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PREFACE: IT'S ABOUT TIME 

More than 40 years ago, a young cultural anthropologist went to New Guinea to 

do dissertation research. Stymied after several frustrating months attempting to leam — 

unsuccessfully — the local language and its dialects, he decided to observe the people and 

record the amounts of time that were expended in a variety of tasks. Though this "stop

watch" anthropology was devoid of all cultural contextualization related to language, 

folklore, religion, etc., it did provide a picture of the society - and one that was distinct 

from previous ethnographies. To me, this is a parable about archaeology. 

In the way that our stopwatch ethnographer observed time expenditure in his 

study because he couldn't speak fluently with his informants, archaeologists examine 

material culture because it holds the traces of past societies that we try to understand 

without the voices of the past. Ceramics are perhaps the most abundant and ubiquitous 

material artifacts encountered by archaeologists. They are the topic of this study. 

In the context of the current study, "stopwatch" ethnography has another 

importance: we can estimate the time expended in production of the artifacts we 

encounter (in this case, potter>'). Time expenditure can then be a tool with which to 

examine diachronic change in material culture. Like stopwatch ethnography, it may 

provide viewpoints that were previously ignored, and thus offer new insights to our 

reading of the past. Though I do not argue that this distillation of an ancient society is the 

only picture, I do argue that it offers one of the many possible portraits of a different past. 

Without the ancient and modem people of Tell Leilan, Syria, this endeavor would 

not have been possible. This work is dedicated to them, as well as to George and Mae 

Aim Senior who consistently cultivated my curiosity, and questions, about the past. 
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ABSTRACT 

This study investigates changes in ceramics at Tell Leilan, Syria, during three 

consecutive periods between 2500 and 2200 B.C. These changes co-occur with 

significant socio-political changes: urbanization of the region and fledgling statehood. 

The approach developed to examine ceramic change in this work is Ceramic Technical 

Sequence Analysis (CTSA) which combines the strategies of ceramic ecology, the French 

technique et culture school, and behavioral archaeology. CTSA is also informed by 

practice theory; thus, the limitations of previous work in ceramic technology are reduced. 

This technologically-based work discloses that the ceramic change noted at Leilan is the 

result of intensified ceramic production, notably faster manufacturing techniques. 

Estimates of labor costs were attempted through proxy measures of time 

expended in procuring and processing raw materials, and in pottery production 

techniques, including vessel formation, decoration and firing. Investigations are ordered 

according to the chaine operatoires used in ceramic manufacture at Leilan, and each 

aspect of the chaine operatoire is specifically examined in regard to changes in time 

expended during manufacture activities. Though archaeologists often inform their 

research with scientific techniques, this project is atypical in the number of methods 

applied, as well as the additional information gleaned from interviews with contemporary 

artisan-craft potters (N > 40). Investigation of multiple lines of evidence, rather than 

reliance on a single technique, strengthen this study's conclusions. Data were derived 
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from a variety of characterization techniques used in Materials Science and Geosciences. 

Neutron activation analysis (INAA), systematic refiring tests, examination of 

petrographic thin sections, strength testing, dilatometry studies (thermal expansion), 

xeroradiography, observation of and consultation with modem potters and macroscopic 

examination of artifacts, were used to observe changes in ceramic production between the 

three stratigraphically delineated temporal phases at Tell Leilan. 

Not every aspect of chaine operatoire informs equally, nor agrees, on the topic of 

time expenditure. Vessel forming techniques deduced through "pot reading" of 

manufacture marks left on vessel surfaces proved to be the most fruitfiil. Ceramic 

Technical Sequence Analysis is productive in investigation of ceramic change, and when 

guided by larger research questions, may provide a link between ceramic- and social 

change. 
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CHAPTER 1: INTRODUCTION 

Archaeological ceramics are a multivocal class of artifacts. They may speak as 

chronological controls, ethnicity indicators, evidence of past exchange, indicators of 

ancient subsistence and cooking practices, technological systems of behavior, "insights 

into the lifeways of a people as well as their aesthetic perceptions and ideological 

systems" (Rice 1987:25). Near Eastern archaeologists, however, have generally only 

heard ceramics speak as chronological index-fossils, but perspectives are increasingly 

widening (e.g., Badler et al. 1990; Herman 1994; Blackman et al. 1993; Emberling 1997; 

Henrickson 1993; Pollock, Pope and Coursey 1996; Wattenmaker 1998). The historic 

"Ceramics and Man" symposium 30 years ago (Matson 1965) inspired a wider focus than 

had previously been devoted to archaeological ceramic study; however, despite the fine 

work of many scattered researchers' and the great strides that have been made in 

methodology, technological studies are rarely fully articulated to archaeological theories 

of sociocultural change. Because of my interests in material culture transformation 

related to the development of urbanism and complex societies, I attempt to link ceramic 

changes at Tell Leilan (Syria) with societal transformations in the third millennium B.C. 

1.1 Organization of Remarks 

This introductory chapter first presents an overview of my research questions and 

' Notably Bram van As, H.J. Franken and the Department of Pottery Technology at 
Leiden (Leiden anon. 1980, 1983; Franken 1983; van As 1987; van As and Jacobs 1988) 
as well as American researchers Jim Blackman, Pamela Vandiver, and Bob Henrickson 
{e.g., Blackman, Stein, and Vandiver 1993; Henrickson and Blackman 1996; Henrickson 
1991, 1992, 1993). See also review in Chapter 3. 
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ways in which they are addressed here. This is followed by an overview of ceramic 

theory in archaeology. I next describe Ceramic Technical Sequence Analysis (CTSA) 

which is defined and used in this work. CTSA is derived from three theoretical and 

methodological approaches: cultural technology {chaine operatoire), ceramic ecology 

and behavioral archaeology. The differences in these approaches are resolved in CTSA, 

and informed by the perspectives of practice theory. This chapter concludes with an 

overview of this work. 

1.2 Research Problem 

Technological studies, with their inherent links to labor and step-oriented 

processes (cf. Feiiunan 1980), are a link to examination of time expenditure in ancient 

societies. This project applies a novel perspective to the study of ceramics found at Tell 

Leilan, a north Mesopotamian archaeological site in Syria. Rather than merely 

cataloguing the forms and colors of pottery found, this project examines the techniques 

by which the pots were produced and attempts to make these inferences culturally and 

processually meaningful. Ceramics from three time periods were examined (2500 - 2100 

BC); during these periods the site grew from a small village (ca. 10 hectares) to the 

region's first city (ca. 90 ha.). 

This third milleimium sequence is particularly interesting because it encompasses 

the first widespread urbanization of the region (e.g., Algaze et al. 1995; Bretschneider 

and Dietrich 1994; Dohmarm-Pfalzner and Pfalzner 1996; Matney and Algaze 1995; 

Pfalzner 1997; Reade 1982; Wattenmaker 1998; Wattenmaker and Misir 1994; Weiss 
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1993; Wilkinson 1990b) and the development of the first incipient, locally-based city-

states in northern Mesopotamia (Weiss 1990a, 1990b)-. Though earlier states appeared in 

the northlands during the Uruk period, these were distinctly linked to southern polities 

(Algaze 1989,1992). The third millennium holds the first evidence of indigenous states, 

though ones likely borrowing the tools of early state-craft, such as emulations of writing 

and glyptic (see, e.g., Bretschneider and Dietrich 1994; Pettinato 1981;Weiss 1990a). 

Third millennium monumental architecture as well as the circumvallation and planning of 

residential areas also provide evidence of developing complexity (see Chapter 3). By the 

end of the millennium, there is clear evidence of southern Akkadian dynasty interests in 

the region at Brak {e.g., Oates and Oates 1989; Saggs 1995) and Titri§ Hoyiik (Algaze 

1990:344), as well as that suggested by Weiss (Weiss and Courty 1993; Weiss et al. 

1993; Weiss 1997b). Clearly differing levels of state organizations {e.g., northern 

"fledgling" secondary states vs. a southem "pristine" state) come in contact during the 

third millennium, allowing examination of the material record of the effects of this 

contact. Therefore, third millenniimi northern Mesopotamia is particularly interesting 

because it offers a venue where the crucible of secondary state formation (arguably the 

- Though some critics may prefer the use of "Greater Mesopotamia" or other terms, over 
"Northern Mesopotamia," I consider the upper Habur Plains as part of Mesopotamia 
because third millennium Leilan is characterized by Ninevite V pottery; all critics would 
consider Nineveh "Mesopotamian." Furthermore, Shamshi-Adad's Assyrian capitol at 
Leilan (Shubat-Enlil) also justifies the term. This is not meant to conceal the differences 
between "Syria/Syrians" and "Mesopotamia/Mesopotamians." The degree to which this 
geographic designation was political, cultural, and or economic clearly varied throughout 
history and provides provocative research questions with which to guide investigation in 
modem northem Syria. 
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most common form of state formation) can be examined. Moreover, because 

documentary evidence is available to validate this state formation, the material correlates 

and consequences of this process can be deciphered. These may provide interesting and 

important models and/or caveats for work in other world regions which lack written 

evidence of secondary state contacts. 

The following questions are addressed: 1) How did production of fineware 

ceramics used at Tell Leilan change throughout the third millennium? 2) How did the 

volume of materials produced change during this period? and 3) How did the time (labor 

costs) necessary for ceramic production change during the third millennium? The 

premise of this study is that technological changes in ceramic production are the results of 

increased efficiency and reflect alteration of a single variable: time expended in 

production. Time expenditure is not only considered in the forming methods, but also in 

the clay collection, pretreatment, vessel finishing and firing; distinctions between "task 

time" and "clock time" are for the moment not made (see Murm 1992: Whipp 1982). 

Ceramic studies in archaeology have recently emphasized specialization and the 

varied forms of the organization of production, and to a limited extent also consumption. 

Though pertinent in a broad sense to this study, I choose to specifically examine changes 

in manufacture technology rather than the broader-based category "production." Most of 

the studies of specialization concentrate on determining "specialist" production from that 

of non-specialists; as such, I believe that they are not applicable to this material, which I 

believe was made by specialists in both the early and the late periods. Very little work 
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has examined differences between specialist-made ceramics, and the research strategy 

most frequently aimed at identifying specialization (e.g., the standardization hypothesis) 

does not necessarily address differences between specialists. 

The profusion of forms of production that take place in complex societies is 

certainly interesting. The varied scales, contexts and intensities of these have been 

described by Balfet (1965), Brunfiel and Earle (1987:5), Costin (1991), van der Leeuw 

(1984), Peacock (1982) and Sinopoli (1988, 1994b), as well as others. Elaboration and 

full description of the organization of production was not possible from the Leilan data 

analyzed here, which were derived from a single operation. Perhaps future analyses can 

address variation of Leilan ceramics in respect to the organization of their production. 

Though the earliest temporal phase to be considered does reflect a large 

population influx (see Chapters 3, 4, 5), subsequent changes in the ceramics appear to be 

outgrowths of this tradition rather than the results of in-migration. This study will be 

based on technological changes in the ceramics that appear to have been stimulated by 

internal rather than extemal forces, though the degree to which postulated 

Akkadianization of the site and region affected ceramic production must also be assessed 

(Senior and Weiss 1992; Weiss et al. 1993). 

Estimates of labor costs were attempted through proxy measures of time expended 

in procuring and processing raw materials, and in pottery production techniques, 

including vessel formation, decoration and firing. Though archaeologists often inform 

their research with scientific techniques, this project is atypical in the number of methods 



35 

applied, as well as the additional information gleaned from interviews with contemporary 

artisan-craft potters. Investigation of multiple lines of evidence, rather than reliance on a 

single technique, strengthen this study's conclusions (see Killick 1996:227; Kingery 

1981, 1996a: 178; 1996b; Polya 1973). Data were derived from a variety of 

characterization techniques used in Materials Science and Geosciences. Neutron 

activation analysis (INAA), systematic refiring tests, examination of petrographic thin 

sections, strength testing, dilatometry studies (thermal expansion), xeroradiography, and 

observation of modem potters and macroscopic examination of artifacts, were used to 

observe changes in ceramic production between the three stratigraphically delineated 

temporal phases at Tell Leilan. Pilot studies of microstructure using scaruiing electron 

microscopy (SEM), X-ray diffraction (XRD), as well as petrography, were conducted but 

are not reported here. These results will be described in subsequent work. 

The changes noted in ceramic manufacture are particularly interesting because of 

their relationship to social and political changes documented at Tell Leilan. Leilan 

provided an excellent data set for this study because: 1) extensive exposures of a variety 

of mid-third millennium contexts were already available; 2) a great volume of material 

from discrete stratigraphic phases has been recovered; and, 3) the evidence for developing 

complexity is independent of ceramic interpretations (see section 4.3 .c, 4.3 .d). 

Unlike many other archaeological ceramic technology studies worldwide, I try not 

to concentrate on delineation of the constraints inflicted on potters by their ecological, 

technological and social envirorunents. Instead, my perspective is informed by 
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ethnoarchaeological work concentrating on the delineation of the choices and possibilities 

available in production (e.g., Gosselain 1998; van der Leeuw 1993). Pottery manufacture 

is not, technologically speaking, highly constrained by physical or chemical performance 

characteristics; hence it offers considerable room for choice in the materials and methods 

applied by producers. To refine observation of the available choices, I have ordered my 

analyses according to the concept of chaine operatoire^ and propose a ceramic research 

perspective that I term ceramic technical sequence analysis (CTSA). Briefly, this 

perspective has grown from ceramic ecology (Matson 1965a) and organizes analysis of 

ceramic technology through chaine operatoire (see section 1.5 below). Further, CTSA 

draws inspiration from the recently renewed interests in technology within English-

speaking anthropology (e.g., Dobres and Hof&nan 1994; Pfaffenberger 1992), and its 

application, particularly to diachronic studies, will provide rich illustrations of the roles 

that agency and habitus can play in archaeological interpretations. The varied approaches 

that I combine in the CTSA portmanteau are reviewed in the follov^ing sections. 

beginning with the general views of ceramics in archaeology, and the meaning of their 

diachronic and synchronic variability. 

