153, $7,883 median 

income in 1979) and the highest average household size (3.5 persons), shows little evidence of 
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household investment based on LQs (1 event) or planned household investment based on SMs (0 

events). Lower income households from two census tracts (tract 1086, $11,231 median income; 

and tract 1090, $14,312) with smaller household sizes (2 persons), appear to invest a lot more 

in household renovation and yield little wastes associated with their activity. Moderate income 

households from two tracts (tract 1033.02, $18,566; and tract 1162, $20,500) show mixed 

results--one tract is high in LQ and low in SM and the converse for the other. As both these 

tracts have similar household sizes (3) and are of mixed ethnicity, it is unclear why the 

variability exists. Finally, the highest income tract 1036.02, $31,188) has no evidence for 

maintenance activities but the second highest level of SMs. 

Thus, those households in census tracts with the lowest incomes invest little in their 

housing units, while those of lower and moderate income, plan and perform major maintenance 

investments. The very wealthy households appear to plan for major maintenance tasks, but 

rarely cany them out, or perhaps leave the most labor intensive and skilled work to 

professionals. Thus, there appears to be some relationship between access to resources and the 

strategies carried out by a household to maintain their most costly and important possessions. 

examine these relationships further with data from Phoenix, Tucson, Marin County, and New 

Orleans in the next Chapter. 

Discussion 

Reconstructions of household resource use can be improved through a better 

identification of the variability associated with discard events. Refuse studies that do not 

attempt to isolate these events may be able to address materials use in toto, but will not be able 

to address either differential rates or modes of use. For example, while it is possible that food 

usage in a household may be reconstructed from the total amounts of food materials discarded, 

modes of use (including procurement and waste characteristics) may not be discernible without 



TABLES 
CHARACTERISTICS OF HOUSEHOLD MAINTENANCE PRODUCfS 

BY CENSUS TRAer AND DISCARD TYPE 
PHOENIX, ARIZONA SAMPLE, SPRING 1988 

TRACI'NO. 1036.02 1162.03 1033.02 1090 1086 

PRIMARY DATA: SI'ORAGE MAINTENANCE DISCARD EVENTS 

PICKUPS 2 3 1 0 2 

ARTIFACI'S 12 19 6 0 11 

WASTE (g) 2,021 6,633 617 0 535 

PRIMARY DATA: LARGE QUANTITY DISCARD EVENTS 

PICKUPS 0 v 3 3 5 

ARTIFACI'S 0 0 23 17 29 

WASTE (g) 0 0 223 0 372 

PRIMARY DATA: SMAll QUANTITY DISCARD EVENTS 

PICKUPS 48 72 58 59 64 

ARTIFACI'S 75 123 ISS 98 100 

WASTE (g) 1,508 2,720 1,404 5,658 2,981 

PERCENT: STORAGE MAINTENANCE DISCARD EVENTS 

PICKUPS 1.63 2.11 0.66 0.00 1.34 

ARTIFACI'S 9.76 13.38 3.97 0.00 7.38 

WASTE (g) 1,643 4,671 409 0 359 

PERCENT: LARGE QUANTITY DISCARD EVENTS 

PICKUPS 0.00 0.00 1.99 1.99 3.36 

ARTIFACI'S 0.00 0.00 15.23 11.26 19.46 

WASTE (g) 0 0 148 38 103 

PERCENT: SMAll QUANTITY DISCARD EVENTS 

PICKUPS 39.02 50.07 38.41 39.07 42.95 

ARTIFACI'S 60.98 86.62 102.65 64.90 67.11 

WASTE (g) 1,226 1,915 930 3,747 2,001 
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an examination of the variability associated with discard events. 

As an example, occasionally occurring "feasts" that use proportionally greater amounts of 

food products and yield greater amounts of wastes at one point in time, will have the effect of 

skewing reconstructions of food use. Archaeological reconstructions that mix the evidence for 

these events with other subsistence evidence will not be able to separate "usual" dietary intake of 

the household from more unusual dietary behavior. Among other things, this may result in the 

separation of groups that largely have the same dietary patterns, but slightly different modes of 

use. 

Attention to the ways in which households use their resources will greatly improve our 

ability to reconstruct socioeconomic and demographic characteristics from archaeological data. 

For example, efficiency of use informs on both strategies of use and the replacement value of 

materials and tools, both elements that are related to wealth and access. For example, foods 

that are often left to spoil after procurement are indicative of a lower level of planning and 

perhaps a lower replacement value than foods that are always used quite carefully with little 

wastage. In addition, frameworks of learning and transmission, important signifiers of socially 

distinctive groups, are also likely related to these elements. 

CONCLUSIONS 

While it is not likely that every household activity that produces residues will strictly 

conform to the patterns identified in this chapter, I argue that many will regardless of the society 

under study. I stress, however, that only on materials used in high frequencies or in deposits 

encompassing a long period of time will the model presented here be likely to help explain the 

distributions of variables in secondary refuse aggregates. As the frequency of use of a product 

decreases so does the possibility of reconstruction of the intricacies of behavior associated with 

that material. 
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In conclusion, for a wide variety of archaeologically measurable variables, including 

weights, volumes, and counts, identification of the presence and relative importance of behaviors 

related to (1) use frequency and (2) storage area maintenance may be made. Those refuse 

deposits exhibiting higher skewness values for variables may represent a mix of residues from 

either (1) lower frequency, high-use events-such as renovation tasks or storage maintenance 

events--and (2) common everyday activities. 

Comparison of deposit characteristics provides a relative measure of behavior associated 

with event frequency, resource use, and resource waste. Such comparisons may be used to 

reconstruct resource use strategies that can be used to study which constraints may have been 

present on storage space (based on maintenance behavior residues) and the scheduling, timing, 

and regularity of tasks in households. I argue that reconstruction of these behaviors provides a 

strong analytical tool with which quantitative measures of ethnicity, wealth, and demographic 

characteristics may be derived. The next chapters elaborate on these analyses examining 

household investment strategies in the United States and household food and beverage use in 

Tucson, Arizona. 



134 

CHAPTER SIX 

HOUSEHOLD MAINTENANCE AND STRATEGIES OF INVESTMENT 

Archaeological measures and analysis of household investment strategies, as discussed in 

the previous chapter, aid in studies of more complex aspects of human societies, such as social 

inequality and residential stability. In the previous chapter I also discussed methods to address 

these complex elements using archaeological materials. This chapter expands on these 

discussions focussing additional attention on household maintenance activities. Data collected 

from three additional U.S. study communities are analyzed. 

The results support the contentions that socioeconomic and demographic variability are 

associated with discard variability and that the household developmental cycle, wealth, and 

ethnicity appear to impact most highly on the discard of maintenance items (Chapter Five). 

Two explanations for the observed distributions of maintenance artifacts are (1) the development 

of status through overt displays of wealth and (2) the development of greater economic security 

through increasing the value of one of the household's major possible investments (the 

dwelling). Strategies to increase economic security and status through increased maintenance 

activity are most prevalent for a single stage of the household developmental cycle: early-stage 

households with young children. 

:METHODS 

The data for the analyses were collected in four study communities examined as part of 

the Garbage Project's household hazardous wastes study: Tucson, Arizona; Phoenix, Arizona; 

Marin County, California; and New Orleans, Louisiana (see Tables 9 and 10). Tucson, Arizona is 

a sprawling metropolitan community of 125,000 households located in the Sonoran desert of 

southeastern Arizona. Tucson can be characterized by moderate household incomes and a large 

(ca. 20 percent) Hispanic population. The study area for Tucson includes the city of Tucson and 



TABLE9 
SELECTED CHARACTERISTICS OF STUDY CENSUS TRACTS 
FOR HOUSEHOLD MAINTENANCE PRODUCT ANALYSES 

AND INCLUDING REGULAR SORT STUDY TRACTS FOR TUCSON, ARJZONA 

MEDIAN MEAN 
CENSUS TRACT INCOME($) HH SIZE ETiiNICI1Y N 

TUCSON 

2 13,307 2.6 MIXED R.S. 

3 7,768 2.4 MIXED R.S. 

4 8,432 2.0 MIXED R.S. 

6 13,304 2.1 ANGLO 201 

10 4,842 3.3 MIXED 277 

11 11,375 3.4 MEX.-AMERICAN R.S. 

14 9,603 L:.3 MIXED 186 

18 10,941 1.9 ANGLO 296 

19 20,136 2.1 ANGLO 427 

20 14,618 2.8 MIXED R.S. 

21 10,970 3.4 MIXED R.S. 

23 7,265 3.3 MEX.-AMERICAN R.S. 

24 10,724 3.2 MEX.-AMERICAN 185 

28 11,331 2.1 ANGLO R.S. 

38 12,438 3.6 MEX.-AMERICAN R.S. 

40.14 16,537 2.3 ANGLO 98 

40.15 17,892 2.7 ANGLO R.S. 

'IIOT.I::$: HASE ON u.s. R I~FA Ul' Hili 19~~ ll9/9 :1o:NS1 

R.S. = REGULAR SORT ANALYSIS (NOT SAMPLED FOR HHW). 

the city of South Tucson; Garbage Project researchers collected the samples reported here 
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between 1985 and 1987 (see Wilson 1985; Rathje et al. 1986). Phoenix, Arizona is similar in 

many respects to Tucson (especially for income and Hispanic population) but is substantially 
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larger (340,000 households). As mentioned above, the Garbage Project sampled the city of 

Phoenix in the Spring of 1988 (Rathje et al. 1989a). Marin County, California is essentially a 

"bedroom community" of San Francisco lying north of the city across the Golden Gate Bridge. 

Researchers sampled the affluent Marin County, which consists of 88,700 households, in the 

summer of 1986 (Rathje et al. 1987 a,b). New Orleans, Louisiana is a densely occupied 

wetlands city of 206,000 households with a large Black population. The study area was Orleans 

Parish and did not include East New Orleans. The Garbage Project collected and analyzed 

samples in the Fall of 1986 (Rathje et al. 1987b). 

Socioeconomic Data 

Tables 9, 10, and 12 list the socioeconomic and demographic characteristics of the study 

census tracts. For convenience, I list Tucson Regular Sort study tracts as well (see Chapter 7). 

As shown, ranges for the socioeconomic variables are large, indicative of the diversity associated 

with the study populations. The sample sizes (in refuse pickups) for each census tract examined 

for the household hazardous wastes study are also included in the table. I examined the 

following socioeconomic and demographic variables derived from data reported by the U.S. 

Bureau of the Census (1983). 1. Wealth Variables. Wealth categories were median income of 

households in the census tract (MEDINC) (see Table 12) and percent owner occupied houses i.-1 

the census tract (PER OWN). I use median income because mean income within any one census 

tract tends to be skewed towards higher incomes. The median therefore represents a truer 

measure of the central tendency of average household incomes in any one census tract. 

2. Demographic Variables. I derived demographic variables from the reported number of 

persons in an age category for a census tract divided by the number of households in that census 

tract. This was then multiplied by 100. This formulated a number of persons per 100 

households statistic. The multiplication procedure created a value that more intuitively matched 
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TABLE 10 

SELECTED CHARACTERISTICS OF STIJDY CENSUS TRACTS 
FOR HOUSEHOLD MAINTENANCE PRODUCT ANALYSES FOR THREE CITIES 

CENSUS TRACT MEDIAN INCOME MEANHH 
($) SIZE ETiiNICI'IY N 

MARIN COUNfY 

1090 21,092 2.2 ANGLO 80 

1101 22,765 2.4 ANGLO 101 

1102 39,069 3.0 ANGLO 119 

1110 14,714 1.9 ANGLO 162 

1121 19,140 2.2 ANGLO 53 

1122 15,353 2.0 ANGLO 82 

1192 23,819 1.9 ANGLO 88 

1200 24,441 2.2 ANGLO 221 

NEW ORLEANS 

14.01 10,247 3.1 BLACK 89 

17.01 20,445 3.4 BLACK 304 

38 12,291 1.4 ANGLO 164 

99 12,317 1.8 ANGLO 137 

128 14,468 2.2 ANGLO 123 

133.01 36,306 2.6 ANGLO 244 

PHOENIX 

1033.02 18,566 3.3 ANGLO 151 

1036.02 31,188 3.0 ANGLO 123 

1086 11,231 2.1 ANGLO 149 

1090 14,312 2.3 ANGLO 149 

1153 7,883 3.5 MIXED 124 

1162.03 20,500 2.8 MIXED 142 
\In ·f"s: U.S. (1983).R.S. RF A .SORT L"'V 'l:'UtUfriWJ. 
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the refuse sampling scale examined. The procedure matches aggregated refuse data (often 

comprising approximately 100 or more pickups) with aggregated census data. The age 

categories were age less than 5 (ALT5), age 5 to 9 (A5_9), age 10 to 14 (A10_14), age 15 to 19 

(A15_19), age 20 to 24 (A20_24), age 25 to 34 (A25_34), age 35 to 44 (A35_44), age 45 to 54 

(A45_54), age 55 to 64 (A55_64), age 65 to 74 (A65_74), and age greater than or equal to 75 

(AGE75). In some cases (see below), these categories were further aggregated. 

3. Ethnicity Variables. I examined three ethnicity variables: the percent Anglo (White, 

not Hispanic) persons in the census tract (PERANG), the percent Black persons in the census 

tract (PERBLK), and the percent Spanish Origin persons (Hispanic) in the census tract 

(PERSPAN). In addition, if a census tract was greater than or equal to 90 percent of a single 

ethnicity, then I classified it as that ethnicity. If no single ethnic class was dominant in a census 

tract then I considered it a mixed ethnicity tract. 

Refuse Data 

I segregated the refuse data for the analyses into three types using the format specified 

in Chapter 5. The total number of discard events and the artifacts associated with household 

maintenance products were separated into small quantity events and artifacts, large quantity 

events and artifacts, and storage maintenance events and artifacts. These were summed for each 

census tract. 

For certain analyses I deemed it desirable to control for the variable sample sizes 

associated with each census tract. This proved somewhat problematic, in that refuse pickups 

collected in Tucson, Phoenix, and New Orleans were from bi-weekly collections while those in 

Marin County were from weekly collections. As evecy household does not put out a refuse 

pickup every pickup day, I used an estimate of the number of households represented by each 

census tract's samples. This was based on previous work done by the Garbage Project (Rathje et 
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al. 1987b). For Marin County, this resulted in an increase of7.2 percent from the number of 

samples examined to the number of households "observed," while for the other study 

communities the increase was 20.3 percent. 

Behavior/Refuse Research Steps 

Data analysis consisted of four research steps. Step One was an examination of the 

variability associated with maintenance events and artifacts to discern if socioeconomic and 

demographic variables affected the intuitive relationship between sample size and refuse 

quantities. I conducted Step Two to see what behavioral variables were most strongly correlated 

with what refuse variables using simple bivariate correlation analysis. Step Three was a further 

examination of those variables identified in Step Two as strongly correlated with refuse variables 

using multiple regression and correlation analysis. I used this procedure to examine sets of 

behavioral variables to see if, together, a stronger pattern was evident from the set of refuse 

variables than for any single variable alone. Step Four was an analysis of data associated with 

large quantity events and artifacts. 

RESULTS 

r briefly discuss the rationale and specify the results for each of the research steps below. 

Step One: Household Maintenance Variabilitv and Sample Size 

In this step, I compared the number of weekly household pickups with the number of 

small quantity discard events and artifacts, large quantity artifacts, and storage maintenance 

artifacts. The question posed was twofold: (1) to what extent does variability associated with 

socioeconomic/demographic characteristics scatter intuitive relationships between sample size 

and number of artifacts discovered? and (2) what sample size is necessary to discern rare LQs 

and SMs? 
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I assumed that when a researcher increases the number of refuse collection units (in this 

case refuse pickups for a specific census tract), then the number of artifacts found will increase 

in a systematic manner. The extent to which socioeconomic, demographic, and other elements 

TABLE 11 
RELATIONSHIPS BETWEEN SAMPLE SIZE AND REFUSE TYPES 

REFUSE TYPE PEARSON'Sr 

Number of Total Events 0.87265 

Number of Total Artifacts 0.79712 

Number of Small Quantity Discard Events 0.86794 

Number of Artifacts in Small Quantity Discard Events 0.82112 

Number of Large Quantity Discard Events 0.24716 

Number of Artifacts in Large Quantity Discard Events 0.12275 

Number of Storage Maintenance Events 0.30419 

Number of Artifacts in Storage Maintenance Events 0.34911 

~UTe: Double uncterlme: s1gmncant at alpha - .01. 

alter these intuitive patterns is identifiable as a dispersion of points away from a smooth 

regression line. 

Table 11 and Figures 9 and 10 identify the relationships between small quantity discard 

events and artifacts, and the sample size for each census tract. As shown, there appears to be a 

systematic relationship. The same relationship appears to hold for total artifacts and events, as 

well (see Table 11). The relationships, however, while strong, are not as "tight" as might be 

expected if other factors were not affecting the patterning. Only about three-fourths of the 

observed variance in the refuse data is accounted for by sample size. As shown in Figure 9, for 

small quantity discard events, the census tracts appear to diverge into two groups, a group of 
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larger numbers of SQs per pickup and a group of smaller numbers of SQs per pickup. 

Interestingly, these two groups are not split on community lines (except perhaps for Marin 

County--in the lower group). This finding suggests that regional conditions are probably not the 

major cause of the scatter. 

For artifacts, the SQ pattern is about the same, except that Marin County tracts appear 

to have slightly more artifacts per event than the other census tracts (points are slightly 

elevated on the Y-axis with respect to the other categories-see Figure 10). 

When LQ and SQ are examined, neat relationships between sample units and artifacts 

break down (Table 11, Figure 11 and 12). The points are scattered and no patterning is evident. 
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The only real patterning is for the thresholds at which LQs and SMs are most likely to appear. 

Beyond the 100 pickup threshold, it is highly likely that at least one LQ will be encountered 

(about 150 for SMs). Even in some of the census tracts with the lowest sample sizes, however, 

there are considerable LQs and SMs. There also appears to be no patterning with respect to 

individual communities, suggesting that regional patterns are not as important as other factors 

(including socioeconomic/demographic) for the explanation of refuse variability. 

In sum, I see variability in the refuse data, beyond the simple accumulation of samples, 

as quite high for LQ and SM, and notable for SQ. It is reasonable, therefore, to examine 

socioeconomic and demographic elements as possible explanations for this variability. 
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Step Two: Bivariate Relationships 

Step Two explored socioeconomic and demographic sources of the variability in the 

discard of household maintenance products identified in Step One. I examined simple. bivariate 

relationships between refuse variables and behavioral variables. Both correlation analysis 

(Pearson's r) and graphical inspection using scatter plots were used to identify relationships. 

Tables 12 and 13 list the simple descriptive statistics for the analyzed variables. I 

included a total of 27 census tracts in the analysis. As shown there is considerable dispersion 

associated with all the variables. In the average study census tract, the householders own about 
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half of the dwellings present. The largest number of people in the average census tra~t are aged 

25 to 34, and a majority of the tracts are Anglo in ethnic composition. The average census tract 

discards about 120 artifacts related to household maintenance every week (for 100 households) 

in approximately 60 separate events. Of these events, 2 are LQ and 1 is SM, contributing 

together about 18 artifacts (about 15 percent of the total discarded artifacts). 

Results of the correlation analyses are listed in Tables 14 and 15 and Figures 13 through 

16. For total and small quantity refuse, the results parallel one another, so they are reported 

together. The most significa.'lt variables identified are demographic and ethnic in character. 

There are strong relationships between census tracts with a large number of children per 
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TABLE 12 145 
DESCRIPTIVE STATISTICS FOR HOUSEHOLD MAINTENANCE ANALYSIS 

SOCIOECONOMIC AND DEMOGRAPHIC VARIABLES 

i ~I STANDARD I 
DEVIATION. 

WEALTI:I VARIABLES 

Median Income (1979 dollars) 17,638 8,235 

Percent Owned Households 51.5 23.2 

DEMOGRAPHIC VARIABLES (number of persons per 100 households) 

Age less than 5 15.0 10.3 

Age 5 to 9 14.9 10.3 

Age 10 to 14 13.9 10.9 

Age 15 to 19 21.4 10.5 

Age 20 to 24 27.3 12.2 

Age 25 to 34 44.3 12.9 

Age 35 to 44 27.4 10.4 

Age 45 to 54 25.7 12.4 

Age 55 to 64 25.7 10.8 

Age 65 to 74 18.9 7.4 

Age 75 and up 13.6 8.0 

ETHNICIIT VARIABLES 

Percent Anglo 72.2 31.9 

Percent Spanish Origin 12.9 20.6 

Percent Black 11.9 26.0 
~ote: n - 27 census tracts rrom 4 stuay commuruoes. 

household and household maintenance artifacts. Relationships are largely consistent up to and 

including the age 15 to 19 category with surprisingly high r values (see Tables 14 and 15, 

Figures 13 and 15). The direction of these relationships is always positive, suggesting that with 



TABLE 13 146 
DESCRIPTIVE STATISTICS FOR HOUSEHOLD MAINTENANCE ANALYSIS 

REFUSE VARIABLES 

STANDARD 
REFUSE V ARIABI.ffiS MEAN DEVIATION 

Total number of maintenance events 64.6 16.5 

Total number of maintenance artifacts 120.7 38.1 

Number of small quantity discard events 61.8 16.1 

Number of artifacts in small quantity events 101.6 31.2 

Number of large quantity discard events 2.0 1.6 

Number of artifacts in large quantity events 13.9 12.2 

Number of storage maintenance events 0.8 0.9 

Number of artifacts in storage maintenance events 5.1 6.2 

"ote: n - "LJ census tracts !rom 4 stuCl' commurunes. y 

increasing numbers of children in a household, greater numbers of household maintenance 

events and artifacts are discarded (both overall and in small quantity form). 

Ethnic variables are also strongly associated with the discard of total and small quantity 

maintenance products, especially for percent Anglos and Blacks. While the former variable is 

uniformly distributed, percent Black (and percent Spanish Origin [Hispanic]) are more bimodal 

(with only a few tracts having large numbers of a single ethnicity). For this reason, significant 

correlation coefficients between percent Black and Hispanic and material variables are more 

indicative of general trends, rather than strong linear relationships. 

With increasing percentages of Anglos in a census tract there appears to be a decrease in 

the number of total and small quantity events and artifacts (Table 14 and 15, Figures 14 and 

16). Conversely, with increasing percentages of Blacks there are greater numbers of both events 

and artifacts for SQ and total refuse. 
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For large quantity refuse I could identify no significant relationships (Tables 14 and 15). 

This is not surprising considering that the patterns discerned for Phoenix (in the previous 

chapter) were non-linear in form. I conducted additional graphical analysis to identify patterns 

associated with LQs (see below). 

For storage maintenance events and artifacts, I identify two demographic variables as 

important (Tables 14 and 15). I see the age set between 35 and 44 as positively related--

increases in the number of people in this age category result in increased discards of SM. The 

age set greater than 75 years is negatively correlated with storage maintenance variables such 

that increasing numbers of people in this category result in lower numbers of events and 

artifacts related to SM. In fact, the graph of storage maintenance artifacts suggests a more 
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logarithmic relationship (Figure 17). The correlation coefficient using the logarithmic 

transformation yields an ? value of -0.5696, slightly better than using the untransformed values. 

Step Three: Multivariate Relationships 

In this step, I employed multiple regression and correlation analyses to compare a set of 

socioeconomic variables with waste variables (from Step Two). The goal of this research step 

was to determine if multiple variables acting together could explain significant amounts of the 

observed refuse variability. For total and small quantity events and artifacts, one demographic 

and one ethnic variable were, together, entered into the analysis. Because both of the lowest 

age categories were significantly and strongly correlated with the discard of household 
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maintenance items, I combined these two categories. This variable represents all children less 

than 10 years of age per 100 households (ALTlO). In addition to ALTlO, I analyzed percent 

Anglo. Because the other ethnicity variables are skewed (many tracts with no occurrence of 

Blacks or Hispanics--see above), I excluded these from further analysis. 

One caution on the results is necessary-. The two independent variables; percent Anglo 

and "age less than 10," are weakly correlated (-),such that census tracts with abundant children 

also tend to be high in Black or Hispanic persons. For this reason, results must be interpreted 

with some caution. 

All of the resulting correlation analyses were highly significant, explaining moderate 

amounts of the observed variability (Table 16). Interestingly, only one variable was a major 
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contributor to each equation generated in the regression. The Anglo variable appears to explain 

the number of events, while the ALTlO variable explains the number of artifacts. This suggests 

that ethnicity may control the timing of events in the households under study, while the 

presence of children affects the quantities used. More research is clearly necessary, however, to 

substantiate this finding. 

While the increase in strength of correlation between total events and small quantity 

events is slight (adjusted rz = .38 to .39), the increase is quite profound for total artifacts and 

small quantity artifacts (adjusted r2 = .29 to .43). This reinforces my point that discrimination 

between small quantity events and the other types of refuse aids in the archaeologist's 

identification of patterning associated with socioeconomic and demographic variables. 