1.2.a Time 

As described in the preface to this work, the amount of time expended in ceramic 

manufacture is the topic of this study, though this is variably measured as labor or 

^ Briefly, chaine operatoire comprises the analysis of a production technology via the 
steps employed. 
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efficiency (see Chapter 2). In general, the "stopwatch ethnography" story is a parable for 

archaeological views of cultures - we work with the materials that are available to us, the 

material culture, and squeeze out of them what information we can concerning the group 

studied. We observe and quantify material primarily because we can't interact directly 

with the people in the past through intensive interviews, interactions, observations or 

shared tasks in the ways that cultural anthropologists can in their research. But in the 

context of the current study, "stopwatch" ethnography has another importance: we can 

estimate the time expended in production of the artifacts we encounter (accounting, of 

course, for error in replication techniques and inferences). This can then be a tool with 

which to examine diachronic change in material culture. Much as the "stopwatch 

ethnographers" obtained a different view than that seen through standard anthropological 

procedures (and one arguably as valid), investigation of artifact production based on 

examination of time expenditure offers an alternative to standard typologies (see Ch. 5). 

"Time," and especially its alternative cross-cultural and historical 

conceptualizations, is an important aspect of society that is interwoven with most 

ethnographies (Munn 1992), though rarely investigated as their central theme (see Gell 

1992; Minge-Klevana 1980). "In short, the topic of time frequently firagments into all the 

other dimensions and topics anthropologists deal with in the social world" (Munn 

1992:93). Because of this, the literature on "time" is huge and diverse {e.g., see Munn 

1992). 

Though expressed by a single word, most people actually have (at least) two 
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conceptions of time; I tenn these macro- and micro-time"*. Macro-time is framed by 

calendric, seasons, and so-called "natural time" categories based on physical phenomena 

(e.g., sun, moon, tides, flood seasons). Micro-time is smaller in scale, and it relates to the 

units of time that are smaller than a day; it is either measured in a clock-like maimer or 

via task duration. Studies of micro-time have been an especially important component in 

research on the anthropology of work (Minge-Klevana 1980; Mvmn 1992:103-104), and 

have been under-valued by anthropologists, especially the area of time-economics (Gell 

1992:321). 

Edward Thompson (1967), drawing heavily on ethnography, published one of the 

most influential statements regarding the relationship between time and work. He stated 

that work had become increasingly time-ordered during the past two centuries. This new 

order was based on clock- rather than natural- or task-based time. Thompson's article 

cited early anthropological studies of non-industrial groups and their time patterns; works 

by Evans-Pritchard (1940) and Bourdieu (1963) were used to argue that the transition to a 

mature industrial society entailed "a severe restructuring of working habits - new 

disciplines, new incentives, and a new human nature" (Thompson 1967:40). Thompson 

envisioned both pre-industrial rural and urban dwellers working according to "natural 

* I use these solely for heuristic purposes, and realize that the two distinctions are clearly 
connected ("units" of micro-time accrue to form macro-time). I do not choose to draw a 
distinct delineation between them. Recent ethnographic interests that I would consider 
"macro-time-" related would be those related to social memory (e.g., Connerton 1989), as 
well as phenomenological issues related to ritual calendrics. These are explicitly non-
empirical (Gell 1992). 
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rhythms of task-based time." This was then replaced by stricter, clock-based codes 

expressed in a 

simple relationship .... Those who are employed experience a distinction between 
their employer's time and their 'own' time. And the employer must use the time 
of his labour.... Time is not currency: it is not passed but spent {ibid.-A3). 

Thompson's persuasive thesis still generally holds true, but it has been "adjusted" 

in regard to a number of critiques^. In the same way that these criticisms conclude that 

"multiple time-reckoning systems have continued to operate in advanced economies" 

(ibid.; see also Gell 1992), multiple systems may have been operating in past complex 

societies. It has been argued that a distinct boundary of the onset of industrial capitalism 

separates much of archaeological material from modem experience (e.g.. Shanks and 

Tilley 1987a). I believe that this boundary is blurred by the political economies of early 

states; it is not as simple as "pre-Capitalist" and "post-Capitalist." Further, study of time 

expenditure in ancient Mesopotamia is legitimated by written records dating from 

roughly 2000 B.C. in which exact production times are listed for pottery, by form (see 

Chapter 3, especially Table 3.2). Whether pre-Capitalist or not, these states clearly had 

an interest in rationalizing behavior. 

Gell (1992) has recently summarized literature concerning the anthropology of 

' Whipp (1987:218-219) discusses these thoroughly. The major points are that (1) 
Thompson gave too much weight to the ability of employers to increasingly commodify 
time at work, and that (2) the nearly linear progression from task-time to clock time was 
overdrawn. Further, (3) Thompson underestimates "the range and diversity of how time 
is experienced by people as both workers and actors in other social settings and the 
interrelations of these experiences of time" (Whipp 1987:219). 
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time, and refuses to accept the relativist constructs of social time that he believes to be 

"incoherent and misleading" (ibid.:5). Gell (1992:315) insists on a distinction "between 

time and the processes which happen in time" and opposes the "trend of thought which 

distinguishes different species and varieties of time on the basis of different types of 

processes happening in time." He states further that "the whole point of an abstract 

category such as 'time' is precisely that it provides the means for the relative unification 

of otherwise diverse categories of processes" {ibid.). With regard to studies of time in 

anthropology, and especially to their postulated different experiences of time, Gell 

proselytizes: 

There is no fairyland where people experience time in a way that is markedly 
unlike the way we do ourselves, where there is no past, present and future, where 
time stands still, or chases its own tail, or swings back and forth like a pendulum. 
All these possibilities have been seriously touted in the literature on the 
anthropology of time...but they are all travesties, engendered in the process of 
scholarly reflection.... There are only other clocks, other schedules to keep 
abreast of, other fhistrating delays, happy anticipations, unexpected turns of 
events and long stretches of grinding monotony (Gell 1992: 315). 

I find a rationale for examining time concepts in the past in Gell's statements. An 

interesting link to the development of complex societies is noted because time systems 

are intertwined with power, and they play in the processes of historical colonial 

subjugation (Gell 1992:306-313). Gell, quoting Pelliot (1929) says, "not for nothing did 

the ancient Chinese bureaucrats say, when they had incorporated some new region into 

the empire, that its inhabitants had 'received the calendar'"(Gell 1992:313). At least 

some states implemented their concept of time as a tool of domination. 

Some cultural anthropologists acknowledge the universal importance of time to 
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their studies (Gell 1992; Munn 1992:93, 116). Archaeologists, on the other hand, rarely 

explicitly mention these topics (but see Shanks and Tilley 1987a), though some may 

argue that merely by embracing anthropological archaeology investigators are explicitly 

studying "time," and that the formalized notions of the Annaliste approach {e.g., Knapp 

1992 ) are inherently obvious to all archaeological investigators. That the structures of 

history (and prehistory) simultaneously work at different scales is the central point of the 

Annales school, inspired by French historian Femand Braudel (1972). 

Braudel pioneered a tripartite view of history in which time operates on three 

levels: geographical, social and individual time (Braudel 1980:3-14). The foundation of 

this is the "almost changeless" history of people in relation to their surroundings (longiie 

duree). Social time relates the history of social groups and groupings. Braudel's third 

category is the history of individuals. This level embraces the events and rhythms of 

their life courses. The levels are inseparable and each level runs simultaneously. 

As archaeologists we frequently acknowledge these different scalar levels: long-

term horizons vs. the evidence of individual acdvities from which we reconstruct 

behaviors and ultimately larger social theories and interpretations. Many researchers 

explicitly draw inspiration from this approach (Bintliff 1991; Duke 1992; Knapp 1992). 

Braudel himself has over-privileged the role of longue-duree,^ and though his scheme is 

® See discussion in Whipp (1987:214). I do not, however, advocate that archaeologists 
embrace Braudel's more recent reductionist views in which the effects of la longue duree 
are privileged over other aspects of history. In these terms, particularly in viewing the 
effects of the enviroimient on human pasts, I adhere to the views expressed by van der 
Leeuw (1998). 
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enticing it does not offer mechanisms through which the levels or scales of past events 

interact. Other work by the Annales school, primarily in Medieval Studies, has placed 

greater emphasis on the individual scale through detailed descriptions. It is through such 

work that the inter-relatedness of the three levels is seen. These "levels" or "scales" of 

time and history are inherently recursive, and their contingency should be considered. 

Archaeologists have rarely attempted to discuss micro-scalar concepts of time 

directly, and many believe that this neglect is only rational because we cannot dig up a 

culture's concept of time. Thus, discussion of the topic can only be conducted through 

mappings of our modem views onto the past. This caveat is apropos, but I argue that 

concepts of micro-scalar time, as related to work and labor, may be accessed through 

analyses of changes in production technologies. Feinman (1980, Feinman et al. 1981) 

has already creatively measured labor investment in production; his work concerning the 

"production step measure" is very influential in the present study. 

The studies that have been conducted to investigate micro-scalar concepts of time 

generally involve principles of efficiency and time-budgeting in craft or subsistence 

production (cf. Rathje 1978; Sheets 1978; Torrence 1986). Such studies have been 

heavily critiqued, especially those entailing optimal foraging theory and/or those based in 

"rational man" approaches (e.g., Keene 1983). Dobres and Hoffman (1994) have recently 

suggested an approach, grounded in "practice theory," for examining the technological 

and economic issues that I relate to micro-scalar changes in production. An important 

goal of practice theory is its focus on social agency and its tenet that "the social collective 
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is comprised of individuals and small-scale groups interacting in ways that may be at 

odds with each other" (Dobres and Hoffinan 1994:224). They imply that optimization 

and rationalization can be studied if divorced from their former ontological premises and 

re-aligned with practice theory such that the options open to humans when faced with 

decisions are extended beyond the basic environmental and biological ones generally 

presented (Dobres and Hof&nan 1994:224). Thus, if we can free our thinking from rigid 

structures and bounded systems, it can be appropriate to study time expenditure and 

"efficiency" in the past. 

Do concepts of time transform in different societies at the same rate? Of course 

they do not. But in state societies "time" most likely became commoditized in some 

sectors. So-called "attached specialists"(5'en5M Earle 1982 and Costin 1991, see Chapter 

3) often existed to ftirther the legitimation and wealth of societal elites; these specialists 

expended more "time" in the production of their wares than others. Independent 

specialists, on the other hand, may have been free to change the time expended in 

production, and especially to economize or adopt efficiency measures, much in the same 

way that modem production potters create ad hoc inventions and new techniques to 

increase their output (see comments in Appendix G. 1). Independent specialists could 

then be free to react to market phenomena, and to respond to various market "pulls." On 

the other hand, changes in manufacture may be related to "push" factors in that 

production may have been controlled, and somewhat regulated, in efforts to reorganize 
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production by either internal elites or external {e.g., Akkadian) forces^. Changes in time-

expenditure may have affected other economic areas, perhaps increasing "time" and 

resources consumed in their acquisition. Particular attention must be applied where state-

or other elite intervention in crafl activity is observed; such "management" does not 

necessarily increase efficiency, as noted by Hastorf and Johannessen (1991) in their study 

of prehispanic Andean fuel use. Choosing between these various interpretations of 

observed efficiency increase is not trivial, and significant contextual data must be used to 

assess the validity of one conclusion over another; it is likely, even at a site as richly 

documented as Tell Leilan, that more data will be needed before findings can be resolved. 

In the way that our stopwatch ethnographer (see Preface) observed time 

expenditure in his study because he couldn't speak fluently with his informants, 

archaeologists examine material culture because it comprises the traces of past societies 

that we can attempt to understand without the voices of the past. Ceramics are perhaps 

the most abundant and ubiquitous material artifacts encountered by archaeologists. They 

are the topic of this study. Because we generally lack a fine-grained portrait of daily life, 

anthropological archaeology studies usually are of changes over time. Many different 

views on why materials change have been offered. These are discussed in the following 

section. 

' Johnson (1973, 1975), in his work on the earlier Uruk period, proposed that craft 
production was taken over by elites of early states so that their centralized administration 
of production would develop the dependence of the coimtryside on urban sites. Within 
this model, however, Johnson did not propose ways that the products would change if 
forced into a different mode of production. 
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13 Anthropological Views of Ceramics: A Review of Ceramic Theory 

That ceramics are valuable indicators of social and political change is a long

standing tradition among prehistorians. This is because pottery is almost indestructible, 

widespread, and relatively easy to collect, handle, store and study. Additionally, 

ceramics are abundant at any site of ceramic-bearing periods that was occupied for more 

than a few years (McGregor 1941:86). Moreover, it is generally believed that minute 

temporal and spatial changes or variations are reflected in ceramics (ibid.); thus, we 

presume that they give material clues to societally-based transformations. 

That ceramic transformations mark social and/or political change is so embedded 

in archaeological reasoning that few even attempt to question it (e.g., Wilkinson and 

Tucker 1995)*. This is a primary assumption of prehistorians because they lack other 

avenues, such as writing or glyptic, through which social changes literally can be seen 

and read. Insofar as prehistorians generally deal with much smaller sites and less 

complex political systems, it may be a fair assumption that ceramics and their 

transformations played a large role in society. Diachronic changes in ceramic 

assemblages could represent invasions, or changes in trade relations, or other societal 

restructuring. This can only be truly tested in conjunction with architectural studies, or 

other artifact and feature studies, that together indicate social and political changes with 

greater credibility (for examples, see Stark et al. 1995; Clark 1996; also discussion in 

® To be fair, most Near Eastern archaeologists posit social changes based on 
combinations of architecture and ceramic change; rarely do they consider solely ceramic 
change as an indicator. 
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Anthony 1990). That ceramic change alone can in no way be equated with political 

history has been strongly argued elsewhere (Adams 1979; Kramer 1977). Despite the 

highly-valued status of ceramic artifacts to researchers, it is clear that there is no coherent 

theory of ceramic change in prehistoric archaeology . 