TABLE 14 151 
CORRELATION MATRIX OF SOCIOECONOMIC/DEMOGRAPHIC VARIABLES 
WITH REFUSE VARIABLES FOR NUMBER OF ARTIFACTS IN EVENT 1YPES 

VARIABLE TOTAL SMALL LARGE SI'ORAGE 
ARTIFACI'S QUANTilY QUAN1TIY MAINTENANCE 

Median Income -0.0192 -0.0851 -0.0184 0.2718 

Percent Owned 
Households 0.1650 0.1602 -0.0697 0.3434 

Age less than 5 ~ ~ -0.0226 0.1430 

Age 5 to 9 ~ ~ -0.0203 0.2213 

~e 10 to 14 0.4840 ~ 0.0905 0.2558 

Age 15 to 19 ~ ~ -0.0837 0.1686 

Age20 to 24 0.2489 0.3100 0.0791 -0.1862 

Age 25 to 34 0.3431 0.2994 0.2255 0.1551 

Age 35 to 44 0.3246 0.2901 0.0189 ~ 

Age 45 to 54 0.2192 0.2457 -0.0760 0.2593 

Age 55 to 64 0.0316 0.0862 -0.1705 0.0967 

Age 65 to 74 -0.2294 -0.1444 -0.2325 -0.2220 

Age 75 and up -0.2874 -0.2479 -0.0140 ~ 

Percent Anglo -0.3944 ~ 0.0506 -0.0119 

Percent Mex. Am. -0.0172 0.1406 -0.3320 -0.1557 

Percent Black ~ ~ 0.1727 0.1423 

Notes: :smg e unaertme: ~~~111cant at alplla - .os 
Double underhne: SlgilJficant at alpha = .01 

Step Four: Large Quantity Discards and Human Behavior 

In Chapter Five, I reported that relationships with large quantity events from the 

Phoenix analysis (Chapter 5) are non-linear in nature. Middle income households in Phoenix 

tended to discard more LQs than either lower and upper income households, but the relationship 

was not a smooth line. Because of this, an additional analysis step used graphical methods to 

explore behavior/refuse patterning for the four-city database. Controlling ethnicity and young 

children in households, I compared median income with the weekly number of large quantity 



TABLE 15 152 
CORRELATION MATRIX OF SOCIOECONOMIC/DEMOGRAPHIC VARIABLES 

WITH REFUSE VARIABLES FOR NUMBER OF DISCARD EVENTS 

I VARIABLE II TOTAL I Qu:l LARGE I QUANTI1Y STORAGE I 
MAINTENANCE 

Median Income -o.2217 -o.2390 -o.0334 0.2548 

Percent Owned 
Households 0.0231 0.0146 -o.0970 0.3232 

Age less than 5 ~ ~ 0.0665 0.1710 

Age 5 to 10 ~ ~ 0.0574 0.2395 

Age 10 to 14 0.3272 0.3054 0.1392 0.2800 

Age 15 to 19 ~ ~ 0.0341 0.1708 

Age 20 to 24 0.3545 0.3559 0.1718 -o.1601 

Age 25 to 34 0.1185 0.0950 0.1688 0.1645 

Age 35 to 44 0.0767 0.0481 0.0179 ~ 

Age 45 to 54 0.2221 0.2184 -o.0313 0.2175 

Age 55 to 64 0.1456 0.1621 -o.1616 0.0606 

Age 65 to 74 -o.0192 0.0244 -o.3094 -o.2226 

Age 75 and up -o.0809 -0.0434 -o.1346 -o.4464 

Percent Anglo ~ ~ -o.0586 0.0124 

Percent Mex. Am. 0.2088 0.2521 -0.2939 -0.1404 

Percent Black ~ ~ 0.2593 0.0952 

otes: smg e under_ me: ~~~lticant at alpha .05 
Double underhne: s1gn1ficant at alpha = .01 

artifacts per 100 households. Figures 18 and 19 specify the results. 

The Anglo pattern (Figure 18) parallels the findings from Phoenix. With increasing 

income there is a decrease in the number of LQ artifacts. This supports the hypothesis stated in 

Chapter Five that at a certain level of wealth, the household ceases to invest its own labor and 

materials in the household dwelling unit, perhaps employing maintenance specialists. Further, 

paralleling the results for SQs (above), census tracts with greater numbers of young children 

tend to discard greater numbers of LQs than those tracts with fewer young children. 
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There are two basic patterns for Blacks, Hispanics, and mixed ethnicity census tracts 

(Figure 19). The two Black census tracts discarded more LQs than either mixed or Hispanic 

census tracts. The Black pattern largely conforms to the Anglo pattern with wealthier census 

tracts discarding fewer LQs. The Hispanic tract and the mixed ethnicity tracts discarded very 

few artifacts associated with LQs. 

Summarv 

There are a number of relationships between the discard of household maintenance 

products and socioeconomic and demographic variables identified in this chapter. 

Ethnicitv 



TABLE 16 154 
MULTIVARIATE ANALYSIS: 

AGE AND ETHNICI1Y WITH HOUSEHOlD MAINTENANCE ARTIFACfS 

I 
~~I p~=-ttl 

~~ I Perrent An~o : F I R
2

1 

TOTAL EVENTS 77.2989 0.18328 -0.25252 !2:22. 0.3800 

TOTAL ARTIFAcrs 91.9169 1.05674 -0.03900 6.200 0.2857 

SQEVENTS 75.5456 0.16271 -0.25832 ~ 0.3904 

SQ ARTIFACI"S 80.2733 0.95264 -0.09863 ~ 0.4295 

ores: smg1e unaerune: Sigmncam parameter at .o:. level, 

double underline: significant F at .01 level. 

There is an ethnic pattern that likely reflects scheduling of activity occurrence. Anglo 

households seem to be discarding fewer maintenance SQs and more maintenance LQs than the 

other ethnic groups. The mixed ethnicity and Hispanic households represent a converse 

situation, with greater SQ wastes and less LQ wastes. Finally, Black households appear to 

discard large numbers of both SQ and LQ wastes. 

Household Developmental Cycle 

The presence of young children in a household obviously has a great deal to do with the 

activities of their parents. Households with young children tend to discard more household 

maintenance products for both SQs and LQs. Older persons tend to discard less materials 

associated with household maintenance regardless of the form. This is probably due to 

restrictions on the elderly's ability (or need) to do major maintenance tasks, such as painting the 

house, or add an additional room. 

At a certain level of wealth, the necessity to perform one's own household maintenance 

activities seems to decrease as resources are freed to employ hirelings. Thus, wealthier 
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households discard fewer LQs compared to poorer households. 

DISCUSSION AND CONCLUSIONS 

It is possible to integrate most of the patterning summarized above into a simple model. 

This model is based on household development, inequality, and status, and integrates most of 

the relationships observed from the modem refuse data. 

Households reach a certain stage in the developmental cycle where it becomes desirable 

(or necessary) to invest more heavily in the household's durable property than at other stages. 

At the same time, the particular manner in which the households carry out the tasks seems to 

vary considerably from ethnic group to ethnic group, suggesting that the cultural frameworks 
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within which households perform tasks vary with differences in ethnic identification. At early 

stages of the household developmental cycle there are probably few resources to invest in major 

durable property; household resources are likely to be invested in short-term subsistence 

pursuits. Such investments could be supplemented through networking relationships (Lomnitz 

1978, Bossen 1981), reuse of durable property (Schiffer et al. 1981), or other low-cost 

alternatives (food stamps and other subsidies). 

Households tend to become more stable economically through time. As families are 

formed, they increasingly make more durable investments in the fonn of furniture, appliances, 

and housing (see Schiffer et al. 1981:80). For example, from one-room studios people move into 
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more elaborate (and expensive) one and two-bedroom apartments, perhaps even purchasing a 

"starter home. • From fuzzy, reused, 12 inch black and white lVs, a household often graduates to 

larger and more elaborate color sets. Thus, through time, the household accumulates greater 

wealth in the form of durable possessions. Such accumulation is not only for convenience, but 

also represents long-term economic investments, especially for housing. 

Accumulation of durable goods also represents important symbols of prestige. Any 

change in household developmental phase is also possibly associated with a change in one's 

status (Greenhalgh 1985:587). Increases in luxury goods are, at least partly, related to the 

display of status. Kamp (1987:290-293), for example, notes the problems associated with 

measuring wealth in a Syrian community due to variations in individual household's social 

aspirations (see also Spencer-Wood and Heberling 1987:57). Changes in household economy 

are probably necessary and precursory to increases in status, but the motive for accumulation is 

probably more than just to insulate the domestic unit from economic disasters, but intended to 

change that household's status as well. 

Thus, households with young children are investing more in durable property because 

this both insures the economic security of the growing family and results in the acquisition of 

status. Households use such prestige goods to propel them into the next developmental stage 

and perhaps into a different social "class," as well. 

The results of the analysis of household maintenance items validate the hypotheses 

specified in Chapter 5 for the Phoenix study. Further, I have used ethnicity and the household 

developmental cycle to model household investment strategies. I make three conclusions based 

on these results: 
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Conclusion 1: Determinants of Household Investment 

Accumulation of durable products and property is likely to be related to the length of 

time that a household has been around to acquire capital. For this reason, in any society where 

there is a distinctive set of household stages, a similar pattern of household investment may be 

present. Refuse that contains a preponderance of household maintenance items may not reflect 

either poor, early-stage households or rich, late-stage households, but may reflect middle-stage 

households that have the most pressing needs to improve their social and economic standing. In 

societies where social mobility is less restricted, this patterning should be even more 

accentuated. 

Conclusion 2: Determinants of the Mode of Use 

The analysis results suggest that ethnicity affects how households use maintenance 

products. Usage characteristics can be classified into three different modes: a focus on high 

frequency use of small quantities of materials (affiliated with Hispanic tracts in the study), low 

frequency use of larger quantities of materials (affiliated with Anglo tracts in the study), and a 

mixed strategy of both low and high frequency use (affiliated with Black tracts in the study). 

Ethnicity does not appear to affect household needs in this case (which is more closely related to 

the household developmental cycle), but rather the methods that households use to perform 

maintenance tasks. This result supports those sti.tdies that have found that ethnicity affects food 

preparation and consumption, not necessarily the type of food (e.g., Cheek and Friedlander 

1990). It appears then that mode of use, not necessarily the qualities or quantities of resources 

used, to likely to be one important determinant of ethnicity in modern American households. 

This may also be the case for past societies. 

Conclusion 3: The Importance of Refuse Tvoes 
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The final conclusion is that identification of behaviors associated with differnet types of 

materials use and maintenance (SQ, LQ, and SM) will help archaeologists to elucidate ethnic 

and household developmental phase differences in a manner not achievable given an emphasis 

on whole artifact/event patterns. The final conclusion supports the basic contentions of Chapter 

Five: identification of the structure of secondary refuse aggregates supplies important, even 

crucial, data for the identification and interpretation of socioeconomic and demographic 

characteristics of households. 

·-



CHAPTER SEVEN 

NATIONAL ECONOMY AND THE DYNAMICS OF FOOD-USE 

IN MODERN TUCSON 

Food is here taken as the medium through which a system of relationships 
within the family is expressed. Food is both a social matter and part of the 
provision for care of the body. (Mary Douglas 1982:86) 

160 

In Chapter Five I suggested that Tucson households' use of foods was reflected in certain 

types of household wastes and debris, specifically those wastes associated with small quantity 

and large quantity discard events. Furthermore, a measure of storage efficiency was provided by 

the discrimination of discard events associated with the maintenance of storage areas. These 

findings provide support for assumptions made by archaeologists that archaeological food 

remains reflect, at some level, the actual food use behavior of past human groups. Further, in 

Chapter Five, I suggested that different social groups in Tucson, defined by U.S. Bureau of the 

census measures of wealth and ethnicity, seemed to exhibit differences in behaviors associated 

with the discard of food artifacts. These likely reflected differences in food procurement, 

processing, and use. For example, it appears that low income, Mexican-American households 

participate in supra-household feasting to a much greater extent than Anglo groups. 

This chapter expands on the work of Chapter Five, exploring the role of ethnicity, in 

particular, on the procurement, purchasing, use, and discard of household food items. In 

addition, the chapter tracks relationships between socioeconomic variables and refuse through a 

ten-year span of time. This analysis captures part of the dynamic nature of household decision-

making and its effects on archaeological materials. 

The method uses the absolute quantities (by artifact count and weight of wastes) and 

the mode of use (through an examination of deposit/pickup structure) to investigate three 
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categories of food artifacts. The data represent refuse discarded from study census tracts in 

Tucson, Arizona from 1976 to 1986. The goals of this chapter are (1) to examine the short-term 

purchasing, use, and discard behavior of households during a 10-year period of dramatic 

econcmic change, (2) to examine a current hypothesis concerning ethnicity and economic 

relations among groups, and (3) to further specify the role of external factors on the behavior of 

households. 

FOOD FREQUENCY, CHOICE, AND THE ARCHAEOLOGICAL DEPOSIT 

At least two variables are important when studying food-use strategies using 

archaeological data: (1) the frequency of food use and (2) food choice. 

Frequency of Food Use 

There are at least three reasons for the frequency of food debris and food-related 

artifacts to be high in a secondary refuse aggregate: (1) there is increased numbers of food

related activities, (2) there is increased use of materials (in the same number of activities), or 

(3) there are changes in the nature of the activities performed. These explanations are 

independent of post-depositional natural and cultural formation processes that might further 

affect artifact frequencies. 

Increased Food Activities 

The first reason for high frequencies is that the number of activities are higher at the 

locus that produced the wastes entering the deposit. For example, a household that prepares 

and consumes only one major meal a day at home will produce less food refuse at home than a 

household that prepares and consumes three meals a day. When meals are consumed elsewhere, 

obviously, the refuse from those meals is likely to be discarded elsewhere. 
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Increased Use of Materials 

The second reason for artifact frequencies to be high is that the intensity of activities is 

higher. People use more materials in the same number of activities. Thus, food prepared for a 

one-person household is usually less than that prepared for a three-person household. Larger 

amounts of food prepared for meals might reflect more than just population changes, though. 

For example, people under economic duress will reduce their caloric intake. On the other hand 

some studies have suggested that certain classes of wealthy households significantly increase 

their consumption of food (see Rathje 1984). 

Change in Food Activities 

The third reason for high artifact frequencies in refuse is that the structure of food use 

changes. The structure of food use refers to the activities and variability in activities in which 

food is used in the household. For example, the consumption of wine at the dinner table has a 

different set of behavioral and material attributes than the consumption of wine at a cocktail 

party or wine used in the preparation of a gourmet meal. Likewise, meals prepared for feasting 

events likely produce much different refuse tha.'1 those prepared for everyday consumption. 

Food Choice 

The reasons why the selection of foo~ might change in a household are slightly 

different. Selection is likely to be affected by food prevalence, including ease of procurement 

and processing, but also by social conventions dictated by ethnicity, social status, and social 

relations in the family (see Douglas 1982, Reitz 1987). 

Thus, deposits of secondary refuse change in food composition in response to the 

prevailing perceptions of food choice and the number, type, and intensity of food use activities 

occurring in a household at a particular point in time. Using this framework, changes in the 
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frequencies of food artifacts and the relative frequency of food types for modem Tucson refuse 

between 1976 and 1986 are explained. 

SHORT-TERM ECONOMIC CHANGE AND HOUSEHOlD BEHAVIOR 

This section details changes in the United States' and Tucson's economy between 1976-

1986. Based on these changes, I propose some hypotheses about changes in ethnic and 

economic status. I then use modem household refuse to monitor these changes. 

The decade from 1976 to 1986 was selected for analysis for three reasons. The first two 

reasons are purely methodological having to do with the way in which samples were procured 

and analyzed by the Garbage Project. The last is analytical. 

(1) Prior to 1976, Garbage Project researchers collected data in a slightly different 

format from the present. These differences preclude either the identification of individual 

households (1975 data) or the specification of detailed brand and type data (1973-74). 

(2) After 1986, refuse collection in Tucson became increasingly automated. Through 

time more and more households were given standard sized, wheeled bins (often 90 gallons in 

size) to replace their own variety of refuse containers. These bins are emptied by a garbage 

truck with a mechanical arm. Because these bins are much larger and heavier than most 

household's previous refuse receptacles, they are difficult to sample. 

Due to these changes in refuse collection, data after 1986 were collected from a 

diminished number of long-term study census tracts. Tracts that were automated could not be 

sampled in the same manner as non-automated tracts. While researchers did select other, non

automated tracts for sampling, the overall level of comparability of automated sample tracts to 

new-nonautomated sample tracts has not yet been assessed. Further, I deemed it desirable to 

control for changes in the household's choice of refuse containers (from any type or size of 

refuse container [before 1987] to standard 90 gallon wheeled bins [after 1987]). 
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(3) Most importantly, the decade from 1976 to 1986 frames three very different periods 

in the national economy of the United States and Tucson. These include an economic 

downswing that began about 1979-80 and an economic upswing in the mid-1980s. Each of the 

periods had a great effect on the purchasing power of Tucson households and may well have 

affected the household's ability to procure, use, and discard household materials. 

Economy and the Consumer: 1976-1986 

Framed by two presidencies: one democratic, one republican, the decade of 1976 to 

1986 is noted for a myriad of national and international events, people, and products. This 

decade saw the celebration of the bicentennial of the United States, the taking of American 

Hostages in Iran, the demise of disco, U.S. intervention in Lebanon, El Salvador, Grenada, and 

Nicaragua, "yuppies," and the popularization of the miniaturized calculator and the personal 

computer. This decade was also one of dramatic change in the U.S. economy. Two recessions 

occurred during its span: one in 1980 and one in 1981-82. In contrast, some have termed the 

period after 1983 a "recovery." 

Consumer Price and Wage Trends 

To identify trends in the local and national economies during this period, I examined a 

number of historical documents. Information from the Bureau of Labor Statistics (BLS 1979) was 

used to document national and regional economic changes for consumer prices and wages 

during this decade. Information from Arizona's Economy (1979-1987) was used to chart 

Tucson's local economy for total retail trade and contract construction awards for the same 

period. I suggest that dramatic changes in the economy reflected by these variables greatly 

affected the Tucson households' ability to purchase commercial products. This, in turn, affected 

the use, reuse, and discard of household materials. 
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Figure 20 compares costs for two categories of consumer products with wages for two 

different occupational statuses (from BIS, Bulletin 2340, 1989). The first set of costs represents 

the percentage increase of the consumer price index (inflation) for each year 1976 to 1986. This 

FIGURE20 
COMPARISON OF CONSUMER PRlCES WITii WAGES 1976 TO 1986 
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represents food costs for the entire United States (derived from BIS 1989: Table 113). The 

second set of costs represents inflation for all items for all urban consumers in San Diego, 

California. San Diego is the nearest urban community to Tucson reported by the Bureau of 

86 

Labor Statistics (derived from BIS 1989: Table 117). As shown in the figure, from about 1978, 

substantial increases in consumer prices extended to about 1981. This inflationary period 
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roughly corresponds to the recessions of 1980 and 1981-82. After this period, consumer price 

increases drop off. 

At the same time as inflation was dramatically increasing, wages, measured in weekly or 

hourly earnings for two full-time employment categories (derived from BlS 1989: Tables 102 

and 103) did not increase as rapidly. After 1981, although the points are somewhat erratic, 

wage increases are less pronounced with some decreases in 1984. Along with these shifts, there 

was a dramatic increase in national unemployment in 1982 (associated with the recession). 

After 1986, inflation steadily rose but never to the levels of 1979. Unemployment has, since 

1983, decreased steadily (until just recently--1990). 

The local Tucson economic situation is reflected in Figure 21. In the figure, Tucson's 

retail trade and contract-construction awards have followed similar patterns as those for the 

United States economy. Drops in 1980 and 1981 are associated with the national recession of 

1980, with a slow recovery in Tucson through 1982 and 1983. Thus, during the second 

recessionary period of 1981-82, Tucson's economy actually improved slightly. Dramatic increases 

in trade and construction awards were registered in 1984 with a leveling off after this to 1986. 

The Tucson data suggest that Tucson's economy has largely followed the national economic 

trends, with the exception of the slight improvement during the latter half of the second 

recession. 

The historical data suggest that the decade from 1976 to 1986 was one of profound 

changes in the United States' and Tucson's economies. Three distinctive periods can be defined: 

Period 1 (1976-79) was a period that represents the interim between the recession of 

1973-75 and the recessions of the early 1980s. The end of this period (P1) is characterized by 

dramatic inflation of prices at the national level. 
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FIGURE 21 
TRENDS IN THE LOCAL ECONOMY OF TUCSON: 1976 TO 1986 
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Period 2 (1980-81). Unemployment was an important factor in the early 1980s. The 

economy of Tucson suffered dramatic setbacks during this period (P2) associated with the 

national recession of 1980. 

Period 3 (1982-86) was a period characterized by prices leveling off and wages (after 

1984) beginning to increase with the improving local Tucson economy. Unemployment began to 

drop as well. Tucson's local economy experienced dramatic advances during the first part of this 

period (P3), with a levelling off after 1984. 

These three periods provide an excellent testing ground for the examination of short-

term, externally driven change in household purchasing, use, and discard of food products (see 

Chapter 3). It also provides a test of a current hypothesis about the role of ethnicity in 

socioeconomic competition. 
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Dynamics of Ethnicity and Economic Status 

McGuire (1982: 170-175) has suggested that people use ethnic differences to legitimate 

and maintain power in competitive economic situations. Thus, when resources become scarcer, 

ethnic distinctions might be expected to become more pronounced. McGuire (1982:167) 

supports this hypothesis, documenting the change in ethnic bounding in Tucson, Arizona from 

1854 to the early 1900s, showing increased differentiation between Mexican-Americans and 

Anglos. Associated with this change was the influx of Anglo settlers, cessation of Apache 

hostilities, and the incorporation of the Gadsden purchase into the United States. Other tests of 

McGuire's hypothesis, using a diverse range of materials, have met with mixed results (cf. Clark 

1987, Askins 1990). 

A worsening of the local and national economies might be expected to create heightened 

competition between ethnic groups. Further, the means of coping with a change in the funds 

available for household procurement of food and other resources might be different for ethnic 

groups, based on ethnic interaction networks and traditional strategies. The changes in 

household access to material resources, as documented by changes in the economy from 1976 to 

1986, might be expected to affect the nature of ethnic boundaries and ethnic-based behavior if 

McGuire's thesis operates in modem Tucson, as it is said to have done in late 19th and early 

20th century Tucson. It is important to note that while McGuire never states that increased 

emphasis on ethnic differences is the sole result of competition between groups, periods of 

increased stress on household economies might be expected to provide a fertile ground for the 

increased expression of ethnic identification-both to reinforce existing between-group economic 

stratification and to increase within-group economic stratification (see McGuire 1982:170-175). 

Another alternative is that ethnic groups that have been assimilated with the economically 

dominant group during favorable times might "revert" to ethnic-based strategies during less 
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favorable times. Regardless of the underlying motivations, it is probable that households will 

change their resource use strategies in response to changes in the external economy. Part of this 

change is likely to be structured by ethnic identity and task organization. 

Conservative Strategies of Food Use 

Given this background, I expect that relationships observed between the food discards 

and ethnic and economic variables recorded in Tucson by the Garbage Project would become 

more distinctive during the period 1980 to 1981 (P2) than for the other periods. As the 

economy worsened in P2, ethnic and economic status distinctions could have intensified as 

competition for jobs and wealth heated up. I selected foods for this analysis in particular, 

because debris and wastes from food purchasing, preparation, and use are consistently and 

frequently discarded in household refuse and because food use is often associated with ethnicity 

(see Chapters Three and Five). 

For two (or more) competing ethnic groups, it is proposed that an overall reduction in 

household access to material resources (caused by an external change in the economy) will 

result in any of at least four responses in food use strategy. These changes are associated with 

the introduction (in one or both groups) of increasingly conservative practices. Conservative 

here means the conservation of funds used for subsistence, rent, entertainment, or other 

household activities. Each conservative strategy has a different effect on the food refuse 

produced in a household. Furthermore, depending on the nature of ethnic identification, the 

aim to conserve resources may be at some points superseded by increased expenditures that 

reinforce overt ethnic distinctions. 

The first conservative strategy is a change in food use intensity: people eat less food per 

person. Thus, smaller portions and greater efficiency of food use (less waste) might be expected 

to result in less overall food related refuse. 
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The second conservative strategy is a change in the location of food use activities. such 

that the number of food use activities occurring at home changes. The changes in the location 

of activities depends on the nature of the institutions that support food establishments. For 

example, foods prepared in restaurants are usually more expensive to procure than foods 

prepared at home. A conservative strategy with regard to restaurants is to reduce the number of 

restaurant visits. Eating out less at restaurants results in a greater number of meals prepared 

and consumed at home. This will likely increase the amount of food materials discarded in 

household waste streams. On the hand, increased use of subsidized food-use institutions, such 

as "soup kitchens," might be expected to yield the opposite results. Eating out more at 

subsidized food establishments will decrease the amount of household food refuse. 

The third conservative strategy is to prepare meals at home that are less costly to 

procure. Thus, there is a change in food choice. increasing those foods that are less expensive 

and decreasing those foods that are more expensive. For example, if chicken is less expensive 

than fish, then a household might increase their procurement of chicken at the expense of fish. 

This would likely increase the quantities of refuse associated with chicken and decrease the 

quantities of refuse associated with fish. 

The final conservative strategy is to change the structure of use of foods. If, for 

example, reciprocal, supra-household gatherings, such as feasts, are one means of levelling out 

unequal access to resources and increasing access to information (as Lomnitz [1978] has 

suggested) then one conservative strategy is to increase the number of feasting events. This 

would result in an increase in refuse associated with feasting perhaps reflected in more "outlier" 

food events (see Chapter Five). 

Food Use Strategy and Ethnic Differentiation 
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In terms of these strategies, two or more ethnic groups can respond to changes in the 

external economy in at least three manners, either maintaining, increasing, or decreasing ethnic 

differentiation. First, it is possible that in all ethnic groups there is no change in food use from 

previous times. Thus, all people in all ethnic groups maintain their food use strategies, 

disregarding the household budgetary crunch, perhaps reallocating money and resources for food 

from other areas, such as entertainment. Given this hypothesis, ethnic differences in food use 

are unchanged through time. 

The second possibility is that only one ethnic group changes its food use strategy. This 

has the effect of either narrowing or spreading the gap between the ethnic groups. For example, 

assume that one ethnic group eats more meals outside of the home at restaurants than another 

ethnic group. Given a household budgetary "crisis," the conservative food use strategy that 

increases the number of meals consumed at home (no more eating out) is implemented. With 

this change, the resulting behavior (and likely refuse) becomes closer to the other ethnic group's, 

who already eat most of their meals at home. Thus, the one ethnic group's household food 

refuse may increase to the level of the other ethnic group's. 

If two competing ethnic groups have similar food use strategies, however, then a change 

by one will obviously result in greater differentiation between them. Households associated with 

a wealthier ethnic group, on the other hand, might adopt the strategies of a poorer ethnic group 

bringing them closer to each other both in behavior and materials. It is also possible that 

changes in one group's food use strategy will further increase the differentiation of already 

segregated groups. For example, if one group can no longer afford fish while another group can, 

then they will become more differentiated in terms of fish use. 

The most likely case is that both ethnic groups change their food use strategies. Similar 

changes in strategy represent a maintenance of levels of ethnic differentiation. The 
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Beyond conservation, their are strategies that are overtly designed to maintain or 

increase ethnic identity. While many changes associated with a worsening economy might be 

expected to be associated with an increased focus on the conservation of food resources--based 

on the strategies outlined above, in some cases, greater expenditures might occur. For example, 

if ethnic groups are becoming more differentiated (in increasingly competitive situations, for 

example) then for those foods or food use traditions that are symbolic of an ethnic group, a 

greater expenditure might be expected. This would be to either maintain food distinctions or to 

increase them. Thus, a response that ignores the increasing costs of particular types of foods 

may, in fact, be a response that is designed to maintain ethnic food distinctions. If, for example, 

beef consumption represents an ethnic food tradition and is symbolic of an ethnic group, then 

households may sacrifice all manner of other foods and resources to maintain beef on the table. 