In studies of historic periods, on the other hand, ceramics become a very under

utilized class of data. The later Mesopotamian ceramic sequences,^ particularly in the 

north, are critically under studied, inadequately documented and poorly understood 

(Armstrong 1997:457; Wattenmaker 1998). At the large tell (mound) sites of the greater 

Near East, historic periods are defined by political events rather than ceramic "horizon" 

styles; thus, ceramic studies are generally relegated to resolving chronological issues 

(Armstrong 1997:456-459; Moorey 1994:143, 157)'°. The "important" data concerning 

societal transformations are all derived from other artifact classes: epigraphy and glyptic, 

monumental architecture, and rare trade goods. The sheer quantities and ubiquity of 

ceramics in historic sites suggest their mundane meaning in the larger picture of societal 

transformation, and especially state development to most researchers. This is ironic when 

compared to prehistoric studies where the ubiquity and quantity of ceramics highlight 

them as particularly important artifacts". The prosaic nature of historic period ceramics 

' "Later" denotes post-Ninevite 5 in the north and post-Early Dynastic 1 in the south. 

'°Geoff Emberling's (1995, 1997) study of Scarlet Ware provides one exception; he 
cautions that production context and specialist goods can also mark ethnic groups as well 
as elites. 

" In the recently published encyclopedic works dealing specifically with the ancient 
Near East this contrast between the importance of ceramics in prehistoric vs. historic 
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is reinforced by their appearance: with some notable exceptions, most researchers view 

the ceramic corpus as having "consisted of undecorated, mass-produced vessels in plain 

wares. Their shapes evolved only gradually, creating, at least in the south, what appears 

to be a continuous sequence that extended well beyond the fmal political eclipse of 

Babylonia in the sixth century BCE" (Armstrong 1997:457). 

Both because of my training as a prehistorian, and because of my interests in the 

material culture transformations related to the development of urbanism and complex 

societies, 1 attempt to link ceramic changes at Tell Leilan in the third millennium to 

societal transformations. First, I review previous work on ceramic change in 

anthropological archaeology. 

1.3.a Studies of Ceramic Change 

Approaches to ceramic change in archaeology have been divided into two general 

schools: changes in "style" and changes in "technology." The fallacy of this dichotomy is 

discussed below in section 1.4. The "style of technology" (Lechtman 1977; Wright 1985, 

1986, 1988) as well as the recent application of Leroi-Gourhan's operational sequence 

analysis as a route toward revealing "technical styles" (Lemonnier 1992, 1993; Gosselain 

1998; Stark 1998; van der Leeuw 1993) are discussed below in sections 1.4 and 1.5. 1 

periods is particularly visible. For Instance, The Oxford Dictionary of the Near East 
devotes 6 pages to Mesopotamian ceramics. Of this, fully 4 pages concern prehistoric 
ceramics whereas only about 1 page is spent dealing with historic period ceramics (the 
other page is bibliography). Note, though, that the length of time discussed varies 
(prehistoric ceramic period is roughly 5000 years, whereas the historic period is only cat. 
3000). 
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incorporate these views and methods in my analyses (see section 1.6). This work, being 

technologically based, has little to do with the "style debates" of the 1970s and 80s; 

however, I briefly summarize the archaeological style literature in the following section 

and point out the aspects that I believe pertain to my work. "Styles" are obviously 

produced, thus their variation must be addressed in any study of production. 

U.b Ceramic Style 

Though what is meant by "style" has been thoroughly discussed and debated 

throughout the 1970s and 80s, what I address here is defined simply as decoration and 

shape of ceramic forms®. As such, style is an "easy-to-change" component of pottery 

given that it is generally freed from technological constraints; thus, it can change quickly, 

and will possibly reflect the "minute temporal and spatial changes" to which McGregor 

referred (1941:86). An initial caveat is that discussions of stylistic change have been 

dominated by prehistorians, as is illustrated by the following discussion. 

Archaeological explanations of stylistic change prior to the 1970s were generally 

neglected or believed to represent the different migrations or invasions of people; in some 

extreme cases, it seemed as though archaeologists were equating pots with people and 

plotting their march across the landscape (Epstein 1966; Kenyon 1966; Mallowan 

1956:23; Thomas 1967:69; Welker 1948:218; and Young 1967; see also discussion in 

section 2.1.b). As previously mentioned, ceramic styles were used primarily as index 

® I share Pfaffenberger's alternative view (1992), however, in which the separation of 
"style" from "technology" is entirely artificial. 
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fossils that dated sites in relational series. The meaning and explanation of changes in 

ceramic design attributes were almost entirely circumvented.' 

In breaking with this tradition, Binford (Shanks and Tilley 1987:92; cf. Eggan 

1963), and later Durmell (1978) discussed changes in ceramic style as "stylistic drift." 

Aspects of ceramic designs would change gradually over generations as populations 

increased, budded off, and inter-married. Because it was conceived as functionally 

peripheral to society, style was exposed to and affected by random permutations and was 

perceived only as a passive phenomenon. 

Regional adaptations and vessel form constraints were suggested as causes of 

ceramic change by Cohen (1977), Martin and Plog (1973), Plog (1978, 1980) and Sherratt 

(1981). Causes based in social interactions, including learning frameworks, were posited 

by the "ceramic sociologists" (Deetz 1965; Hill 1970; Longacre 1970; Plog 1976; and 

others). These researchers attempted to interpret aspects of ancient social structures from 

the spatial correspondence of specific ceramic designs with architecturally-defined units 

that were believed to directly represent past residence patterns. 

At least two "schools" of style interpretation arose in opposition to the ceramic 

sociologists; (1) motor-habit-variation and, (2) information exchange. Hill suggested that 

changes in ceramic styles were caused by variations in the motor habits of potters (see 

Hill and Gunn [eds.] 1977). With a broadened interpretation. Hill's work could be 

' But note GofFs work (1963) which attempted to test ideas held by epigraphers about 
early Mesopotamian ideology through analyses of motifs on prehistoric artifacts. 
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applied to the present study, although with emphasis on motor habits in technology of 

vessel formation rather than decoration. Further, these motor habit variations would be 

addressed as evidence of learning contexts. Wobst (1977), and also Wiessner (1983), 

Hantman and Plog (1982), and others, suggested that style in artifacts exists to abet the 

exchange of social information. Though easily accepted in terms of the clothing and 

head-dress styles initially suggested by Wobst and Wiessner, the notion that pottery 

vessels were "messaging" was a bit harder to accept because many stylistic aspects of 

ceramics carmot be observed until they are in close proximity to the observer. Moreover, 

it seems that only simple messages can be exchanged via pottery motifs (but see 

MacDonald 1990 for suggestion of varieties of messages). Perhaps, in the geometric 

Ninevite V incised and excised wares, such a "messaging" fimction could be inferred. If 

so, by Leilan period lla, the importance of expressing such information had abated and by 

Leilan lib it was evidently entirely eclipsed or suppressed. 

"Isochrestic variation," in which style and function are melded together (Sackett 

1982, 1986, 1990), was introduced in the 1980s. Based primarily on lithic production 

rather than ceramics, Sackett's "isochrestic style" explains artifactual variation as 

ethnically varying "ways of doing things." Though I find this more parsimonious in 

explanatory terms, many researchers misread Sackett and believe that he relegates style to 

a mere expression of function. The isochrestic style view does not address why styles 

change over time, but only over space ("ethnic" variation). Additional discussion and 

detailed critiques of the style literature can be found in Carr and Neitzel (1995), Conkey 
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and Hastorf (1990); Gebauer (1987); Hays (1993); Hegmon (1992); Plog (1995, 1983); 

Rice (1996:148-153) or Shanks and Tilley (1987b:92, 138-139). 

None of the "explanations" of stylistic variability in archaeology can, nor should, 

be applied universally. Unfortunately, during style debates of the 1970s and 80s most 

theories were tested on whatever materials were available; the essentially new discipline 

of ethnoarchaeology provided a fertile field in which to raise and test theoretical models. 

As previously mentioned, most researchers were concerned with interpretations of 

prehistoric artifact styles, so applications of the style literature are somewhat skewed in 

this way. Few, if any, researchers have attempted to delineate the constraints of different 

style theories with reference to the variety of data and societies to which the theories are 

applied. It is likely that different theories are suited to different kinds of materials and 

different types of cultural organizations. 

Are there different concerns reflected in artifact style in small bands and tribal 

units, and their trade networks, as opposed to larger urban, self-contained organizations? 

Probably. Are the kinds of styles encoded in objects with short use-lives different from 

those with generation-long, or longer, use-lives? Possibly. Are styles of utilitarian 

objects dramatically different from styles expressed on or in less-utilitarian articles? 

Probably. Is it possible for anthropological archaeologists to consider the aesthetics of 

styles applied to the artifacts we study? Aesthetics, traditionally the realm of art history, 

have been denied a place in anthropological study because of the widely acknowledged 

difficulty of escaping our own cultural subjectivity (e.g.. Hunt 1993; Prown 1993). 
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Increasingly, researchers are looking at style issues across and between traditional 

analytical boundaries, such as comparing motifs between ceramics and textiles {e.g.. 

Hays 1992), basketry, or metals (Lechtman 1977). These cross-material comparisons 

promise fruitful results, and sometimes offer potential aesthetic and cognitive insights 

{e.g.. Hosier 1996; Keighdey 1987; Lechtman 1993; Sillar 1996). 

Application of anthropological interpretations of style, and particularly recent 

studies of social boundaries, may provide interesting insights into studies of Ninevite 5 

ceramic motifs (see section 7.3 .m for discussion of the technology of incised motifs). 

Was this unique aesthetic tradition a boundary-marking device? If so. to what degree was 

it actually mapping-out ancient social boundaries, and to what degree may it have been 

imitated and emulated over a wide region? What did the loss of this stylistic repertoire 

mean? Further interpretation of the loss of symbolic meaning encoded in pottery motifs 

is well beyond the scope of this study; it will, however, be discussed briefly in the 

concluding section. Though frequently partitioned fi-om such work, styles are produced, 

just as other aspects of artifacts are produced; thus, discussion of their meaning and 

significance belongs in any treatment of production. 

Technological change is the flip-side of the "style" explanation coin whenever 

change is noted in archaeological ceramic assemblages over time or space. The next 

section considers ceramic technology studies not from the perspective of what has already 

been done, but from the perspective of the renewed interest in technology in general and 

its place within Anthropology. 
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1.4 Technology 
"In American archaeology over the past twenty years, there has been significant 
concem with the concept of style which, while generally recognized as expressive 
of social identity, has been viewed in juxtaposition to function. Had these 
American scholars had access to this notion of operational sequences, this 
intellectual dead end might well have been avoided' (White 1993:xviii; emphasis 
mine). 

The dichotomy between style and technology has driven a lengthy discussion (as 

noted above) ~ one that may have been entirely circumvented if technical systems had 

been discussed in different terms, as suggested above by White. This sentiment is 

supported by PfafFenberger (1992:504) who states, "in short, the distinction between 

'ftmction' and 'style' is a product of the decontextualization and dehistoricization of 

artifacts" (emphasis in original). 

Speth (1992:vii) notes that "the study of technology has a long and checkered 

history in anthropology" but that the early studies of the "seemingly endless variety of 

'primitive' human cultures" had only "provided what in hindsight seem rather sterile and 

largely descriptive inventories of material culture rather than explorations of how 

technologies...were organized and how they were integrated into the larger social, 

economic and symbolic whole." Given the initial direction of technology studies in 

anthropology, Speth states that it is not surprising that early ethnologists turned their 

attentions away from technology to other domains "that promised to offer much broader, 

more comprehensive, and more relevant views of human culture" (ibid.). Pfaffenberger 

similarly discusses the early "academically embarrassing" (1992:491-493) work on 

material-culture studies, and suggests that it is now time for technology studies to 
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"overcome nearly a century of peripheral status" in anthropology. 

French researchers maintained an interest in technology that has matured despite 

the American neglect of the anthropological study of technology. This intellectual and 

theoretical gap symbolized by the Atlantic ocean has been increasingly noticed by 

researchers (Dobres and Hoffinan 1994; Stark [ed.] 1998; van der Leeuw 1993). The 

French "Techniques et Culture"^° school inspired by Gille (e.g., 1980), Haudricourt (e.g., 

1968), Leroi-Gourhan (e.g.,1943, 1945), and Mauss (1935), as well as Cresswell's (e.g., 

1968, 1976, 1983) work and teaching, is only now becoming widely known to American 

archaeologists through the English-language publications of Europeans, most notably 

Pierre Lemonnier (1986, 1992, 1993). Some researchers associate the failure of English-

speaking anthropologists and archaeologists to develop a coherent theory of technology 

with the lack of English translations of Leroi-Gourhan's seminal works, especially Le 

Geste et la Parole (van der Leeuw 1993:238-239)". The significance of Gesture and 

Speech to technical studies is summarized by White (1993:xviii) in the introduction to the 

work: 
Because operational sequences are culturally/ethnically derived, they are the 
fundamental basis for what ethnologists, archaeologists, and art historians 
recognize as 'style': 
The technical life of the hunter, and later of the farmer and the artisan, involves a 
large number of sequences that correspond to the many actions needed for their 
material survival. These sequences are empirical, borrowed firom a collective 

Technique et Culture is a French journal devoted to the study of technology and 
anthropology. 1 use the English gloss "Cultural Technology School" to refer to these 
researchers. 