In summary, I expect that during a period of external economic stress on the household, 

ethnicity will (1) affect the mixture of food selection and use strategies that reflect increasing 

conservation of resources and (2) maintain and increase differentiation associated with foods 

that have the most symbolic value for ethnic identification. 

ETHNICI1Y AND WEALTii IN TUCSON 

While judgementally selected, the Garbage Project's sample census tracts are generally 

representative of all Tucson census tracts (see Rathje et al. 1986). Ethnicity, as measured by 

responses given to U.S. Bureau of the Census questionnaires illustrate aspects of ethnic affiliation 

and socioeconomic status in Tucson during the eleven year time span 1976-1986. 

I use the 1979 Bureau of the Census data (1983) to define the ethnic background for the 

study census tracts for the period. These data are also used to identify the relationships between 
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wealth and ethnicity in Tucson prior to the economic downturn of 1980-81. I use the responses 

to questions on "race and SiJanish origin" (U.S. Bureau of the Census 1983: Table P-7) to derive 

three continuous measures of ethnicity. These are percentage of persons living in a census tract 

that responded that they were (1) "white," and not of Spanish origin; (2) "black," and not of 

Spanish origin; and "of Spanish origin." Based on the particular situation in Tucson, these 

categories were designated as Anglo, Black, and Mexican-American. 

For the 16 census tracts studied between 1976 and 1986, ranges of percent Anglo were 

4.5 % to 96.2 %; percent Black were 0.3 % to 24.4 %; and percent Mexican-American were 4.7 

% to 93.2 %. If a census tract contained over 66 percent Anglos, it was further designated as an 

Anglo tract and if it contained less than 33 percent Anglos, it was designated as a non-Anglo 

tract. In reality, all non-Anglo tracts are predominantly Mexican-American in character, 

conforming to previous definitions of Garbage Project Mexican-American study census tracts (see 

Rathje et al. 1986). 

It has been suggested that people can shift their ethnic affiliations in response to the 

context of the interview or communication event (perhaps based on the perceived benefits of 

being associated with one or more ethnicity). These affiliations can change through time with 

changing economic and political conditions (e.g. Hodder 1982:75). In spite of this, the Tucson 

census tracts appear to have maintained their basic ethnic composition over the ten year time 

span between 1970 and 1979 census (see Rathje et al. 1986). Thus, Anglo census tracts in 1970 

were still Anglo in 1979 and non-Anglo census tracts in 1970 were still non-Anglo in 1979. 

Median income of a census tract is a measure of wealth. Median income for the 16 

study census tracts ranged between$ 4,842 and$ 20,136 (see Table 9). The relationship in 

Tucson between wealth and ethnicity is illustrated by the fact that percent Anglo is correlated 

( +) with median income at the alpha = 0.05 level (r = 0.57781) while percent Mexican-
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American is correlated (-) at alpha = 0.10 (r = -0.46445). Using multiple regression and 

correlation analysis with percent Anglo, Black, and Mexican-American yields a significant 

equation for median income at the alpha = 0.005 level [R2 = 0.5763 (adjusted for sample size); 

median income = 900.776(percent Anglo) + 863.039(percent Mexican-American) + 

794.623(percent Black) - 73197]. Thus, when people identified themselves as a particular ethnic 

class, this also strongly influenced what they said their incomes were. If the study census tracts 

are indicative of the general situation in Tucson, then this suggests that the ethnic groups of 

Tucson were already differentiated economically before the economic downswing of 1980-81. 

Thus, the refuse analysis identifies how the downswing may have led to either greater or lesser 

social differentiation due to changes in the use and disposal of refuse. 

REFUSE ANALYSIS METIIODS 

Refuse measures were derived from Regular Sort data (see Chapter Four) compiled for 

study census tracts for specific years. This discussion of met.'1cds treats sample size, the types of 

foods studied, and the analysis program. 

Sample Sizes 

The number of samples (pickups) collected for the 16 study census tracts over the eleven 

year period are listed in Table 17. If a census tract had less than 10 samples collected for a year 

it was excluded from analysis. A total of 3907 pickups were used in the analyses. 

A number of cautions concerning the sampling are necessary. Only tract 24 was 

consistently sampled over the entire 11 year time period. Only six of the other tracts were 

sampled in at least nine of the eleven years. In no case were there more than 13 census tracts 

sampled in a single year. 

The changes through time in the inclusion or exclusion of census tracts represent 

changes in sanitation pickup schedules and the shift to automation, both of which made it 



175 
TABLE 17 

SAMPLE SIZES AND TRACfS 
FOR TUCSON REGULAR SORT DATA: 1976 TO 1986 

TRACT YEAR 

76 77 78 79 80 81 82 83 84 85 86 TOTAL 

2 48 58 75 30 34 17 14 23 12 18 0 329 

3 48 49 58 30 12 15 0 0 0 0 0 212 

4 so 46 lOS 22 20 14 0 0 0 0 0 257 

6 41 52 90 28 25 15 0 0 0 0 25 276 

10 0 0 0 0 0 0 0 0 0 0 19 19 

11 44 46 149 38 22 15 30 30 0 16 0 390 

14 0 0 0 0 0 0 0 0 0 19 0 19 

18 54 51 88 21 34 22 22 46 20 25 0 383 

19 49 52 93 33 16 0 14 20 0 55 24 356 

20 56 so 30 14 22 13 0 0 0 0 0 185 

21 0 0 0 0 0 0 57 34 13 29 0 133 

23 41 36 52 0 0 0 0 0 0 0 0 129 

24 so 57 117 34 33 17 20 25 12 21 99 485 

38 48 42 47 22 20 20 34 35 14 11 0 293 

44 57 52 81 34 13 0 47 21 11 22 0 338 

45 0 10 52 19 22 0 0 0 0 0 0 103 

TOTAL 586 601 1037 325 273 148 238 ~4 82 216 167 3907 

difficult for sanitation personnel to collect samples for a particular tract. For two years there 

were only a few census tracts examined: 1984 (6 tracts) and 1986 (4 tracts). Furthermore, for 

two years there were total sample sizes under 200 pickups: 1981, 1984, and 1986. The results 

obtained for these three years must, therefore, be considered with caution. 
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Food Variables Studied 

Three types of food discards were examined: the number of ferrous metal "tin" cans, the 

number of artifacts related to five types of animal protein or "meat," and the number of artifacts 

related to four types of alcohol. 

Tin Cans 

Ferrous metal "tin" cans are common objects of study in historical archaeology (see 

Ascher 1974, Busch 1979, Rathje and McCarthy 1977, Rock 1984). These artifacts represent the 

durable remnants of food use activities on many archaeological sites, since their introduction in 

the early 19th centwy (Busch 1979:96). In our own society, foods in tin cans (canned goods) 

represent a relatively inexpensive food choice. It has been reported by present-day stock 

investors, in fact, that canned goods are used more frequently in the home during bad economic 

times (see Dorfman 1990). Thus, tin cans represent a familiar artifact to historical 

archaeologists and one that is likely to be a sensitive indicator of household behavioral responses 

to economic change. 

A simple measure of tin can use is the frequency of cans found in a sample. To study 

tin can use, the total number of tin cans associated with food (canned goods) for Anglo and 

Non-Anglo census tracts were compiled for each year and divided by the sample sizes for those 

census tracts for each year. While it is possible that an increase in frequency could be a 

response to the purchasing of more cans in smaller sizes (procuring the same amount of food) 

this seems an unlikely prospect. Such a change still represents a change in purchasing and 

discard behavior. 

Meat 

As animal bones tend to preserve much better than many other food materials, meat use 

is a common subject of prehistoric and historic subsistence studies. Likewise meat can be 
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considered a prestige item in many different societies (cf. Tonkinson 1978:37; Singer 1987; 

Reitz 1987). In our own society, meat is usually higher in price than other foods and often 

serves as the principal course in American food "rituals" (for example, turkey at Thanksgiving). 

Five types of meat were examined: all artifacts related to meat, beef, other meat 

(including pork and lamb), poultty (including chicken and turkey), and fish (including 

crustaceans). For meat, no attempt was made to separate out different cuts, preparation 

techniques, or types of disposable artifacts. Especially for meat, but also for tin cans and alcohol 

artifacts, these analyses represent only the most general level of differences or similarities in 

discard. Incorporation of other measures, such as preparation technique, may well improve or 

change interpretations based on these simple measures. 

Alcohol 

Alcohol was selected because alcohol artifacts have been found to be associated with 

wealth and ethnicity in 19th and 20th century American refuse deposits (cf. De Cunzo 1987:289, 

LeeDecker et al. 1987:253, Staski 1984:40). De Cunzo (1987:289), for example, finds higher 

frequencies of beer artifacts in Irish household refuse, and higher frequencies of wine artifacts in 

American and English household refuse for 19th Centuzy Paterson, New Jersey. Alcohol is 

probably significant as a prestige item both in American culture and other cultures as well (see 

Hayden 1990:39). Four types of alcohol were examined: total artifacts associated with alcohol, 

wine, spirits (hard liquor), and beer. 

As in the case of meat, alcoholic beverages are expensive compared to many other types 

of food. Because of this, both meat and alcohol were considered as foods that potentially have 

more roles in identifying both wealth and ethnic status differences than tin cans. Tin cans 

probably more directly reflect strictly subsistence concerns. 
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Analvsis Program 

'Three types of analyses were performed for each type of food. For meat and alcohol, 

each analysis took into account small quantity discard events as a separate analytical context 

from large quantity and storage maintenance events (see Chapter Five). 

Identification of Discard Event Tvoes 

Both the distribution of all meat events and the distribution of all alcohol events from 

the samples examined over the eleven year time period are notably skewed. As discussed in 

Chapter Five, this skewness may indicate differences in the types of household behavior reflected 

in the samples, including differences in the structure of household food and maintenance 

activities. For meat events, a large quantity/storage maintenance event was arbitrarily 

determined as those cases containing greater than 12 meat artifacts. Of the 3095 samples with 

meat artifacts, 3060 had less than 12 artifacts (99 percent) while only 35 (1 percent) had more 

than 12 artifacts. 

An arbitrary figure of 20 alcohol artifacts was used to separate small quantity discard 

events from large quantity and storage maintenance events. Of the pickups with alcohol 

artifacts, 1922 (93 percent) had less than 20 artifacts while only 152 (7 percent) had 20 or more 

artifacts. 

Analysis Type One: Graphic Examination 

The first type of analysis simply compared the rate of discard (in artifacts per pickup) for 

the two basic ethnic distinctions: Anglo versus non-Anglo. Census tracts that were greater than 

or equal to 33 percent Anglo and less than or equal to 66 percent Anglo were excluded from this 

analysis. For the remaining census tracts, the total number of artifacts for each ethnic group 

were divided by the total number of pickups sampled for that eth:'lic group, for each year. These 

were then compared graphically. This analysis was performed for tin cans (all events mixed), 
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the meat types (small quantity events only), and the alcohol types (small quantity events and 

beer artifacts related to large quantity and storage maintenance discard events). 

Analysis Tvoe Two: Correlation Analysis 

The second type of analysis examined each census tract as a single unit of observation. 

The total number of artifacts associated with small quantity discard events for each type of meat 

and alcohol was divided by the number of pickups sampled for that census tract for that year. 

These variables were compared with the percent Anglo in the census tract. Pearson's correlation 

coefficient was derived for each comparison. 

Analysis Type Three: Large Quantity and Storage Maintenance Event Analysis 

The third type of analysis compared the number of events associated with small quantity 

events with the number of events associated with large quantity and storage maintenance events 

for meat and alcohol for each year. The purpose of this analysis was twofold. The first purpose 

was to see the impact that these large events might have on the patterning already discovered 

for small quantity discard events, while the second purpose was to discern if there was any 

patterning with respect to these rare discharges of large amounts of materials. An index was 

derived that represents the number of large quantity and storage maintenance events divided by 

the number of small quantity storage events and expressed as a percentage (LQ/SQ %). A 

higher LQ/SQ % represents a larger contribution of these types of events to the total number of 

events in the sample. 

RESULTS 

For the first two types of analysis, the results are presented for each type of artifact. The 

results for the large quantity and storage maintenance event analysis are then presented. 

Results strictly pertain to the discard of artifacts. In some cases, however, it is necessary to 

discuss how discard reflects procurement and use of foods in the household. In these cases, an 
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assumption concerning reuse, recycling, and other formation processes is necessary. Many of the 

food artifacts studied, from aluminum beer cans to ferrous metal •tin• cans, can be recycled in 

modem Tucson society. Thus, some of the artifacts associated with the foods under study 

probably were recycled, scavenged, or otherwise handled and did not end up in the household 

refuse pickup studied. When I discuss procurement and use of foods, then, I am making an 

assumption that discard, in some way, reflects procurement and use; that formation processes 

did not significantly bias these discard behaviors. Specifically, while I do not necessarily have to 

assume that there is minimal biasing (see Chapter Four), I do assume that there is uniform 

biasing. Thus, all census tracts uniformly recycle, reuse, or otherwise treat the artifacts 

associated with the foods under study. While some studies suggest that this may be the case 

(McGuire 1984), further research is necessary to substantiate such an assumption. 

Increased Discard of Tin Cans in a Worsening Economy 

The results of the tin can analysis are illustrated in Figure 22. As shown in the figure, 

as the local (and national economy) improved during P1 (1976 to 1979), the number of tin cans 

discarded dropped in both ethnic groups. After 1979, as the economy worsened, the number of 

tin cans discarded increased significantly (above the 1976levels). After 1981, however, as the 

economy improved, can use decreased, levelling off in 1983. Note that due to low sample sizes 

in 1981, the 1981 peak may be exaggerated. Based on the data from 1980 and 1982, however, 

the peak seems reasonable. 

The hypothesis that households use more canned foods during bad economic times is 

supported by these household refuse data. The reason for the jump in tin can use during P2 is 

likely due to a greater procurement of inexpensive foods. As the economy worsened and 

household access to resources became more constrained in both ethnic groups, there was likely 

increased procurement of inexpensive canned goods. It is deemed unlikely that the changes 
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FIGURE22 

TIN CAN DISCARD TRENDS FOR 1WO ETiiNIC GROUPS 

NUMBER OF TIN CANS PER SAMPLE 
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represent the increased use of foods in smaller sized cans (procuring the same amounts of food), 

but rather actually represents increas~d procurement of food. 

The patterns of discard by ethnic group are quite distinctive for tin cans. The non-Anglo 

households consistently discarded more tin cans than the Anglo households. While it may be 

that non-Anglo households use more canned food because they tend to be poorer, it is more 

likely that the consistently higher discard rate for tin cans are indicative of the trend for non-

Anglo households to be larger in size than Anglo households. These results support Tani's 

(1990, Rathje and Tani 1987) finding that there is a consistent relationship between household 

size and the discard of modern household refuse. Note, however, that estimates of population 
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based on refuse must take into account changing patterns of discard. Population estimates made 

on the basis of tin cans in 1976 would be much lower than those made on the basis of tin cans 

in 1981. TABLE 18 
CORRELATION COEFFICIENTS FOR DISCARDED MEAT ARTIFACTS 

WITH PERCENT ANGLO 

TOTAL OTHER 
MEAT BEEF MEAT POULTRY FISH 

YEAR ARTIFACTS ARTIFACTS ARTIFACTS ARTIFACTS ARTIFACTS 

76 0.08039 0.03403 -0.19738 -0.01117 0.72744 

77 0.1227 0.09187 -0.11296 0.41468 0.10514 

78 0.14324 -0.15488 -0.16315 0.46977 0.42731 

79 -0.18327 -0.16401 -0.47848 0.21992 0.71829 

80 -0.09331 -026153 -0.08988 0.38628 -0.00747 

81 -0.36175 -0.50177 -0.3524 0.31548 0.04041 

82 -0.43072 -0.65708 -0.55793 0.09489 0.4409 

83 -0.42809 -0.74416 -0.16178 0.57391 0.01983 

84 -0.57862 -0.34971 -0.68369 -028362 -0.41836 

85 -0.62652 -0.7558 -0.671 0.03311 -0.02621 

86 -0.31229 0.06135 -0.49555 -0.51813 -0.0814 

"'UT.t:::.: smg e underlme - s1gnmcant at alpha - .OS 
double underline = significant at alpha = .01 

After 1983, the disparity between Anglo and non-Anglo discard patterns becomes more 

pronounced. This heightened separation of the two ethnic groups as the economy stabilized may 

represent a change in the power and status structure in Tucson. It is possible that non-Anglo 

households did not enjoy the same benefits of the improving economy as did Anglo households. 

As I will show later, this shift to increasing differentiation is not limited solely to tin cans. 
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Meat Artifact Discard and the Economy 

The results of the analysis of meat artifacts are listed in Figure 23 and Table 18. These 

results pertain to those artifacts discovered in contexts defined as a small quantity discard event. 

Large quantity discard events are discussed below. As shown in Figure 23 (upper left), during 

the relatively good economy of P1, beef artifact discard lessened in both Anglo and non-Anglo 

households. As the economy worsened in P2, the discard of beef artifacts increased dramatically. 

As the economy improved during P3, beef discard decreased, but as for tin cans, there was 

increasing disparity between Anglo and non-Anglo discard patterns. This increasing 

differentiation is suggested by the increasingly large negative correlation coefficients (Table 18, 

column 2). Thus, in the mid-1980s, there is a correlation (-) between the percent Anglo in a 

census tract and the number of beef artifacts discarded. Once again, due to low sample sizes, 

the peak in 1981, and the trends in 1984 and 1986 may not actually reflect the situation as 

precisely as for the other years. For this reason, the pronounced drop in non-Anglo discard of 

beef artifacts in 1986 may not be a significant trend. 

The increase in beef discard in both ethnic groups during the time of the worsening 

economy necessitates a change in the interpretation of the tin can data. For both of these food 

types, tin cans and beef, there was an increase in the discard of household refuse. Besides 

simply procuring more inexpensive foods, there appears to be an increase in all foods, both 

expensive (beef) and inexpensive (canned foods). This suggests that people may have changed 

their locations of food consumption preparing more meals at home, as well as, purchasing more 

inexpensive foods. 

It has been suggested that restaurant business suffers during economic downswings 

(Bowers 1990). The return to lower levels of discard in P3, then, may represent increasing use 

of restaurants. The restaurant activity indices for Tucson from 1980 to 1986 support this 



FIGURE23 
MEAT ARTIFACT DISCARD TRENDS FOR TWO ETI-INIC GROUPS 

NUMBER OF ARTIFACTS PER PICKUPS BY YEAR 
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interpretation. The restaurant activity index (RAI) is the percent of United States eating place 

sales divided by the percent of United States food store sales and expressed as a percent 

(Restaurant Business 1981:184). An index of greater than 100 indicates a greater than average 

propensity to eat out rather than at home. RAis are reported by Restaurant Business (1981-

1987). RAis were not available before 1980 and for 1984. In both 1980 and 1981, the RAI for 

Tucson was 74. In 1982 the RAl had dropped to 68 but had jumped to 91 in 1983. This 

suggests that there was a significant increase in eating out among Tucson households in 1983. 

By 1985, the RAI had hit 100 and was 102 in 1986. These data suggest that restaurant activity 
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in Tucson was much lower during P2 (1980-81), continuing into 1982, but recovered 

significantly by 1983 and has increased up to 1986. While the restaurant activity for Tucson 

before 1980 is not known, it is easy to speculate that restaurant activity during 1976-79 was 

higher than for 1980-81. 

Another important consideration in beef use has to do with the influence of changes in 

the perception of beef as a health risk. Major diet reports in the early 1980s by the National 

Cancer Institute and the Heart Association targeted beef as a source of fat linked to health 

problems. In 1982 and 1983 major media campaigns targeting red meat as a health risk and 

suggested other meats as alternatives, including poultry and fish (see Rathje and Ho 1987). The 

result of these media campaigns appears to be reflected in the number of beef artifacts discarded 

by Anglo households since 1982. Refuse associated with beef in these households is much lower 

than for previous years. Interestingly, the same change is not documented for non-Anglo 

households. Apparently, these health-oriented campaigns did not affect the procurement and use 

habits of non-Anglo households. While it is pure speculation at this point, one might suggest 

that the campaigns were either not directed at non-Anglo ethnicity or the messages were not 

framed in a manner that were acceptable to non-Anglo ethnicity. Certain diet and health 

concerns may be an • Anglo" phenomena, divorced from the considerations of other ethnicity 

selecting foods based on a different set of criteria. 

The patterns in the discard of poultry artifacts are similar in many respects to those for 

beef (Figure 23, lower left). The number of artifacts associated with poultry increased during P2 

and dropped in P3. Interestingly, for both Anglo and non-Anglo households, poultry discard 

continues to be higher in P3 than P2 levels. Once again, caution is necessary in interpreting the 

drop in 1986 in Anglo poultry use. This may be associated with lower sample sizes. The overall 

increase in the number of poultry artifacts discarded in P3 compared to P2 suggests that poultry 
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has become more popular. This may also be a reflection of the influence of diet and health 

campaigns on changing public perceptions of meat, and therefore the prevalence of •healthier" 

meat types. 

The discard of other meat artifacts (pork, lamb, etc.) follows the same patterns as for 

beef. Once again, there is a rise in discard during the 1980-81 period with a significant drop in 

Anglo households afterwards and increasingly pronounced differences between Anglo and non

Anglo behaviors. While non-Anglo households consistently have been higher for other meats, 

this is even more pronounced after 1982. The correlation coefficients suggest this as well (Table 

18, column 3). Most of the coefficients after 1982 are nearly -0.5 suggesting a moderate linear 

relationship between percent Anglo and the discard of other meat artifacts. 

The discard of fish artifacts suggests a more complex picture (Figure 23, lower right), 

with no obvious trends over time. While for some years, such as in 1976 and 1979, there are 

significant differences between Anglo and non-Anglo households (see Table 18, column 5), for 

other years the discard of fish artifacts in each type of household merge to closely resemble one 

another. There does appear to be a slowly increasing discard (and use) of fish in non-Anglo 

households over time. 

In summary, the discard of beef and other meat artifacts, as for tin cans, suggest 

increasing differentiation between Anglo and non-Anglo households after the economic 

downswing of 1980-81. If discard patterns are any indication of use, Anglo households appear 

to have decreased the number of meals they prepared at home, perhaps in favor of eating out. If 

anything, non-Anglo households have maintained or increased their use of food at home after 

1980-81, suggesting a continuity in resource use strategies after this period. This may be a 

reflection of unequal access by non-Anglo groups to the economic advantages gained after 1982 

and/or may reflect the maintenance of distinctively ethnic manners of food use. 
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Ethnicity and Alcohol 

The results of the analysis of small quantity discards of alcohol artifacts are listed in 

Figure 24 and Table 19. For wine (Figure 24, upper left; Table 19: column 4), there appears to 

be a stable pattern through time with Anglo households discarding approximately three times as 

many wine related artifacts on average than non-Anglo households. It is not believed that these 

differences are solely the result of differences in purchasing behavior associated with packaging--

that non-Anglo households purchase the same amount of wine in larger containers-but that 

TABLE 19 
CORRELATION COEFFICIENTS FOR DISCARDED ALCOHOL ARTIFACTS 

WITH PERCENT ANGLO 

ALCOHOL BEER WINE SPIRITS 
YEAR ARTIFACTS ARTIFACTS ARTIFACTS ARTIFACTS 

76 0.06282 -0.1062 0.65592 0.6083 

77 0.19842 -0.02241 0.7723 0.66355 

78 0.28509 0.0597 0.6747 0.60879 

79 -0.38795 -0.47773 0.6505 0.02757 

80 0.05635 -0.00083 0.43252 0.06496 

81 0.17176 0.1091 0.61536 -0.12609 

82 -0.23427 -0.30085 0.5343 -0.35195 

83 -0.31198 -0.33248 0.71674 -0.29676 

84 -0.33006 -0.38133 0.46019 -0.44601 

85 -0.26128 -0.37481 0.49211 0.16659 

86 0.19358 0.24563 -0.34621 0.71659 

NV u:.: smgle und.e.rlme -. s1~cant at alpha - .0! 
double underlme = significant at alpha = .01 
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these differences actually reflects use differences--that Anglo households purchase and use more 

wine. The dramatic shifts in 1986--a jump in non-Anglo use of wine and a drop in Anglo use of 

wine--may be associated with the low number of census tracts (and pickups) sampled in this 

year. For the same reasons, patterns for 1981 and 1984 must be treated cautiously. 

Assuming that discard of wine reflects use of wine, there is a clear difference between 

Anglo and non-Anglo households and a difference that does not appear to be affected by changes 
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in the economy. It is interesting to note, however, that while Anglos maintained their level of 

wine usage during the period of economic problems, they did not increase it to meet the 
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probably increased use of other foods, such as canned goods and meat. There are two possible 

reasons for this. The first reason is that this reflects a decreased use of wine per meal, assuming 

that wine is used uniformly at all meals. Thus, with increased numbers of meals consumed at 

home, there may have been a decreased number of glasses of wine consumed at these meals. A 

more likely explanation, however, is that wine was being used in the same manner in a limited 

number of meals. These remained constant over the eleven year time interval. In this 

interpretation, the use of wine as a part of the Anglo food "ritual" participated in a limited 

number of, but perhaps symbolically important (or even crucial), food consumption events. 

Assuming that most, or many, households in Anglo census tracts participate in such wine 

consumption activities then, based on their discard frequency, these events might take place 

every two or three weeks. There is probably a great deal of variation within the Anglo 

community, however. 

The discard patterns associated with wine represent the best case, so far, for an artifact 

that may participate in and reflect ethnic or economic status affiliation and that has permanence 

in the face of economic changes. In the terms of investment, wine is "recession resistant" in its 

ability to discriminate between Anglo and non-Anglo ethnic groups. 

The discard of artifacts associated with spirits exhibits a dramatically different pattern 

from that of wine, although one that also appears to be independent of the economic downswing 

of 1980-81 (see Figure 24, lower left, Table 19, column 5). While the discard of spirits for the 

two ethnic groups seems to merge from 1979 to 1982, and in 1985, it is unclear if this merging 

has any significance. For Anglos, there is a steady decrease in the discard of spirits artifacts over 

time, while for non-Anglos, there is an increase in discard of spirits artifacts to 1979 and a much 

less rapid decline in the discard of these artifacts after 1979. While the two patterns are clearly 



different, only in the earliest period (1976-78) is there a significant correlation ( +) between 

percent Anglo and the discard of spirits artifacts (see Table 19, column 5). 