'' The first full English translation of Le Geste et la Parole (Leroi-Gourhan 1964-5) was 
published the same year as van der Leeuw's essay. 



tradition that one generation passes down to the next. The principal trait, for all 
the unity of their broad outlines and their extension over vast polythetic territories, 
is their strongly marked local and individual character. (Leroi-Gourhan 1993:253) 

Sander van der Leeuw (1993) calls for the application of Leroi-Gourhan's perspective to 

Anglophone archaeology, and especially for its application to pottery studies. This 

methodological perspective has largely been applied to lithic analyses and van der Leeuw 

admits that even the French have neglected to apply Leroi-Gourhan's views to ceramic 

studies (1993: 283, n.2; but see Dietler and Herbich 1989). Before I continue with a 

description of the technique perspective, 1 address the question: Why should we study 

technology? 

1.4.a Why Technology? 

The material culture of the archaeological record most clearly documents changes 

in technological behavior (cf. Schiffer 1992:ix). But technology is not just chosen out of 

necessity as a unit of study by archaeologists. Rather we concentrate on it because it 

"manifestly involves behavior and artifacts" and as such may be "the best place to begin 

teasing out the laws and theories of behavioral change" (Schiffer 1992:x). More directly, 

technology is important because it is the foundation of economic life. 

A number of other researchers have recently turned to discussions of technology, 

but are approaching it through a perspective quite different from Schiffer" s nomothetic 

one'-. Pfaffenberger (1992:493) discusses the field of science and technology studies 

For instance, Dobres and Hof&nan (1994), Dietler and Herbich (1998), Roux et al. 
1995; but see also Schiffer (1991) for a study in which individuals and small-scale groups 
have significant influence. Pfaffenberger (1992) presents a useful synthesis of 
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(STS) that has combined history, sociology and technical fields to develop "the 

sociotechnical system concept (Hughes 1990) that refuses to deny the sociality of human 

technological activity." This perspective has been forged largely outside of anthropology 

in the social and historical studies of industrial societies (Pfaffenberger 1992:493). 

Dobres and Hof&nan (1994:213) summarize archaeologists' renewed interest in 

technology: 
...technological analyses can investigate the contribution that seemingly mundane 
material culture production makes to the shape of prehistoric lifeways and culture 
change. The social dynamics that occur in the course of day-to-day artifact 
manufacture, use, repair, and discard, that is, microscale social dynamics 
involving individuals and small-scale groups, are an underdeveloped topic in 
archaeological research. 

Dobres and Hoffman (1994:212-214), as well as others {e.g., Dietler and Herbich 1998), 

emphasize that the contexts, materiality, and social theory within which technological 

data are interpreted are crucial to developing a "comprehensive and human-centered 

approach" to the practice of technology (Dobres and Hoffman 1994:214). They 

underscore that "technologies are not practiced in a cultural vacuum where physical laws 

take precedence" (Dobres and Hoffman 1994:213), but rather that technology is a 

"dynamic cultural phenomenon embedded in social action, world views, and social 

reproduction" {ibid.:2\ 1). 

The renewed interest in technology by archaeologists and other anthropologists is 

buoyed by fresh perspectives'^. Dobres and Hof&nan state that "it has become 

technological studies in general anthropology, rather than one specific to archaeology. 

The archaeological statements on technology cited above have not dealt with the role 
of ritual (Condominas 1986;Lansing 1991; Pfaffenberger 1992:501). Though the labor-
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increasingly clear that a robust social theory must be brought to the study of prehistoric 

material production if technological research is to understand the dynamic social 

processes involved" (1994:222). They advocate application of Bourdieu (1977) as well 

as Giddens' (1979, 1984) structuration theory, and refer to these under the rubric of 

"practice theory" (Ortner 1984). The basics of these perspectives are reviewed below. 

1.4.a.i Agency 

This new, revised view of technology explicitly calls for attention to the role of 

individuals, rather than the tacit acceptance of systems of human interaction. This 

ontological acceptance of the important role of agency breathes new life into studies of 

technology; archaeologists must accept the role of individuals in generating and 

transforming material culture. Though clothed in perhaps unfamiliar language, this 

emphasis on the individual in antiquity represents one of two (opposing) theoretical 

views familiar to many researchers. Either we: 

Perceive humans in the past as 
faceless "actors" operating in 
bounded systems that are 
stable and equilibrating. The 
only means of change, or 
societal transformations, arise 
when the equilibrium becomes 
so weakened that society 
catastrophically collapses, and 
reformulates to a new bounded 
system. 

OR 

Humans in the past as thinking agents of 
their own destinies, daily making choices, 
and interacting with each other and 
negotiating their roles in social life such 
that they both create and substantiate their 
social worlds simultaneously. People 
construct their social world using the 
social resources and structures at hand, 
but their activities modify the structures 
even as they are reproduced 
{structuration, Giddens 1979). 

coordination role of ritual is widespread, it does not appear evident in the analysis of 
Leilan materials presented here. 
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From the structuration perspective (Giddens 1979, 1984), every artifact and feature 

examined by the archaeologist is the product of an agent(s). The nature of archaeological 

- allows us to create persuasive cases regarding the larger entities of changing 

cultures and societies, but this needn't lead us to believe that individuals are irrelevant to 

the archaeological enterprise."' 

Structuration was developed by Giddens as a break from evolutionary and 

adaptationist conceptions; to Giddens, human history does not have an evolutionary 

"shape" and he posits that we produce faulty versions of the past when we artificially 

compress it into such a shape. This perspective is key to recent commentaries on 

technology {e.g., Lansing 1991), and this importance of agency is inherent in the 

sociotechnical system concept offered by Pfaffenberger (1992). It is a critical aspect of 

his proposed new direction which eschews the former "techno-determinism" orientation 

that colored past technological studies: 

it is important to bear in mind that assuming technological determinism is much 
easier than conducting a fully contextual study in which people are shown to be 
the active appropriators, rather than the passive victims, of transferred technology 
(Pfaffenberger 1992:512). 

Appreciation of social agency through concepts like structuration are only part of the 

perspectives coloring new work on technology. Another key element is derived from 

Bourdieu's (1977) theory of practice. 

Historians have long attempted to account for similar simultaneously operating 
"levels" that create "history"(see description of Braudel and Annales school in preface). 
Within the structuration perspective, however, these levels are inseparable and recursive. 
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1.4.a.ii Habitus 

Pierre Bourdieu's (1977) theory of practice is another approach that emphasizes 

the recursive relationship between individual actions and the conceptualized world of 

signs and symbols which are constantly produced and reproduced as social structure. 

Central to Bourdieu's work is the concept of habitus, which is the collective way in 

which agents are able to reproduce the conditions of their existence. Preucel and Hodder 

neatly summarize the concept: 

They are strategy-generating principles enabling agents to cope with unforeseen 
situations. Rather than seeing habitus as abstract sets of mechanistic rules in a 
filing cabinet in the mind, Bourdieu emphasizes the importance of practical logic 
and knowledge. All the schemes of categorization and perception are included, 
but the habitus is unconscious, a linguistic and cultural competence. In day-to
day activities, there is a practical mastery involving tact, dexterity, and savoir 
faire which cannot be reduced to rules. It is transmitted from generation to 
generation without going through discourse or consciousness. And in this process 
it plays an active role in social action and is transformed in those actions (Preucel 
and Hodder 1996:215-216). 

Though I argue that the ontological premises from which we consider our research are 

important, it is equally important to avoid simple recasting of former ideas in new jargon 

simply because they seem passe. As Hegmon (1998:269) notes, "habitus is not the same 

thing as culture, and agency cannot be equated with the behavior of an individual in an 

optimality model." We must beware the trap of describing optimality models with fancy 

new words. I believe they share some common ground (cf. Dobres and Hoffman 1994) in 

that both consider humans as capable, thinking individuals, making strategic decisions. 

Though it may be argued that some optimality models are overtly and wrongly biased by 

our modem views (Keene 1983), 1 believe that in early states one can argue that there is a 
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basis for some optimization of resources and labor in some aspects of the economy and 

that consideration of such observation in light of their social contexts may be interesting. 

1.4.a.iii But What Do We Learn from Technology? 

Freshly-oriented technology studies in archaeology have been used to infer two 

general categories of interpretations. First, technology can provide insights into cognitive 

matters, and second, technology can be a dynamic social process. The first approach to 

the social dimensions of technology views it "as an expression of world views, and the 

second highlights dynamic social processes of technological activity" (Dobres and 

Hof&nan 1994:216). I believe the first approach, most eloquently stated by Lechtman 

and Steinberg (1979:139), is essentially a method for investigating cognitive archaeology 

from material remains rather than symbols and texts (Flannery and Marcus 1996), 

especially when used to compare technological approaches between groups {e.g., Childs 

1991). Technologies, as particular sets of cultural phenomena, reflect culturally-patterned 

preoccupations that are then expressed in the choices made when practicing the 

technology itself. Analysis of these technologies allows possible access to emic 

dimensions and the "mind-set" of physical phenomena (Childs 1991; Dobres and 

Hoffman 1994; Hosier 1996; Johnson 1989, 1993; Lechtman 1979, 1993). 

The second approach, that technological activity can be a dynamic social process, 

holds that empirical aspects of production technologies can be studied as "windows" into 

the social relations through which they are enacted (see Dobres and Hof&nan 1994:216; 

Wright 1993:250). Craft specialization studies, which have proliferated in recent years 
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(Stein 1998), can be reoriented to examine such social relations of production (Dobres 

and Hofi&nan 1994:216). Within this view 

a focus on the social agency of technology pays particular attention to the 
microscale contexts of day-to-day production activities. These are the 
sociopolitical contexts in which technological decisions are made and given 
cultural significance, and they are also arenas of social tension that require 
resolution on a day-to-day basis (Dobres and Hoffman 1994:216). 

In piecing together these production activities, the "Cultural Technology" perspective is 

useful. Whether it is used as a means to compare technological processes as distillations 

of world-view, or as windows into social relations, the rigorous attention to detailed 

description entailed in reconstructions of chaine operatoire offers an appropriate method 

for assessing ancient technology. The "Cultural Technology" perspective of Leroi-

Gourhan, Cresswell, and others, as interpreted by Lemonnier, is summarized in the next 

section. This is then discussed in relation to both Schiffer's "behavioral chains" and 

studies described as "cultural ecology." 

1.4.b The Method: Technique and Chaine Operatoire 

The school of Cultiu^ Technology, as represented by Lemonnier's (1986, 1992) 

"Anthropology of Technical Systems," traces its roots to French Functionalism and 

Marcel Mauss, as well as the organic social systems perspective of Emile Durkheim (van 

der Leeuw 1993:238-242; Leroi-Gourhan 1993:148). From this perspective, technologies 

are inextricable from social systems and are viewed as systems of interaction. The study 

of technological knowledge is a framework of choices influenced by society and the 

individual agent and as such it yields insights into traditional knowledge, social 
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organization and human cognition (Lemonnier 1992:5-7, 114). Lemonnier (1992:26) 

analyzes technologies using the approach defined originally by Leroi-Gourhan as chaine 

operatoire\ his English translation of this concept is operational sequence. 

Lemonnier's fundamental unit of analysis is the technique. Every human-made 

object is an end result of a technique and was created through a series of activities; these 

activities are the operational sequence. Every technique is an amalgam of five time-

ordered heuristic factors: (1) matter, (2) energy, (3) objects (the artifacts created), (4) 

gestures and (5) knowledge. Choices of technique, gestures and materials comprise 

dynamic technological systems that, at many levels, are social representations. 

Techniques may be studied in the present as well as in the past. Researchers studying 

modem populations must carefully record the operational sequences, including all 

transformations or actions of the actor on matter, and the social and natural conditions 

under which actions are performed (Lemonnier 1992:26; see the ethnoarchaeological 

work of, e.g., Dietler and Herbich [1998, 1989], Gosselain [1998], Hosier [1996]). 

Archaeologists lack direct observations on these conditions, so therefore make inferences 

of the operational sequence through combined study of previous actions visible in 

artifacts and through study of the spatial and temporal relationships of what is found. 

Most archaeological applications of this perspective have been applied to lithic 

assemblages, especially in the Old World; thus, refitting, experimental and use-wear 

studies provide the primary data sources in reconstruction of operational sequences {e.g., 

Audouze 1998; Inizan et al. 1992:21-24; Pigeot 1990). Clearly, operational sequence 
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analysis could be fruitfully applied to archaeological ceramic analyses, though technique 

traces are arguably more difficult to decipher with the naked eye in additive technologies, 

such as ceramics and architecture, than they are in reductive technologies, such as lithics. 

In both reductive and additive technologies the effects of various activities may 

conceal each other as work progresses in the operational sequence. For instance, surface 

smoothing of a ceramic vessel obliterates evidence of coils; the smoothing step is later 

obliterated by burnishing and/or painting. In lithic technologies, flakes are removed firom 

cores, and subsequent work may totally obliterate their traces; because lithic production 

debris, given enough time, can be refit, these materials seem well-suited to chalne 

operatoire analyses. On the other hand, one may argue that additive technologies are 

uniquely suited to such analyses because every "step" is still present in the artifact, albeit 

transformed. Application of scientific analyses and "pot-reading" (see Chapter 3. 7) 

allows the detection of many ceramic manufacturing activities that are concealed in 

artifacts such that operational sequences can be well-reconstructed. 

1.4.b.i Chains of Thought: Comparison to Behavioral Archaeoiogy 

Although my discussion thus far has emphasized work deriving from the French 

school, technology has also been studied by Behavioral'® archaeologists (Schiffer and 

Note, however, that other artifact categories may be even better suited to chaine 
operatoire analyses. Metals are highly informative because of the wealth of detail 
recorded in their compositions and microstructiure (D. Killick, personal communication 
1998); glass is perhaps the least informative as it lacks microstructure. 