For beer, there is a consistent drop in both Anglo and non-Anglo use of beer. 
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Cautioning against the results from 1981, 1984, and 1986 (due to low sample sizes), there 

appears to be a consistent pattern where non-Anglo households are discarding more beer 

artifacts through time. Importantly, this has become more pronounced after the economic 

"recovery" of 1982. Correlation coefficients are negative throughout most of the decade (except 

for 1978 and 1986) but become increasingly larger after 1981. This suggests that through time 

the relationship (-) between percent Anglo and discard of beer artifacts has become more 

pronounced. 

The patterns for large quantity discard events of beer, to some extent, is similar, with 

overall decreasing usage of beer reflected in lower rates of discard of beer artifacts after 1981 

and an increasing disparity between Anglo and non-Anglo households (Figure 24, lower right). 

Ethnicity and Rare Events 

Table 20 presents the results of the analysis of large quantity and storage maintenance 

events for meat and alcohol artifacts. As mentioned, a large LQ/SQ o/o index indicates a larger 

proportion of large quantity discard events for an ethnic group and for a particular year. 

For meat, there is a consistent pattern through time of greater numbers of large quantity 

discard events associated with meat use in non-Anglo households. If these are predominantly 

related to feasting behavior, then this supports the hypothesis presented in Chapter Five that 

suggested that non-Anglo (predominantly Mexican-American) households are participating in a 

higher frequency of supra-household exchange activities ("networking") than for Anglo 

households. Either because these events are so rare or because they are not affected by the 

economy, the frequencies do not exhibit much change over the three periods, fluctuating more 
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TABLE20 
IMPACf OF RARE EVENTS 

ON THE DISCARD OF MEAT AND ALCOHOL ARTIFACTS 

ANGLO:SQ LQ LQ/SQ% MEX.AM:SQ LQ 

163 1 0.6 88 1 

163 0 0.0 103 2 

307 2 0.7 269 2 

80 0 0.0 89 1 

67 0 0.0 74 1 

48 3 6.3 38 3 

78 0 0.0 73 0 

75 1 1.3 70 4 

30 0 0.0 33 0 

45 1 2.2 72 1 

26 1 3.8 17 1 

ANGLO:SQ LQ LQ/SQ MEX.AM:SQ LQ 

153 11 7.2 86 3 

157 6 3.8 98 7 

299 10 3.3 257 14 

75 5 6.7 88 2 

67 0 0.0 70 5 

51 0 0.0 41 0 

71 7 9.9 71 2 

74 2 2.7 73 1 

29 1 3.4 32 1 

46 0 0.0 73 0 

26 1 3.8 18 0 
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from one year to the next, than over larger time intervals. 

For alcohol, there is no clear pattern except for a drop in large quantity discard events 

after 1982 (Table 20). Both ethnic groups apparently are conducting similar numbers of 

activities associated with large quantities of alcohol consumed. 

SUMMARY AND CONCLUSIONS 

The hypothesis presented earlier in this chapter suggested that there would be changes 

in the way in which people used food resources when faced with changes in the external 

economy. It was suggested that many of these changes might be directed by ethnic affiliation, 

both through ordering the behavioral responses to increasing economic stress and through 

mandating the expenditure of resources on items that symbolize ethnicity. McGuire's hypothesis 

was brought into this as well, suggesting that increasing competition for resources during 

economic downswings might increase the differentiation of ethnic groups. There are two 

fundamental hypotheses associated with these arguments: (1) that certain artifacts will be 

sensitive to changes in the economy, especially the economic downswing of 1980-81 and (2) 

that certain artifacts will be sensitive to ethnic differences. These latter might be expected to 

become more pronounced during the economic downswing. 

The results of the analysis of Tucson household refuse from 1976 to 1986 supports the 

basic tenets of these two hypotheses. The behavioral responses, as might be expected, are quite 

complex, however. Those artifacts that were sensitive to the economic downswing were tin 

cans, beef, poultry, and other meat. In all cases, these food artifacts were discarded in higher 

frequencies during P2. It was suggested that for these frequently used and discarded artifacts, 

that there were increased numbers of meals prepared and consumed at home than elsewhere. 

The data on Tucson's restaurant activity supported this contention. For fish and alcohol items, 

however, these patterns did not hold true suggesting that, in spite of the high relative cost of 
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alcohol, alcohol consumption (assuming that discard reflects consumption) is not affected by 

changes in external economics. As household use of both beer and spirits has decreased through 

time, however, these expenditures were becoming less anyway. For wine, on the other hand, the 

consistency of use through time suggests that the Anglo household budget continued to procure 

the same amounts of wine, while changing its behavior with respect to other foods (including 

meals eaten away from home). 

Wine and to a lesser extent beer were the only foods that were consistent markers of 

ethnicity through time. These "recession resistant" foods likely reflect food choices that are used 

to maintain one's ethnic identity in relatively frequent household food use activities. The display 

of ethnic status may occur in the context of major household meals as part of an American food 

"ritual, • where household members gather to share food, drink, and information. It also may be 

that ethnic status is displayed in the context of occasions that incorporate outside visitors, where 

status is used to communicate both perceived social position and perhaps to negotiate power 

relations. Regardless of the interpretive accuracy of these suggestion, the discard behavior 

associated with these artifacts appears to be a strong indicator of ethnicity. 

Except perhaps for beef, in no case is there evidence for increasing ethnic differentiation 

during P2, the time associated with a worsening Tucson economy. There are, however, some 

important changes both before and after this period. For both fish and spirits, ethnic 

differentiation appears to decrease with the onset of P2, and the two ethnic groups maintain 

similarities throughout P3. On the other hand, for tin cans, beef, other meat, and beer there 

appears to be greater differentiation through time after P2. 

The decrease in ethnic differentiation associated with the use of spirits may be 

associated with changes in drinking fashions--for both ethnic groups, spirits consumption 

decreased throughout P2 and P3. For fish it is less clear why the two groups converged in their 
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discard of fish artifacts. For the other cases, there appears to be an increase in differentiation 

between ethnic groups. While it cannot be tied directly to the weakening of the Tucson 

economy in 1980 and 1981, it may be that the improving economy from 1982 on, favored one 

ethnic group over another. If increased frequencies in the discard of food artifacts (tin cans, 

beef, other meat, and beer) are indicative of increased numbers of food consumption activities 

occuning at home (and less use of restaurants), then Anglos appear to have increased their use 

of foods outside of the household with the bettering economy. Non-Anglos have not employed 

this same strategy. While it is wholly speculative at this point, it may be that non-Anglos have 

not enjoyed the same benefits as Anglos with the improving economy. For this reason, strategies 

implemented during the worsening economy have been maintained in non-Anglo households 

throughout P3. 

In conclusion, this chapter suggests that the discard of common household foods in 

Tucson is quite fluid in nature, with changes in household food use strategies (based on discard 

evidence) at least partly reflecting national economic trends. The responses to economic 

downturns may have resulted in increased social differentiation that has been maintained 

through 1986. 

While some trends appear to be consistent through time, such as the beer and wine 

distinction, others are subject to quite rapid change, such as the shift away from the discard of 

spirits artifacts or the trend towards increased beef use among non-Anglos. In many cases, 

discard trends fluctuate quite rapidly through time, from year to year (see Figures 22 to 24). 

This suggests quite rapid shifts in food use strategies a."ld perhaps a great deal of intra

community variability in food use. What was appropriate food use last year is perhaps not 

appropriate this year. This suggests that, at least in terms of foods, punctuated changes (on the 

order of a decade or less) often characterize modem Tucson household behavior. For example, 
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while Garbage Project researchers were finding 1 spirits artifact (most likely a bottle) for every 5 

,&,glo household pickups in 1976, by 1985 they had to analyze 15 pickups to find the same 

spirits artifact. What would seem like slight fluctuations in the purchasing power of the 

household (and probably product marketing and product style), result in profound changes in 

household procurement, use, and discard of food materials. 

While Tucson, as a part of the United States political, economic, and cultural tradition, 

is a very complex, technologically advanced, and dynamic community, this does not preclude it 

as a source of hypotheses for the study of simpler societies. Recent research has suggested that 

strategies of materials use in even simple technology hunter-gatherer societies can be quite 

variable from year to year and decade to decade (M. Jochim, personal communication, 1990). 

The results of this chapter support the accumulating evidence that coarse scales (one-hundred or 

two-hundred year increments) of measuring social change may not be the best for discerning 

change in product and material usage, regardless of the technological level of the society (see 

Spencer-Wood 1989; Montgomery and Reid 1990). 
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CHAPTER EIGHT 

METHOD AND THEORY IN THE ANALYSIS OF SECONDARY REFUSE 

This concluding chapter has two sections. The first section presents a general 

framework for the examination of secondary refuse. Based on the findings of the literature 

review and the case study, I suggest that an integrated approach to the explanation of refuse 

disposal patterning is necessary to address many of the problems that archaeologists pose. The 

second section of this chapter stresses that archaeological studies of modern refuse from 

industrialized societies are useful to prehistoric archaeologists, especially as a source of models 

and hypotheses for the examination of secondary refuse aggregates. Specific archaeological 

problem areas addressed by the Garbage Project studies reported in the two previous chapters 

are highlighted. I conclude that the application of the proposed methodological framework at 

archaeological sites will result in a better understanding of refuse disposal in the past and 

present and that this will lead to better studies of past human behavior. Problems concerning 

socioeconomic and demographic reconstructions and interpretations are stressed. 

A GENERAL FRAMEWORK 

FOR THE STUDY OF SECONDARY REFUSE AGGREGATES 

Archaeologists often encounter sites where refuse is not distributed homogeneously, but 

varies more or less dramatically across the site. The findings of ethnoarchaeology, historical 

archaeology, and modem material culture studies can be used as a source of hypotheses to test if 

certain common refuse treatments are likely to have operated to produce some of this variability 

at a site. This section identifies some basic hypotheses to guide archaeologists in the elucidation 

of a research program fitting their own particular temporal and spatial problems. I present the 

hypotheses in a framework from simple considerations of household activities to issues 

concerning the relationships and comparisons between more complex human groups. 
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Six research steps are suggested as a starting point for the examination of secondary 

refuse aggregates at archaeological sites. As this dissertation has focused on pre-depositional 

and depositional formation of refuse deposits, only cursory attention is given to post-depositional 

processes. This is not meant, however, to downplay the significance of such processes, but 

simply reflects the fact that a more comprehensive treatment is beyond the scope of this work. 

Research Step 1: Definition of the Problem 

This step is designed to define the specific past human behaviors, perceptions, or 

ideology that the researcher wants to target for study. In this step, the traces of secondary 

refuse aggregates that are most amenable for such study are defined. Secondary refuse 

aggregates are most valuable for addressing certain questions and are most reflective of certain 

human behaviors. It is impossible to reconstruct an entire systemic context on the basis of 

secondary refuse alone. In addition, certain types of information on past human behavior are 

particularly difficult to infer on the basis of refuse. 

Simply, one can think of a continuum from those elements of human behavior that are 

most easily studied using refuse data to those that are most difficult. The ease with which 

behavior can be studied is based on the biasing factors present. This does not mean that 

difficult questions cannot be addressed using secondary refuse aggregates, simply that greater 

effort in analysis must be expended, and the results of such expenditure may be more tentative 

in nature. This distance of the target behavior from discard behavior should not, then, preclude 

the consideration of data from secondary refuse contexts. In fact, a close examination of 

secondary refuse aggregates might lead to better reconstructions of certain aspects of human 

behaviors than those made employing traditional methods. 

The type of human behavior that is most readily reflected in secondary refuse aggregates 

is obviously depositional behavior. In fact, many aspects of ethnicity, wealth, external 



economics, and other complex aspects of a society are likely reflected in where and what 

materials are discarded. 
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As one moves away from the behaviors that directly led to the deposition of the refuse, 

however, the probability that biases will hinder archaeological reconstructions increases. Thus, 

at the level of procurement, generalizations will often be hampered by the inability to meet the 

assumptions of minimal biasing and uniform biasing (see Chapter Four). The following steps 

will help the archaeologist to better evaluate secondary refuse aggregates to determine if such 

assumptions are valid. 

Research Step 2: The Identification of Refuse Patterning 

This step simply assesses the degree of variability associated with secondary refuse 

aggregates at archaeological sites. Simple descriptive statistics and graphical presentations of 

artifact characteristics (such as histograms) from these deposits are the principal means of 

assessing this variability. Such a procedure was used in Chapter Five to examine the 

characteristics of Phoenix, Arizona, refuse. Additionally, statistical procedures might determine if 

refuse variability is distributed non-randomly across an archaeological site (such as Moran's I 

[autocorrelation] statistic). Major deviations, multiple modes, non-normal or non-random 

distributions, or significant autocorrelation might indicate that some level of behavioral or 

environmental variability is causing the refuse variability. 

It is likely that such variability in refuse characteristics across a site may be associated 

with post-depositional formation processes, refuse sorting behavior, proximity to different loci of 

activity, or socioeconomic and demographic variability. The absence of such patterning, 

however, may not preclude that such processes operated at the site. It is quite possible, for 

example, that two different processes will produce the same distribution of materials. For 

example artifact trampling and weathering can both result in a reduction in artifact size (see 
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Schiffer 1987; Archer 1990). For this reason, multiple artifact attributes should be addressed 

when examining refuse deposit variability. 

At some level, perhaps based on the unique characteristics of the material system, social 

complexity, and the research objectives of the archaeologist, refuse deposits should be classified. 

This ideally will identify what observational units are being compared, further distinguishing 

between the sheet-trash and secondary refuse aggregate continuum. This could be accomplished 

using either arbitrary or natural units of segregation. The point is that some of the surface or 

excavation study units should be identified as analytically different for addressing the particular 

problem that the archaeologist has posed. 

Research Step 3: Post-Depositional Formation Processes 

This dissertation has addressed itself specifically to cultural deposition of refuse and how 

that deposited material can be used to identify and study socioeconomic and demographic 

variability in a society. It has ignored the many processes that can further mix and distribute 

materials across an archaeological site, such as scavenging, trampling, erosion, rodent activity, 

excavation procedures, and many others. These processes are extremely important. After 

determining that there is some level of variation in the characteristics of refuse at a site, it is 

important to identify how post-depositional formation processes could have contributed to that 

patterning. This research step should in most cases occur prior to the examination of refuse for 

other causes--such as social complexity or activity variability. 

Researc..~ Step 4: Refuse Sorting Behavior 

Most of the ethnoarchaeological studies that have addressed refuse disposal have 

identified some level of refuse sorting operating in the societies (see Chapters Two and Three). 

It is quite likely that the structure of artifact distributions at sites and loci within sites are 
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associated with this simplest level of dispersal. Refuse is discarded differentially at a particular 

locus, such as a household's discard zone or an entire site, because the household members are 

consciously sorting their refuse into different components, attaching different significance to 

them (whether that significance be economic, symbolic, or otherwise), and then discarding those 

separated components at specific, often spatially discrete locations. 

For example, at an archaeological site, if the vast majority of certain types of refuse (say 

chipped stone or a particular type of ceramic) are found in different loci from other types of 

refuse (faunal remains, other ceramics), then the archaeologist might have a case for refuse 

sorting behavior. This research step should occur prior to the formulation of other 

interpretations, such as those relating the refuse to activities occurring at or near the locus. 

Supplemental traces might be used to test if sorting behavior is indeed in operation. For 

example, the archaeologist might examine if chipped stone debris is placed at greater distances 

from activity areas or in more remote or protected spots than other refuse. This would provide 

supplemental evidence for the hazardousness hypothesis, assuming that such refuse might be 

isolated because it is sharp and can cause unintentional injury. 

Conversely, the technological characteristics of ceramic materials might suggest that 

greater reuse was occurring with a particular type of ceramic. This factor might result in 

variations in the frequencies of the ceramic material within secondary refuse aggregates. For 

example, in some societies, only the most durable ceramic sherds might be reused as spindle 

whorls or only the most highly decorated sherds might be reshaped into jeweliy. These factors 

will likely affect sherd size and sherd attrition but will also influence where these materials are 

discarded. Reusable sherds, for example, might be more likely to be placed in provisional refuse 

storage. 
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For the studies of modem American refuse presented in Chapters Five to Seven, this step 

was ignored. This is because these studies focusing on a very specific discard context-the 

household refuse pickup. If a researcher is fairly certain that similar contexts of discard exist 

between observational units and if questions are largely restricted to questions concerning 

differences in discard behavior, then refuse sorting is not as important a consideration. It is 

important to note that, in the study, those interpretations that invoked procurement and use of 

products had to assume minimal biasing. 

Studies of refuse sorting are probably most useful at the intra-site level. For example, 

analyses of refuse deposits at a single household locus, including deposits produced in and 

around the household, as well as those deposits transported out to formalized discard areas 

might be most amenable for the identification of refuse sorting behavior. At higher levels of 

analysis, for example when one compares artifact distributions from entire sites, the complexity 

of behavioral and post-depositional factors will make the identification and analysis of refuse 

sorting quite difficult. 

Research Step 5: Activitv and Discard 

Many of the historical archaeology studies cited above cited in Chapter Three confirm 

the archaeological assumption that different activities, and the locations of these activities, affect 

the characteristics of refuse. Thus, a tavern site is identifiable on the basis of its refuse as much 

as by its architecture. This basic discovery suggests that people sort their refuse with respect to 

the activities that produce that refuse. Different activity areas produce different types of refuse. 

Two refuse disposal areas that received refuse from activity areas associated with two very 

different sets of activities will yield different types of refuse. 

This research step seeks to discern if refuse deposit variability is associated with the 

nature of the activities that produced the deposit. If two deposits are different, analysis should 
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probe the possibility that they received the debris from different types, frequencies, and 

intensities of activities. The case study (see Chapter Five, especially) suggested that variation 

between household refuse pickups was related to three generic types of household behavior-that 

associated with the frequent use of small amounts of material, that associated with the 

infrequent use of large amounts of material, and that associated with the maintenance of storage 

areas. 

Most of the time, the archaeologist will perform such analyses on data collected within a 

site. Deposits might be examined in a number of ways. One analysis might attempt to discern if 

deposit variability is associated with proximity to architectural and other features. Another 

might simply examine the mix of activities represented by the deposit as compared to other 

deposits across the site, as was done by Boone (1987). 

Research Step 6: Socioeconomic and Demographic Behavior 

Only once post-depositional formation processes, refuse sorting behavior, or the types 

and frequencies of activities that contributed material to them have been assessed, archaeologists 

begin to address discard variability associated with socioeconomic and demographic behavior. In 

this Step, the archaeologist can finally beg'..n to quantitatively compare spatially dispersed areas, 

for example "neighborhoods" within large sites or between sites. 

Modem material culture studies, including the case study (see Chapters Six and Seven), 

have suggested that a wide variety of socioeconomic characteristics can influence refuse 

variability. The study focused on wealth, the household developmental cycle, and ethnicity. 

While two groups may be distinguished based on their waste sorting behavior or on the 

mix of activities that contribute to a secondary refuse aggregate, the activities themselves 

(beyond waste disposal) can also be compared. In doing so, the archaeologist must determine if 

the variability in refuse traces is solely restricted to depositional behavior, and if not, attempt to 



relate variability in refuse traces to variation in non-depositional activities (food use, for 

example). 
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These six steps are a necessary research program to address the higher-level problems 

that archaeologists strive to solve. The remainder of this chapter reviews a number of these 

higher level research foci. 

SUMMARY AND CONCLUSIONS 

The results of the modem refuse study, especially those results listed in Chapters Six and 

Seven, suggest a number of hypotheses that have important implications for higher level 

archaeological theory and research. 

Household Development and Household Economic Distinctions 

In Chapter Six I suggested that the best explanation for the variability seen in the 

discard of household maintenance products was that of economic need at a particular stage in 

the household developmental cycle. Households at a specific stage in their development (those 

househo!ds with young children, especially) tended to discard greater numbers of products 

associated with household maintenance. This finding suggests a greater level of investment in 

materials, and presumably r.1oney and labor, for the household's dwelling unit. This is seen as a 

response to the need to insure or increase the vl!!ue of the household's principal capital 

investment, the dwelling. 

The motivation for this heightened level of investment may be ideological in nature. 

Social status in the present-day United States is closely linked to economic status. Study 

households performed maintenance tasks because they believed it would insure their long-term 

investment in the housing unit, increase their original investment, help to elevate their social 

status, and perhaps provide a better environment for their children. Regardless of the 
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motivating factors, the economic basis, in the form of the original investment in the dwelling 

and access to the resources to renovate and maintain it, was necessacy before the maintenance 

activities could take place at all. It is argued that at this stage in the household's development 

both the motivations and the resources were ideal for the maintenance behaviors that resulted. 

The implication of these findings is that the household developmental cycle provides one 

vezy important factor in the identification of major economic and social changes reflected in 

secondacy refuse aggregates. Refuse deposits may reflect economic differences simply because of 

the developmental stage of the household. Archaeologists must temper explanations that suggest 

more permanent and class-based social and economic inequality if those explanations have not 

addressed the potential role of impermanent, development-based inequality (see Greenhalgh 

1985). 

In communities where discard variability associated with developmental phase is 

spatially, as well as developmentally discrete, this will require an even more careful analytical 

approach. Neighborhoods where a typical type of household is found persistently through time, 

with relocations as households advance to new developmental stages, will be more problematic. 

Retirement communities, such as Arizona's wsun City, w are prime examples of communities that 

cater to the final stages in American household development. 

Household Economics and External Factors 

In Chapter Seven the economic basis for much of the variability associated with modern 

household refuse was further reinforced. Variations in food discards were correlated with wealth 

and ethnic distinctions. Such relationships, however, were found to be much more complex 

when examined over even a slightly longer term. The relationships that were found to be 

evident at a single period of time were not the same even five years later. 
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The differences among Tucson neighborhoods in the discard of food items were found to 

be distinctive for certain types of meat (beef, other meat, poultry) and alcohol (wine, spirits, 

beer). These measures of ethnic food choice found that, except for a few food types, distinctive 

differences were not persistent through time. For example, sample Anglo households discarded 

greater numbers of spirits artifacts than non-Anglo households in 1976-78 but discarded similar 

numbers of these artifacts by 1979. 

The implication of these findings is that with relatively slight variations in the perceived 

or real constraints on the household, in this case inflation and recession, there were large 

variations in the amounts of materials discarded by households. In addition, inequality was 

evident in the number of discarded artifacts between neighborhoods. This suggested that 

different types of households, whether defined on the basis of wealth, ethnicity, or both, 

employed different strategies to offset perceived constraints imposed by national economic 

trends. 

Much as spear styles tend to reflect age-based and other historical factors in Baringo 

society (Hodder 1982:68), so in modem Tucson only wine and beer seem to be a consistent 

marker of ethnicity or wealth. Most markers of ethnicity change more or less rapidly through 

time, perhaps recurring at certain opportune times in the form of traditional or ethnic solutions 

to current problems. These changes, however, can also be unique, based on extant information 

concembg what is appropriate, popular, or healthy. 

The very dynamic nature of household food-related discards in modem Tucson suggests 

that change in the use and discard of materials in past societies could be quite rapid as well. 

Very simple changes in perceptions of health or economic security will likely result in dramatic 

changes in the procurement, use, and discard of mundane household resources. 
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The results listed in Chapter Seven suggest that aggregations of data from long periods 

of time cannot adequately address local short-term changes in the use and discard of household 

materials. Often these short-term changes are the most important for identifying social change, 

the role of ethnicity in society, and social organization. These results suggest that the "fuzziness" 

that we see in the archaeological record might be a result of fluctuating patterns of adaptation 

within one group, not social or economic inequality or the differentiation of ethnic groups. 

The results of the modem material culture study provide a set of hypotheses that can be 

tested in prehistoric situations. For example, external factors that are perceived to constrain or 

actually constrain a household's ability to procure resources might be expected to result in 

heightened social inequality in the society. Additionally, there might be a divergence of adaptive 

strategies, based on economic or ethnic lines, to meet the challenge of those factors. At any 

level, the role of the household developmental cycle might further influence the levels of need 

and access with which short-term fluctuations are dealt with. If these suppositions are generally 

true, then ethnic identity might be most visible in the archaeological record at periods of general 

stress to household units, whether that be determined through environmental factors, cultural 

factors (e.g., national economy), or demographic factors. 

The employment of modem material culture as a hypothesis- generating device will 

result in more competent comparisons between the modem, industrial world and past societies. 

It has been said that the modem industrial world is so unlike the world of prehistory that little 

can be directly applied from the former to the latter (Flannery 1982:273-274; Cordell et al. 

1987:568). What I am suggesting here is that households in the United States make their 

decisions to procure resources and to use and discard materials on as little evidence as 

prehistoric households did. In this regard, both prehistoric and modem households do not make 

informed decisions based on perfect information that is translated to highly skilled workers, as 
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might be expected in a factory. Far from it, households receive extremely limited and filtered 

information on the natural and cultural environment around them. There is no such thing as a 

household specialist and domestic tasks are diverse, almost by definition. Because of this there 

is some level of inefficiency inherent in the household regardless of the time, technology, or 

place. This inefficiency affects both information processing and the performance of activjties 

based on this bformation. For example, much of the information transferred to households by 

the media and other sources is contradictory, only partly "scientific," and often distorted by 

reporting and advertising propaganda. Rarely does the household have access to the primary 

studies, nor could they appropriately evaluate these studies if they could get them. As a result, 

folklore and superstition is not that far displaced from the modern mythology that influences 

household decisions concerning health, popularity, and appropriateness. 

Furthermore, regardless of the technological and social level of the society, the choices 

made by the household are still made with a narrow framework. Thus only a few persons make 

and mediate decisions. Perceptions of stress, whether they be associated with a complex 

national economy or a deficiency in rainfall for a year, essentially have the same effect--they 

constrain the access of households to important resources. In this manner, modern households 

are no different from prehistoric ones. 

I suggest that households in all cultures make their decisions on a relatively limited set 

of evidence. Households are not autonomous units and are to a greater or lesser extent 

impacted by the natural and cultural environment around them. In this case the artificial 

environment in which the American household operates is no more stable or erratic than the 

natural and cultural environments in which prehistoric households operated in prehistory. At 

least at the household level, people have little control over the vagaries of politics, weather, 

national economy, and other constraining factors that can affect household decision-making. 
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suggest that the decisions that are made, therefore, are largely based on preserving the 

household unit, insuring its future, developing itself through time, and avoiding the imposition 

of detrimental external factors. At such levels, all households share similarities. 

This dissertation has suggested a set of methods for studying household secondary refuse 

aggregates. The problems associated with secondary refuse are to some extent unique and 

therefore require novel solutions. I have suggested that the best approach to improving our 

study of secondary refuse aggregates is to better understand modem, historic, and ethnographic 

refuse disposal first. With a framework for analysis based on well known societies, we might 

begin to address the problems of ethnicity, wealth, and status in prehistory, and make the link 

between these societies and our own. 
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