Behavioral archaeology is probably best known for calling attention to and forcing 
considerations of site formation processes (Schiffer 1972,1987); indeed, this is probably 
its most lasting contribution to archaeology. 
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Skibo 1992:46-49) and is similarly focused on analysis of the sequence of activities and 

their material byproducts (Schiffer 1972). Apparently accidentally, Schiffer's (1975) 

"behavioral chain" terminology for the sequence of production activities and disposal is 

remarkably similar to Leroi-Gourhan's "chaine operatoire" (1964). Both concepts were 

initially developed for study of lithics, with the aim of constructing more meaningful 

typologies. Schiffer's work stresses analysis of an object's entire "life history." Leroi-

Gourhan's (and followers') emphasis is explicitly on production of the object, however, 

and unlike Schiffer does not attempt to detail systemic use cycles and disposal. Because 

Lemonnier is a cultural anthropologist, whose materials are all "modem," he does not 

emphasize reconstruction of their deposits' formation. 

Both groups focus on artifact analyses, but Behavioral archaeologists are 

concerned with analysis of aggregate deposits and thus concentrate on first deciphering 

the depositional transformations that led to the artifact deposits. This is couched in a 

bounded system of material culture circulation. Cultural technologists are focused on 

individuals, their gestures, and tool usage as recorded in artifacts; thus, analysis 

concentrates more on individual artifacts than on deposits. Though Behavioral 

archaeology raises issues that must be considered, its meticulous emphasis on these often 

precludes detailed assessments of technical sequences as conducted by Cultural 

Technologists. 

The differences between the two approaches do not end here. In fact, my 

discussion to this point may suggest to many readers that the Behavioral school is better 
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suited to archaeological inquiries because of the attention to "life history." Works 

following these two rather similar organizational schemes are differentiated by their 

diametrically opposed ontological premises. Whereas Lemonnier and the Cultural 

Technology school study individual societies and their historic trajectories and 

differences, the Behavioral archaeologists search for nomothetic principles and 

behavioral "Laws."" Many researchers applying new, revised, views of technology in 

archaeology may find examples conducted by the French school appealing because of 

their particularistic attention to specific trajectories. 

In short, there is considerable overlap in the approaches of these two fields. 

Behavioral chains delineate the sequence through which artifact fragments (as well as the 

occasional whole object) enter the archaeological record, beginning with manufacture, 

whereas analysis of la chaine operatoire reconstructs only the sequence through which 

the object was originally made. Inferences of spatial organization of technological 

events, best preserved in artifact deposits, can only be studied adeptly with appropriate 

attention to formation processes. A Cultural Technology perspective, in which actions of 

individuals are painstakingly reconstructed, is necessary to derive inferences of 

technological traditions as preserved in specific artifacts. 

Despite their overall similarities, the products of these two approaches contrast. 

" Note, however, that despite his call for considerations of agency and structuration in 
technological studies, Pfafifenberger (1992:514) concludes with a call for construction of 
"the universals of human technology - universals that highlight what is distinctly human 
about activities as diverse as making stone tools and launching space vehicles" {ibid., 
italics from original). 
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The differing ontological premises from which they arise color the results achieved 

through their analyses. These premises are summed up as: cultivation of particularistic 

trajectories in which individual choices are observed (Cultural Technology school), vs. 

development of nomothetic principles for application in all times and all places 

(Behavioral archaeology). 

When either of these fields are applied to ceramic study, the technology with 

which the artifacts were produced is considered. My, and most other, work on ceramic 

technology is influenced by studies conducted in another domain of archaeological work: 

ceramic ecology (Matson 1965a). I summarize these influences in the next section. 

1.4.C Ceramic Ecology 

Inspired by the works of Anna Shepard (1936, 1956; Bishop and Lange 1991), 

ceramic ecology is a field of archaeological interpretation catalyzed by the works of 

Frederick Matson (1939, 1965) and forged through his historic "Ceramics and Man" 

symposium held in 1961. Charles Kolb and Louanna Lackey define ceramic ecology as: 

a contextual, analytical approach to ceramics in which the investigator seeks to 
place physical scientific data into both an ecological and sociocultural (and 
socioeconomic and sociopolitical, etc.) firame of reference by relating the 
technological properties of the raw material resources ~ clays and plastics ~ to the 
manufacture, distribution, use and discard of ceramic products (Kolb and Lackey 
1988:xi). 

Defined thus ceramic ecology is such a broad term that it can incorporate virtually any 

study of ceramics, ancient or modem, no matter what perspective the researcher espouses 

as long as some aspect of either ethnography or ceramic manufacture is considered 

together with the analysis of pottery. As such, it is a sort of catch-all category, but one 
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which refreshingly encouraged archaeologists to consider ceramic technology and the 

organization of ceramic production rather than mere sherd typologies. 

Ceramic ecologists address specific archaeological problems through the study of 

ceramics — most through analyses of ancient materials themselves, but frequently with 

recourse to both ethnoarchaeological studies and experimental-replicative analyses as 

well. Ceramic ecology has been dominated by ceramic craft production analyses (Kolb 

and Lackey 1988:39). Investigations are generally characterized by multiple lines of 

inference, obtained from, but not limited to: ethnoarchaeoiogy, replication and work with 

professional potters, petrography, mineralogy, chemistry, electron-probe microscopy and 

other high-tech physical analyses, and experimental fuings. Ceramic ecology studies 

claim to be firmly rooted in anthropological archaeology; ideally, these researchers never 

lose sight of the makers and users of pottery. But as detailed below and by Gosselain 

(1998), this is not necessarily so. 

This "catch-all" methodological perspective, ceramic ecology, has come to 

connote certain theoretical biases'®. My work can be considered ceramic ecology because 

I attempt to link physical scientific data and observations of modem potters to a 

"socioeconomic frame of reference by relating the technological properties ... to the 

manufacture" (Kolb and Lackey 1988:xi). I make this claim on methodological grounds 

only and do not wish to be affiliated with the limitations of the ceramic ecology 

See Gosselain (1998) for an explicit critique; van der Leeuw (1993:238-239) presents a 
more implicit criticism of ceramic ecology. 
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approach, that to Gosselain is one of the last bastions of the Binfordian concept of culture 

as an "extrasomatic means of adaptation." Gosselain (1998:78-79) describes cultural 

ecology as: 

A crude mix of old school ethnoarchaeology, ceramic engineering, and whimsical 
experiments, it revolves mainly around one basic assumption: the manufacture 
and subsequent use of vessels is governed by so many ecological and physical 
constraints that technical behaviors are better explained as adaptive strategies 
rather than as social (or cultural) choices. 

Gosselain continues to scathingly dissect what he terms one of the main, yet also one of 

the most stagnant, sub-fields of ceramic analysis. He notes three main assumptions 

underlying all of ceramic ecology and "flmction and use" ceramic studies (Gosselain 

1998:80): 

1. "Potters have to cope with the potentially negative effects of the environment," 
including the limitations forced on them by available raw materials, fuels, and 
climate conditions. 
2. Choices made at early levels in the production sequence restrict and dictate the 
choices made at the next stages. 
3. "Potters must produce vessels whose mechanical performances are adapted to 
their intended fimctions." 

"Confironted with such a number of constraints, potters are left with little room for 

expressing their identity or for meeting nontechnical or nonflmctional concerns" {ibid.). 

Application of the analytical frame supplied by the "cultural technology school," namely 

operational sequences (chaine operatoire), will allow us to escape the confines of the 

ceramic ecology assumptions: 

As challenging as it is, the concept of technological (or technical) style is not 
merely an mtellectual construct. It is founded upon the ethnographically verified 
assumption that similar aims can be reached in different ways, but that the choices 
that artisans make essentially proceed from the social contexts in which they learn 
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and practice their craft. Moreover, this form of stylistic expression could prove to 
be quite stable through time and space, for it often relies on unconscious and 
automated behaviors (Gosselain 1998:82). 

In the following section I discuss how I resolve the theoretical differences in ceramic 

ecology and the cultural technology perspective. 

1.5 Resolution of Cultural Technology, Ceramic Ecology and Behavioral 
Archaeology: Ceramic Technical Sequence Analysis 

Ceramic Ecologists dominantly regard pottery production as a system of 

constraints within which the potter manages to eke out a living (see Gosselain 1998). 

From the Cultural Technology perspective, production is regarded as a network of 

opportunities and choices available to potters rather than constraints', however, the 

research methods based on the chaine operatoire have rarely moved beyond description 

of past human behavior to advance explanations. Others concur that research based on 

technique and chaine operatoire would benefit from questions rooted in American 

processual and cognitive archaeology (Dobres and Hoffman 1994), such as investigations 

into why techniques change over time and space, or what the variabilit>' seen 

archaeologically may represent in cultural terms. Behavioral archaeology obscures the 

particularistic nature of human societies in search of over-arching laws, correlates and 

nomothetic principles; Behavioralists also frequently fall into the traps of the Ceramic 

Ecology-Functionalists when they approach ceramic technological issues (see Gosselain 

1998:80-81 on the work of Arnold, Braun, Kolb, Rice, Schiffer, Skibo and others). Each 

of these seemingly contradictory perspectives has positive points to offer studies of 

ceramic technology, and each provides some of the methodological and intellectual 
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background to my research perspectives. 

Ceramic Ecology provided much of my original inspiration to move beyond 

typological studies of ceramic form to an investigation of technological change over time. 

As Gosselain (1998:79) states. Ceramic Ecology very usefiilly was "developed in an 

attempt to incorporate laboratory analyses into pottery studies and to relate raw materials 

and manufacturing techniques to the potter's social and natural environment." The very 

notion of technological transformations between periods at Tell Leilan led me naturally to 

the Cultural Technology literature, and particularly the work of van der Leeuw (1993): I 

believe that the changes I document are the results of a series of choices made by ancient 

potters, not merely the enforced constraints of their combined environment and available 

materials. Organizing production according to la chaine operatoire allows me to work 

backwards from finished artifacts rather than concentrating on spatial studies of 

workshop areas that are not fully exposed at Leilan (though they are. fortuitously, 

partially recovered). Behavioral Archaeology, derived explicitly from archaeological 

methods, starts from the archaeological deposits themselves and provides a very 

important methodological filter through which to test the temporal and contextual 

assignments of the deposits in which the artifacts were found. 

In combining these three methods, I move toward an informed, broadened. 

ceramic ecology that I call ceramic technical sequence analysis (CTSA). In CTSA, 

ceramic manufacture is viewed as a summation of processes and activities, traces of 

which are sealed in the ceramic artifact; this sequence is analyzed specifically because its 
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transformations can be interpreted in respect to societal changes rather than studied in the 

vacuum of "pure" ceramic technology. Many of these are based on the previous step in 

the manufacturing process, certainly they are not a string of unrelated activities, but the 

steps also do not unambiguously determine the next progression and incontrovertibly 

constrain the actions of the artisans. 

The link to social and political changes may best be found in examinations of how 

technologies are actually changing. Through examinations of technological organization 

we link artifacts to actors - the workers in technical systems. The goal of CTSA is to 

access such workers and their organization. Ceramic Ecology was a clear advance at the 

time it was suggested, and it drove a lot of important research, but today (see Gosselain 

1998), it is time to move beyond such work to something more productive. The studies 

of potters' constraints conducted by ceramic ecologists are similar to "spoiler" studies by 

ethnoarchaeologists (cf Yellen 1977); they are inherently useful as critiques of 

archaeological applications, but they are not necessarily productive in and of themselves. 

They should not be considered a goal of research. 

Systematic addition of the cultural technology method {chaine operatoire) will 

help repair the cracked and broken facade of ceramic ecology. Most researchers in 

ceramic archaeology already have this internalized; chaine operatoire makes sense to 

anyone who begins to consider pottery production - the technology inherently falls into 

"steps." Progressing from "ceramic ecology" to a broadened one, as suggested here by 

CTSA, should thus be relatively easy. Stumbling blocks may arise, however, in trying to 
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re-cast the philosophical underpinnings that are inherent to a modemizatio a of ceramic 

ecology research. 

1.5.a Philosophic Underpinnings of Ceramic Technical Sequence Analysis 

Ceramic manufacture is a simmiation of processes and activities, and closer 

analyses of these can be used to better understand the interplay between ceramic 

technology and the society in which it is practiced. Within the rubric of Ceramic 

Technical Sequence Analysis, people, as active social agents, participate in the 

reproduction and change of their society. As Dobres and Hoffman (1994:213) argue, "the 

fmal goal of technological studies is not to describe microscale prehistoric activities, but 

to understand microscale social processes. Artifacts, because they are products of the 

non-material aspects of technology, are parts of society's structure or habitus (Bourdieu 

1977). The chaine operatoire through which they are made "contains" the knowledge, 

cultural competence, the tact, dexterity, and savoir faire of habitus (Hodder and Preucel 

1996). The artisans and manufacturers are also a significant part of those operational 

sequences - people produce things, and are thus active social agents (cf Giddens' 

'^Dobres and Hoffman (1994:232), and others {e.g., Lansing 1991:6), note that the word 
"technology" is derived from the Greek techne, and as such refers to "knowledge and 
skill, not material end products." Though consideration of technology as "knowledge and 
skill" rather than material products is a rallying point for increased considerations of the 
social aspects of production, note Lansing's (1991:6) remark that the Greek word referred 
specifically to the work of smiths and other craftsmen, and that "for die Greeks, the smith 
was a solitary figure, whose techno was a jealously guarded secret connecting him to the 
powers of the underworld....the rituals were secret and individual" as opposed to erga, the 
work of agriculture, which was public and collective. Interestingly, Hosier (1996) 
emphasized the secrecy of her consultants in regard to their technological knowledge; this 
fits well with the Greek notion of techno referred to by Lansing (1991). 
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concept of stucturation [1984]; see also Dietler and Herbich 1998; Dobres and Hoffinan 

1994). 

Ceramic ethnoarchaeological work has frequently underscored the importance of 

technology, whether explicitly applying principles of chaine operatoire (e.g., Dietler and 

Herbich 1989; Gosselain 1998; Sillar 1996) or independently deriving an investigation of 

technical practices (e.g.. Hosier 1996). Application of chaine operatoire analyses to 

ethnographic work is certainly more straightforward than its use in archaeology because 

production steps can be directly observed rather than inferred from artifacts; nonetheless, 

1 believe that this analytical approach can be fruitfully applied to archaeological ceramic 

analysis. I call this archaeological approach CTSA when multiple lines of inference are 

investigated to reconstruct production sequences. In CTSA, technology is considered 

from a practice theory perspective. 

1.5.b Is CTSA Anything New? 

This may all seem like a complicated theory for what seems patently obvious. 

Although once radical in archaeology, the theoretical fi-ames of structuration and habitus 

now are de rigeur. Similarly, technical sequence analysis, or chaine operatoire, is not 

"new" even though it has rarely been applied to study of archaeological ceramic 

assemblages. The ceramic ecology approach is certainly not "new," although it has not 

been applied universally to worldwide study areas. In short, nothing is new about CTSA 

except the proposed that these approaches, both methodological and epistemic, be applied 

in concert, with the ultimate stated goals of learning more about what happened in the 
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past from ceramic materials, whether in a processual or interpretive sense. 

The organization and contents of this work are discussed in the following section. 

1.6 Contents and Organization of the Dissertation 

Data, analyses, literature reviews and discussions are grouped into topical 

chapters in this dissertation. Raw data and most illustrations are presented in 

appendices, but some are occasionally presented in the text as deemed necessary to the 

material discussed. In regard to site names, I have used the version of the placename 

adopted in publications by the site's primary excavator {e.g., "Leilan" as opposed to 

Laylan, Laildn, Leylan, Lailm, etc.)-°. Appendix L explains the spellings used for the 

assyriological/cuneiform words found throughout this work. 

Chapter 2 presents the research questions, methods and assumptions used in the 

present study that attempt to anchor the formal pottery analysis in ceramic technology. 

This alliance of technology and formal analyses is the basis for tliis dissertation's 

discussion of production efficiency and the various points that I believe can be inferred 

from these data. 

Chapters 3 and 4, and to some extent also Chapter 5, provide additional 

introduction and background to the research topic presented in this dissertation. Chapter 

3 presents a lengthy literature review of several topics related to this work's ceramic 

studies. In general. Chapter 3 addresses: Near Eastern ceramic technology smdies, the 

H. Weiss, the Director of the Tell Leilan Research Project, chose the traditional French 
transliteration (Leilan) as employed by the Directorate-General of Antiquities and 
Museums, Damascus (Weiss et al. 1990:529). 
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relationship between ceramic and socio-political changes, topics in craft specialization, 

Mesopotamian archaeological data related to ceramic production, and an overview of 

ancient documents regarding Mesopotamian craft specialization. These discussions are 

illuminated with ethnoarchaeological information. Assyriological references to "potter" 

and various vessel forms are noted in Appendix K. Chapter 4 serves as a general 

geographical, ecological, and historical introduction to the archaeology of Tell Leilan and 

work conducted in its region. Historiographic and epigraphic issues pertinent to 

discussion of Tell Leilan are also simimarized in Chapter 4. 

Chapter 5 presents ceramic ware and type descriptions, as well as quantifications, 

of third millermium materials recovered from the main data source for this dissertation: 

Tell Leilan Operation 5, the "Lower Town South" excavation. This chapter is supported 

by the criteria used in analysis and raw data described in Appendices A, B, C, and D. 

Chapter 5 provides a description of ceramic forms following the standards set by previous 

Near Eastern researchers, and is the first comprehensive presentation and quantification 

of third millermium Leilan ceramic data. As such, it contributes important comparative 

material for regional analyses of early urbanization and state formation in the upper 

Habur, and northern Mesopotamia in general. The ceramic signatures of change 

described are important markers of social changes in the region; therefore, this chapter 

and its accompanying appendices will be of interest to regional specialists. 

Chapters 6, 7 and 8 provide literature reviews, methodological reviews, and 

discussion of data obtained from various technical studies conducted on Leilan ceramic 
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materials. These discussions are grouped topically according to likely ceramic-

production steps: material procurement and processing, vessel formation and decoration, 

and vessel firing. Chapter 6 discusses the clay and temper sources, as well as clay 

preparation factors. Refiring of archaeological ceramics, as well as some investigations 

of clay samples using neutron activation analyses, as well as preliminary petrographic 

analyses and examination of ceramic textures have been performed to inform this 

discussion of clay preparation and procurement. Data supporting inferences about clay 

sources and processing are presented in Appendix F. 

Chapter 7 summarizes data pertaining to vessel formation, specifically 

identification of wheel-throwing techniques used to produce the shapes found. 

Xeroradiography on a selection of vessels and whole-profile sherds from Tell Leilan has 

been performed to determine whether or not the materials examined were wheel-thrown 

(Appendix G.2). Tnese inferences are further bolstered by both interviews with 

contemporary artisan-potters and vessel replication (Appendix G. 1). Decorative 

techniques have been examined both through interviews with modem potters and through 

replicative experiments. The criteria used in the in-depth ceramic analysis which allowed 

quantified statements on vessel trimming and production in this assemblage are presented 

in Appendix E. These observations are described in reference to their place in chame 

operatoire in Chapter 7. This way, the processes used to form the Leilan finewares are 

described and clarify typological changes over time. 

Chapter 8 addresses fuel consumption and costs related to the firing of ceramic 
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vessels, as well as discussion of kiln structures found in the ancient Near East. Fuel 

sources are partially described using phytolith analyses, although these data are onl^' 

available for the Ninevite V period (Leilan Illd, ca. 2500 BC). Further discussion of 

ceramic firing is based on both re-firing of ceramic samples and dilatometry tests that 

provide an estimate of the original firing temperatures achieved. Data supporting these 

aspects of fuel and firing costs are presented in Appendices H and J. 

Chapter 9 discusses the results of these various lines of evidence. Conclusions are 

drawn, and the significance of this research is elucidated. First, however, we tiim to 

Chapter 2, which details the research questions, assumptions and methods used in the rest 

of this work. 



CHAPTER 2: FOUNDATIONS AND METHODS OF RESEARCH 

Unless ceramic studies lead to a better understanding of the cultural 
context in which the objects were made and used, they form a sterile 
record of limited worth. 

Frederick R. Matson, Ceramics and Man 1965:203 

2.1 Technology and Ceramic Analysis 

As suggested above by Matson, this study moves beyond the traditional formal 

ceramic typology to assess the cultural context in which the Leilan pots were made. I 

assess a specific portion of the assemblage. Fine ware cups and bowls. The technological 

steps performed in production of these vessels are examined, and conclusions concerning 

the relative amount of time expended "per pot" are drawn. This is a study of the 

intensification of ceramic production, in which the work of specialists in each period is 

compared. 

Throughout my discussion I refer to pottery production at Leilan as "quantity 

production" by which I imply production of large numbers of vessels, of specific limited 

types, which were fashioned for distribution in a market-driven economy rather than to 

specific individuals, instimtions or elites (cf, use of "quantity production" by Kelso and 

Thorley [1943:97]). This term is used in opposition to "mass production" and the 

modem, assembly-line character implied in that term. 

The technological changes observed in the Leilan pottery assemblage represent 

conscious choices made by potters. Technological factors are the most finitfiil avenue 

through which to link ceramics with broad socio-political changes because: (1) 
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technological characteristics are resistant to random changes and isocrestic drift (Sackett 

1986), and (2) because the changes observed, as linked to time expenditure in production, 

seem directly related to economic considerations. In Chapter 9,1 interpret these 

production data with regard to documented, well-dated societal changes (see Chapter 3) 

concurrent with noted technological changes to draw conclusions regarding the amount 

of time expended during production. 

Because of the number of variables involved in this technological study, only a 

portion of the assemblage — the Fine ware — is characterized. This analysis will provide 

insights that are relevant to both the production of pottery and to other, heretofore 

unobserved, societal changes. Examination restricted to the Fine ware forms will also 

more expediently address the larger research question discussed in the next sections. As 

previously discussed, ceramic technical sequence analysis is used here to better 

elucidate which parts of ceramic manufacture are changing over time, and to highlight 

how they are changing. This method draws inspiration from the French Culture et 

Technique School, and particularly from application of chaine operatoire to the analysis 

of Leilan ceramics (see Chapter 1). 

2.1.a Why Leilan? 

The Leilan materials are an ideal data set for the study of ceramic technological 

change because social and political changes are demonstrated independently of ceramic 

changes througli architecture (circumvallation and monumental structures), iconographic 

evidence of state-level control, and botanical data supporting the centralization of grain 
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storage at the site during the time periods studied (Weiss 1990a, 1990b; Wetterstrom 

1992). Details of these points are described below in Chapter 4. Because it is believed 

that elite use and discard of ceramics may not represent a "typical" temporal assemblage, 

the ceramics to be studied are from a workers' quarter (Leilan Op. 5, Lower Town South) 

rather than an elite locus (Weiss and Calderone n.d.). Moreover, the Tell Leilan Research 

Project is a long-term study which is incorporating the work of several specialists (e.g.. 

Meadow and Cumow 1992; Wetterstrom 1992); this will allow for comparative studies 

integrating ceramic, faunal, floral and other data in the future. 

Permission was granted to study the fragmented ceramics outside Syria and the 

relevant materials are now at Yale and the University of Arizona (UA). All whole vessels 

recovered are housed in Syrian museums; however, excellent scale drawings and Munsell 

readings have already been made for all vessels currently located in Syria. Artifact 

illustrations produced by professional drafts people employed by the Leilan Research 

Project are all located at Yale, as are the photographs of finds. 

2. Lb Research Question 

The proposition to be examined in this study is: 

The technological changes in ceramic production evidenced at Tell Leilan are 

the results of increased efficiency; they are the result of alteration of a single 

production variable: time expenditure. 

It is fiirther postulated that the change in time expended during production is related to 

changes in other aspects of society, notably an increase in socio-political complexity. 

2.Lc Postulates of Ceramic Production and Ceramic Economy 

This proposition is grounded in seven inter-related postulates and assumptions 
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concerning ceramic production and ceramic economy. I consider these to be specific to 

Leilan, although some or all of them may also apply to studies of other sites and regions. 

They are briefly described in the list below and further delineated in the text: 

1. Temporal variation in ceramics is related to developing social and political 
complexity with which it co-occurs. 

2. Ceramic variability is primarily caused by technological changes in production 
rather than other normative factors such as in-migration. 

3. The physical qualities of pottery are largely the result of the amount of time 
and energy put into its manufacture. 

4. Ceramic quantity production was effected for its own sake rather than being a 
by-product of other economic changes. 

5. Ceramic producers in each of the three periods considered were craft 
specialists, and changes in vessel production carmot be ascribed to changes in the 
level of specialization of producers through time. 

6. Although the economy was likely based on a composite of formalist and 
substantivist principles, I believe that potters economized production costs during 
manufactvire, and thus operated in a formalist manner. 

7. Pottery producers are assumed to have been independent rather than attached 
specialists. 

First, it is assumed that temporal variation in ceramics at Tell Leilan is related to 

concurrent developing political and social complexity; it is not merely a serendipitous 

correlation. I do not presume that ceramic changes caused political transformations, but 

rather that we can note societal changes in ceramic transformations. Societal transitions 

caused change in portions of the ceramic assemblage because of their effects on the 

individuals producing pottery. 

Second, it is assumed that the evident ceramic variability is primarily caused by 
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technological changes in production rather than other normative factors such as in-

migration, invasions, shifting trade or exchange relations, stylistic drift, etc.{e.g., 

Cameron 1995; Cordell 1995; Haury 1958; Lamberg-Karlovsky 1986:257; MacNeish, 

Petersen and Flannery 1970; Mac White 1956; Rouse 1958, 1986; Stark et al. 1995; for 

critiques see Clark 1996; Kramer 1977; also discussion in Anthony 1990; Rice 1984a). 

The presence of southern Mesopotamian Akkadians in the region, be it via invasion, 

conquest, settlement, or extended trade, corresponds to the period in w^hich the Leilan 

ceramic transition occurs. The degree to which the "Akkadianization" of the region has 

affected ceramic change is, for now, held independent from this research even though it 

has been suggested elsewhere that Agade-based reorganization of economic production 

was responsible for the sudden occurrence of at least one vessel type, the sila bowl 

(Senior and Weiss 1992; Weiss et al. 1993). The risk of circular reasoning in this 

discussion is great: ceramic production may have been altered by the Akkadians, yet 

ceramics are perhaps one of the strongest indications of the Akkadian presence at Tell 

Leilan. To avoid this tautological and teleological trap, I will for the moment hold 

Akkadianization and its influences on ceramic production as an independent variable to 

be examined in the conclusion of this dissertation. 

Third, I assimie that the physical qualities of pottery are largely the result of the 

amount of time and energy put into its manufacture (cf., Balfet 1965; Irwin 1978:300). 

Although availability of clays and other raw materials may have changed during the 

periods examined due to geological and environmental factors {e.g., shifting wadi 
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systems), the clay character itself does not appear siifBciently different between periods 

to have caused a dramatic change in vessel form. None of the vessels considered in the 

in-depth study were painted or slipped, and few, if any, contained intentionally added 

temper (see discussions in Chapter 5). Therefore, assessment of these materials is not 

considered in this study. Similarly, there is no environmental evidence to suggest that 

fuel availability changed during the period studied; fuels for pottery firing were probably 

equally scarce during all three Leilan occupation periods examined. Changes in firing 

technology reflect changes in technical knowledge. The maimer in which this technical 

knowledge may have spread to Leilan is beyond the scope of this dissertation, but 

probably entailed direct exchange of information between specialists rather than a passive 

diffusion of knowledge. 

Fourth, it is further presumed that ceramic "quantity" production was effected as a 

response to changes in pottery consumption rather than being a by-product of other 

economic changes, such as a dietary change requiring different forms for preparation and 

consumption of food. Third millennium pottery consumption changes could have been 

driven by population increase or broadened exchange networks; it is postulated that 

demand for vessels was increasing faster than the number of producers, and that 

efficiency methods were implemented to address this demand. 

Studies of ancient ceramic economies must ask whether the vessels were 

exchanged commodities, whether they were merely containers for the actiial 

commodities, or, whether both the vessels and their contents were objects of exchange 
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(e.g., Foster 1963:80; Moorhouse 1978:115; Wheeler and Locker 1985). Such 

distinctions are difiBcult to make from archaeological materials, and have rarely been 

clearly set out. Clarification of these issues depends on a thorough knowledge of the 

ceramic distribution system as well as the broader economy in which the ceramic 

economy is embedded. This study addresses neither exchange nor the vessel distribution 

system; little is known of either of these facets of ceramic economy at Tell Leilan. It is 

possible (though unlikely in this case) that the apparent change in ceramic technology 

may be related more to vessel flmction, especially in regard to intended content, as 

opposed to an actual increase in efficiency of production. 

Fifth, this is a study of ceramic production intensification, not one explicitly 

aimed at the identification of specialization. I assume that ceramic producers in each of 

the three time periods considered were craft specialists; changes in vessel form and 

manufacture between the three periods cannot be ascribed to gross changes in the "level" 

of specialization (such as from household "level" to fiill-time specialization). The 

measures of increased production efficiency proposed here will ftirther detail the 

development of ceramic craft specialization, but specialization can be virtually assumed 

given the massive quantities of ceramic materials used at Leilan and other Southwest 

Asian sites of this period. I also will not debate whether the potters were "fiill-time" or 

"part-time" specialists; differentiation of "full-time" and "part-time" ceramic 

specialization in the ancient Near East is likely a continuum rather than a question of 

"either-or." More important, such a distinction is unprovable and lacks explanatory 
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power in this discussion. It is likely that the Leilan potters were part-time laborers. I 

suggest from both ancient textual data^' and modem "ceramic ecology" studies that the 

pottery-making specialists were employed roughly half the year in potting and spent the 

remainder of the year in agricultural work. During the third millennium, as in modem 

Southwest Asia (London and Sinclair 1992; Matson 1995; Nicholson and Patterson 1985; 

Ochsenschlager 1974b: 164), part-time ceramic production was likely the norm owing to 

difficulties in drying pots, storing sufficient dry fuels and firing kilns during the winter or 

spring. Pots were plausibly quantity-produced during the summer and autunm months 

(Kramer 1997). 

Sixth, the proposed research espouses a formalist (Kaplan 1968; Nash 1961:186; 

Schneider 1974), rather than a "substantivist" (Dalton 1961; Polanyi 1957; Sahlins 1969), 

approach to economics: 

At the very heart of formal economics is the postulate of economic 
rationality or economizing.... Deliberate decisions must be made about 
how scarce means can be optimally allocated to alternative ends. Thus, 
the economic problem is defined as an allocative problem and the theory 
that purports to illuminate this problem is essentially a set of formal 
propositions about the ' logic of choice.' The basic units of analysis are 
rational, autonomous individuals....(Kaplan 1968:233-234). 

This formalist approach accepts the validity of a market-based economic analysis, and 

implicitly accepts the existence of ceramic quantity production systems during the time 

periods examined. The existence of markets and "tme" market exchange in pre-Capitalist 

As discussed in Chapter 3, and Table 3.2, the earliest detailed textual sources for 
ceramic production are from the Ur III period (ca. 2000 B.C.). 
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antiquity is controversial and not universally accepted (Polanyi 1957; Sahlins 1969), yet I 

question whether "pure" substantivist economies are actually dociunented anywhere. 

Virtually all known economies are melanges of formalist and substantivist principles. 

Lastly, and related to the point above, I assume that the Leilan ceramic workshops 

were operated by independent specialists, not "attached specialists" (Earle 1981; Costin 

1991:6); thus, it is valid to consider the economy in which they were embedded as one of 

maximizing individuals rather than larger substantivist corporate entities. 

By Costin's (1991) definition, attached specialists may be expected to expend 

greater amounts of time and energy in production of high quality, prestige goods. 

Though this is certainly a possibility during the three periods examined at Tell Leilan, 

Op. 5 did not reveal any contexts where elite consumption of pottery vessels was 

apparent. There is also no direct evidence that the kiln and presumed ceramic production 

facilities exposed in Operation 5 were administered by elites or in any other way 

"attached" (but see discussion regarding the implications of the baked brick courtyard in 

Chapter 5, section 5.2.C and Appendix D). Within Tell Leilan, and possibly elsewhere, it 

is perhaps wiser to assume that production is "independent" until proven "attached." 

Intrinsic to all economic discussions in this dissertation is the fact that, in 

discussing only ceramic data, I am considering only a portion of the ancient economy of 

Tell Leilan. I do not wish to convey the impression that I believe that the pottery-

economics of Leilan were anything more than a portion of a multi-centric economy. 

Ceramic economy is considered here primarily because of the wealth of material evidence 
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it has left for us to assess. 

2.1.d Approaching Political Complexity 

The development of states has been intensively re-examined in the past twenty-

five years by anthropological archaeologists. Theories have progressed away from "stair

step social-evolutionary schemes" (e.g., Sanders 1974; Service 1975; Wright 1977, 1984) 

to understandings that cultures change along varied and particularistic trajectories (e.g., 

Bawden 1989; Paynter 1989; Yoffee 1993). Yet even at the ends of these trajectories 

"states" are left in conceptual boxes; these mere endpoints rarely warrant further 

anthropological discussion (cf. Kohl 1987). These early states are later eclipsed by 

empires and modem nation-states, but the further study of state-level entities is usually 

not considered by anthropologists (but see Sinopoli 1994a; Yoffee and Cowgill [1988]). 

Archaeological states have frequently been partitioned into "pristine" and 

"secondary" states {e.g.. Esse 1989; Price 1978); however, this classification is not useful 

because almost every state that ever existed is lumped into a single, ill-defined and under-

investigated entity called "secondary states". States are diverse and the variation between 

them is broad and extensive. Researchers should expend an equal effort in examination 

of the endpoints of state trajectories as we do in examination and comparison between 

different evolutionary paths. Because economic transformation, and particularly the 

development of craft specialization, is intrinsic to all early states, this is an important 

variable to address. Investigation of ancient economies offers us a materially-based 

avenue for comparison between chronologically, culturally and geographically diverse 
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groups. I am not suggesting, however, that this is a reasonable way to "classify" state-

level societies as if they were beads on a string, one following the next along this specific 

strand of inquiry (McGuire 1996). 

Economic power in early states, as well as secondary states, can be conceptually 

divided into two nonexclusive sectors: the institutional sector, comprised of both political 

and ideological sub-sectors, and the community sector, which can comprise both private 

individuals as well as non-institutional organizations (compare with Mann 1986; 

Runciman 1982; Yoffee 1993)". Yet the degree to which various economic powers, be 

they community, ideological or political, can be separated from each other in ancient 

societies is difficult to discern. Such heuristic distinctions are seductive when 

considering early Mesopotamian society because of the so-called "Great Institutions" 

(Oppenheim 1964) - the (purported) temples and palaces, yet even these physical entities 

were firequently intertwined and their economies can not be truly considered as separate 

fi-om each other. The situation is further complicated by increasing evidence, at least 

during some periods, of individuals who wielded considerable power beyond the 

institutions (e.g., Jacobsen 1957). Nonetheless, the examination of the different kinds 

and origins of economic power provides a useful template through which to structure 

" Yoffee (1985, 1993), paralleling Runciman (1982) and Mann (1986), suggests "that 
power can be subdivided into three, and perhaps only three, dimensions: economic power, 
societal (including ideological) power, and political power" (Yoffee 1993:69). These are 
dimensions of power which ultimately are used to describe the evolution of states. Note 
that my distinctions above apply not necessarily to the development of states, but rather to 
the changes and variations within the economic sector. 
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investigations of ancient states. 

The role of institutions such as the palace and temples is widely attested in 

cuneiform documents, though our imderstanding of these roles is incomplete and often 

difficult to articulate in relation to other forms of material culture encountered by 

archaeologists. Evidence of the role of the "private sector" is accumulating (Jacobsen 

1957:99-109; Larsen 1976:161; Postgate 1990), but is often inferential because private 

individuals are rarely known to have left archives during early periods; written records 

provide evidence biased toward the institutions in which they were produced. 

The degree to which formalist principles are applicable in pre-capitalist society is 

not debated here. The underlying assumption on which I base my work is that early 

states, at least those in Southwest Asia, existed in a mixed economy where much of 

society's production and consumption were conducted through the Great Institutions but 

where individuals could also participate with a modicum of independence. Individuals, 

or the economic actions of "private businesses" might have been bound to institutions 

either through actual brokers, contractual agreements, or merely through patron-client 

relationships in which goods were exchanged for non-quantifiable ideological benefits 

(e.g., Kramer 1997:25-27); independent potters and craftspeople may have supplied 

consignments of goods to the Great Institutions periodically because douig so conveyed a 

blessing and/or societal acceptance upon them. Conceivably, they then continued their 

independent economic activities the rest of the year "outside" the Great Household with 

which they interacted. 
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Individual producers, as well as some attached specialists, could maximize 

production efficiency such that output would be increased. Though I do not suggest that 

all early states existed in a form of proto-capitalism, it is facile to suggest that no societies 

were capable of exercising maximization and efficiency strategies in production prior to 

the advent of capitalism(e.g.. Shanks and Tilley 1987b). Certainly such suggestions are 

often inappropriate when posited for non-state societies and are doubtless products of 

modem biases (Shanks and Tilley 1987b). At least in the ancient Near East, there is a 

precedent that issues of time expenditure were important because of the texts left behind 

by the third dynasty of Ur (Neumann 1987). These show evidence that maximization and 

rationalization were known to pre-capitalists, and therefore that these are appropriate 

considerations for studies in early historic periods of the ancient Near East. 

Under the bloated Ur III bureaucracy, documentation of state manufacturing 

activities reached an extreme: Their micro-management of production and labor is 

exemplified by the scribal account of the vessels (N > 68,000) a pottery workshop 

produced in a year, with the exact time allocated to make each pot (see Waetzoldt 1971 

and Neumann 1987). "As in other areas of society, the Ur III state made constant efforts 

to standardize and rationalize" (Postgate 1992:232-233). 

The Ur III interest in production time suggests an active interest in craft 

efficiency, such as those suggested by Feinman (1980), Hagstrum (1985), Rathje (1975), 

and Sheets (1978), in New World materials. Moreover, the Ur III documentation 

suggests that issues related to efficiency and maximization are not exclusive to capitalist 
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society. It has similarly been suggested that measvirement and partitioning of time, as 

well as expenditure of time, are a ftmction of the development of capitalism and that 

theories based on such concepts do not apply in archaeological situations (Shanks and 

Tilley 1987a, 1987b). In contrast, the study and meaning of time, when accessible, is a 

neglected concept in the development of early states; these concepts are not purely 

modem inventions. One of the most important transformations that occurred during the 

development of complex social systems may have been based in the transformation of 

time from an open-ended "non-conmiodity" to a measurable, expandable, one. Early 

states and civilizations provide windows into eras when linear concepts of "time" were 

developing and labor practices were changing. 

Next, I review the data used in this study and the measures used to assess changes 

in time expended during pottery production at Tell Leilan in the third millennium. 

2.2 The Sample 

All diagnostic sherds from discrete contexts have been inventoried as described in 

Chapter 5, and these quantitative data provide a data base for the statistically-based 

temporal-typological ceramic chronology. Further qualitative and quantitative analyses 

of these ceramics will prove invaluable in future comparisons between elite and 

residential components of Leilan. However, as this analysis is restricted only to 

Operation 5, such comparisons will not be made. This study, based on changes in 

ceramic technology, concentrates on open Fine ware vessel forms. Selection from this 

sample will be described below. 
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2.2.a Sample Selection 

In-depth analysis was restricted to Fine wares, without including Medium and 

Coarse wares, for four reasons. First, because "change occurs differently in different 

categories of pottery" (Rice 1987:460), it seems appropriate to assess one category before 

attempting evaluation of the entire assemblage. It also seems logical to assess a group of 

ceramics that served similar functions. Thus, Finewares, which presumably were used as 

serving vessels, were selected. 

Second, utility vessels tend to be larger than Fine wares and therefore probably 

had longer use-lives in systemic context. Several researchers have discussed ceramic use-

life issues and many have considered the relationship between vessel size and longevity 

(David 1972; David and Hennig 1972; Deal 1983; DeBoer 1974, 1984:557; DeBoer and 

Lathrap 1979; Foster 1960; Longacre 1985; Nelson 1981; Pastron 1974; Reinaand Hill 

1978; Weigand 1969). Generally, the larger the pot the longer the use life because it is 

more difficult to move, thus it is less frequently fi^ctured by handling. Also, larger pots 

are more expensive to produce and replace, so they tend to be curated. Other factors enter 

into use life "equations." In areas where pottery is inexpensive, use-lives are shorter 

(Foster 1960:608); context of use, especially cooking and serving food, alters vessel life 

spans (David and Hennig 1972:19; Longacre 1981:63-64). In the Leilan assemblage, 

cooking pots are made from Medium and Coarse wares, but only Fine wares appear to 

have been serving vessels. As documented by ethnoarchaeologists, vessels which are 

used and moved most frequently have the shortest use lives (David and Hennig 1972:19; 



93 

DeBoer 1974; DeBoer and Lathrap 1979); in the Leilan assemblage, the vessels moved 

and used daily were probably mostly Fine wares. Proximity of vessels to activity areas, 

especially the movement of children and animals, also decreases vessel life span (Foster 

1960; Longacre 1981:63-64; Weigand 1969:24). Chronological control of these types is 

problematic (David 1972; DeBoer 1974; Longacre 1985). Rim sherds of large vessels 

may actually enter the archaeological record before the use-life of the vessel "expires" 

because a slightly flawed rim does not alter the function of the entire vessel. The 

continued use of large vessels, despite missing bits of rims, is anecdotally noted in the 

ethnographic record (Ochsenschlager 1974b; Pastron 1974). In fact, continued use of 

some utility vessels over time is attested in the Leilan sample: house floors were 

occasionally replastered while large vessels remained in place. In addition, if Fine ware 

vessels had shorter use-lives, then they were probably made more frequently and thus 

have a greater potential to change more often. Similarly, if they were made more 

frequently, implementation of efficiency measures in their production may have been a 

greater concern than it was in production of utility or Coarse ware vessels. 

Third, utility wares (Medium or Coarse tempered vessels probably used in storage 

and/or cooking) may represent a "lowest common denominator" of vessel cost. I hesitate 

to assume vessel "value" with regard to utility vs. Fine wares as large utilitarian vessels 

may actually have been more valued than smaller Fine wares because of their greater 

production cost (more clay, fuels). Such differential values are attested in ethnographic 

case studies (DeBoer 1974, 1984; Pastron 1974; Senior 1995). Their value 
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notwithstanding, utility vessels were probably manufactured according to specific 

functional requirements. Their production is assumed to have been conservative and to 

have resisted change (Rice 1987:464-465). Therefore, Fine ware vessels are presumed to 

represent a more malleable artifact class in which to observe changes not directly related 

to technologically-based pottery functions. 

Fourth, the Medium- and Coarse ware ceramics from Leilan appear, from visual 

inspection and limited xeroradiography, to have been frequently hand formed (slab 

construction) and sometimes wheel-smoothed or finished, whereas nearly all Fine wares 

appear to have been primarily produced on the potter's wheel (see discussion in Chapter 

7). This suggests that different groups of potters produced the different wares, possibly 

differentiated by sex or gender as noted in a recent Near Eastern ethnoarchaeological 

project (London and Sinclair 1992). Because the Leilan Fine wares appear to have been 

produced in a fundamentally different manner than the Coarse ware pottery from the site, 

it seems most appropriate to limit the in-depth research to chronological comparisons of 

"Fine wares to Fine wares." 

Finally, I concentrate on Fine wares because the assemblage excavated from Op. 5 

is primarily composed of Fine wares: over 80% of the assemblage analyzed is composed 

of Fine wares (see Table 2.1, below, Table B.2.e, Appendix B, and discussion in section 

5.4.b.i, Chapter 5). Because of this, it also seems most logical to concentrate on them in 

the analysis. 

The in-depth, technologically-based analysis covers Fine ware cups and bowls. 
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Table 2.1: Summary of the Contrasts Between Leilan Fine and Coarse Wares 

Attribute Leilan Fine Ware Leilan Coarse Ware 

Size small 
generally less than 1200 cc 

medium and large 
generally more than 1500 cc 

Temper ustially no visible temper chaff, varied grit, other 

Function "serving vessels" storage or cooking vessels, "utility 
wares" 

Manufacture 
Technique 

wheel-made, only occasionally as 
hand-built "pinch pots" 

hand/slab formed, many wheel-
smoothed, some possibly wheel-

made 

Relative 
Uselife 

presumably short 
(1-2 years or less) 

presumably longer 
(longer than 2 years) 

Sherd 
Quantity 

majority 
prov 1 only = 1827 

all provs = 3043 

minority 
prov 1 only = 240 
all provs = 509^ 

^ Note that Medium wares are not considered in this table. Their quantities are small: 
prov 1 only = 122, all proveniences = 237. Total sherds analyzed from prov 1 = 2189; 
total of all sherds = 3789. 



Table 2.2: Fine Ware Rim Data Used in In-depth Analysis 

Rim 

Code 
Description Frequency 

Median 

Diameter (cm) 

Range 

Min - Max (cm) 

Lower 

Hinge 

(cm) 

Upper 

Hinge 

(cm) 

1 Open Simple 150 12 5 - 2 6  10 16 

2 Open Pinched 508 14 4 - 3 1  II 16 

3 Open, Exterior-beaded 55 12 3 - 3 0  9 16 

6 Open, Everted Flaring, OHen Pinched at Rim 112 16 9 - 2 4  14 18 

19 Slightly Inverted Simple Rim 393 10 4 - 2 6  10 12 

20 Slightly Inverted, Exterior Beaded 363 12 3 - 2 8  10 16 

21 Slightly Inverted, Interior Beaded 49 10 8 - 1 6  9 10 

27 Closed, Everted Beaded 91 12 4 - 2 8  10 14 

30 Closed Cocked Rim 52 10 5 - 3 0  8 14 

Other Open Open Mixed Fonns 26 - - na na na 

Other Closed Closed Mixed Forms 88 - - na na na 

Total 

Analyzed 
1887 - - na na na 



Table 2.3: Minimum and Maximum Numbers of Vessels by Period derived from Fine Ware Rim Data 

Description 

Open Simple 

Open Pinched 

Open, Exterior-beaded 

Open, Everted Flaring, Often Pinched at Rim 

Slightly Inverted Simple Rim 

Slightly Inverted, Exterior Beaded 

Slightly Inverted, Interior Beaded 

Closed, Everted Beaded 

Closed Cocked Rim 

Other Open Rim Forms 

Other Closed Rim Forms 

Total 

Rim Sherd 
Frequency 

All Periods 

150 

508 

55 

1 1 2  

393 

363 

49 

91 

52 

26 

88 

1887 

lii* 

so 
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Closed forms accoimt for only 12% of the analyzed diagnostic rim sherds whereas open 

forms, typical of cups and bowls, comprise 88% (see Table 2.2). It can be argued that 

open forms would always yield a higher representation in assemblages based on 

diagnostic sherds because open forms might be expected to produce more "diagnostic 

units" per pot because of the presumed greater rim diameters. Restricted vessels, by 

definition, would presiraiably have smaller diameters and therefore would yield fewer 

diagnostic sherds per pot. The Leilan Op. 5 data show this effect to a slight degree: 

closed rim types 27 and 30 have median diameters of 12 cm and 10 cm, respectively, 

whereas some of the open forms (types 2 and 6) yield larger median diameters (14 cm 

and 16 cm respectively). Despite this caveat, however, such "over-representation" of 

open forms is only slight in the Op. 5 assemblage when the median diameters are 

examined (see Table 2.2). 

2.2.b Temporal Variation in Volumetric Data 

Functionally equivalent ceramic types are identified across the three time periods 

analyzed in this study. Specifically, Fine ware cups and bowls are compared across 

periods, yet none of the forms is typical to all three periods. To demonstrate that these 

vessel forms were roughly equivalent, and thus logical objects of comparison, estimates 

of their mean vessel capacities were evaluated. If vessels were wildly different in 

capacity, then they are not thought to represent similar vessel fxmctions. 

Vessel capacities derived through digitization of whole profile and vessel 

drawings serve as the main basis for identifying functional equivalency across time 
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periods (Senior and Bimie 1995; see Appendix B, Tables BJ.f.c.i and ii). Mean vessel 

capacities vary between periods, at least as noted in the fortuitously assembled whole 

vessels housed in the Syrian National Museum, Deir ez-Zor. I believe that the cups and 

bowls from the three periods examined here are close enough in capacity across periods 

for logical comparison. 

The early period (Illd, Ninevite V) pointed based cups average 361 ml, with a sd 

of 141 ml; by capacity, these are roughly equivalent to the pedestaled cups in Leilan 

period Ila (365 ml, sd 49 ml). In Leilan period lib the volumetric equivalents are 

carinated flat-based and carinated round-based bowls. Flat based equivalents are rare, but 

measure at 328 ml; round based, flaring rim vessels average 370 ml (after discounting a 

large capacity "outlier"). Period lib "sila" bowls are generally larger, falling into size 

classes of ca. 1000 and 1500 cc. 

Residue studies could potentially confirm functional equivalency between 

ceramic types (see Skibo 1992). Because few solid surface residues have been noted on 

Fine wares from Leilan, extraction of preserved fatty acids and sterols from the vessel 

bodies would be the logical method for further examination, and hopefully corroboration, 

of vessel type flmctions. Such data probably would only reflect the last use of a vessel, 

but would provide a better idea of vessel equivalency than mere capacity alone. Residue 

analysis has not been conducted in this study but would be an excellent avenue for future 

research if organic residues are found to be widely preserved in the Leilan assemblage. 
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23 Measures of Time Expended in Ceramic Production 

As noted above, "time" devoted to ceramic production is the critical variable 

examined in this study. Multiple lines of evidence are used to evaluate ceramic 

production efficiency; most inferences are based on smdy of the finished products 

themselves (see Kingery and Vandiver 1986:311). These derive from studies of specific 

measures that affect the time expended in ceramic manufacture, which are: 

• Distances to clay sources 
• Clay preparation (levigation, cleaning) 
• Volume of clay used 
• Production techniques used in forming ceramic shapes 
• Techniques of surface decoration and other enhancements 
• Type and amount of fuel used 
• Kiln investment and construction 

Other factors also affect the time expended in production, but some of these are very 

difficult to infer from excavated materials. Other aspects that will be considered, but not 

quantitatively measured, are: drying time, number of helpers, and fuel preparation or 

modification. Because it is based on multiple lines of inference, and on the ordering of 

specific production events, this study draws inspiration from the production step-measure 

(Feinman 1980; Feinman er al. 1981). No evidence of post-firing treatments, such as 

fugitive paint, is evident in the Op. 5 ceramics. Thus, this is not included above in the list 

of specific measures of production. Also, availability of water necessary for ceramic 

production is not considered here. There was no real shortage of water for manufacturing 

activities during the year because the site sustained a large population. Also, there is no 

evidence of change in water availability between time periods. In the region today. 
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ceramic production is a nearly-year-round activity with slow periods during the driest 

seasons as well as during peak agricultural activity (note discussion above, section 2.1 .b 

and in Chapter 3). The ancient production schedule was most certainly also nearly-year-

round. 

2.4 Measures of Ceramic Manufacture Efficiency 

In assessing and quantifying the possible labor expenditure on these vessels, 

multiple lines of evidence, discussed below, are used. These issues are considered, tested 

and discussed in subsequent chapters of this dissertation. Discussion and 

"amalgamation" of these results are presented in Chapter 9. 

2.4.a Distances to Clay Sources, Clay Preparation, and Volume of Clay Used 

Clay is a basic requirement of ceramic production. Thus, the distance traveled to 

procure it is an intrinsic factor in measures of labor expenditures. Furthermore, clay 

analysis (via INAA, see Chapter 6) in this study suggests that the ceramics studied were 

actually manufactured at Leilan^"*. Clay sourcing of Leilan ceramics has been begun by 

M. James Blackman of the Smithsonian Conservation Analytical Laboratory (Blackman 

n.d.). Distances traveled to areas of clay procurement are assessed through an expansion 

of Blackman's preliminary work in collections made by Michel Mulders (Eindhoven) and 

M. A. Courty (Paris). Courty's samples are especially valuable as they come from deep 

Obviously, such studies only "prove" local manufacture if the clays are demonstrated 
to be locally obtainable. In general, most archaeologists assume that raw materials, such 
as clay and temper, were not being circulated in exchange networks; rather, exchange of 
goods was primarily limited to finished products {e.g., Arnold 1985; Shepard 1954). 
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pedological trenches cut at Leilan in 1991 and 1993; the deposits were all sealed by 

cultural materials enabling better consideration of their accessibility in ancient times. 

Soil and clay samples from the Leilan area are compared to the Leilan ceramic 

assemblage through re-firing experiments (to determine temperature-specific color 

values) as well as compositional analyses. Neutron Activation Analysis (INAA) was 

conducted by H. Neff and M. Glascock of the Missouri University Research Reactor 

(MURR). A total of 75 samples drawn from a variety of early, middle and late wares, 

unfired sherds and raw clay samples were submitted for analysis. This sample 

sufficiently and economically complements work already conducted by Blackman (n.d.; 

Blackman et al. 1993). The use of systematic re-firing before a selection of a small 

sample for compositional analyses is made enhances inferences. The ceramic assemblage 

studied is generally free of temper; thus, the effects of non-plastic inclusions on the 

chemical signature of clay attained through INAA is not a concern. Levigation processes, 

however, probably did affect the chemical signature of Leilan pottery (Blackman 1992; 

Neff and Glascock 1998:7-8). 

The degree of levigation practiced in ceramic manufacture is assessed in 

comparison of the textures of replication tiles manufactured from clay samples collected 

near (and at) Leilan to a sample of thin-sectioned archaeological sherds. "Levigation" 

refers to the processing of clay to procure the finest fraction of the material(Kingery and 

Vandiver 1986:320); it is a frequently attested process used ethnographically to sort the 

particle size of clay before use (Rye 1981:37). It is also known as "elutriation", and 
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sometimes also as "puddling", "settling", "slaking", and "slipping". Rye (1981:37) states: 

"Levigation processes can be recognized from sherds by the extremely fine sizes of the 

mineral particles, which are generally less than 50 microns (although temper may be 

coarser)." 

Variable granularity is assessed from prepared thin sections of the replication tiles 

and the Leilan sherds. Thirty thin sections from each period, as well as twenty thin 

sections of replication tiles (N=l 10), were prepared and examined. The INAA results 

from MURR also support evidence of clay treatments (see discussion in Chapter 6). 

2.4.b Techniques of Ceramic Production and Surface Decoration 

2.4.b.i Investigation of Vessel Forming Techniques 

Production time estimates were attained for the various forms through 

experimental work with modem American potters using fast wheels. I consulted modem 

ceramic specialists, rather than drawing estimates from my own experiments, because my 

wheel production abilities are too limited to approximate those of an "expert" or 

"specialist," let alone a high-volume production potter. Specifically, the difference in 

manufacturing time between production of pointed, rounded and flat-based (string-cut) 

vessels was investigated. Production of flaring-rimmed vessels and carinated forms was 

also examined through replication and interviews. 

A pilot survey concerned with archaeological interpretations of ceramic 

technology was circulated at the NCECA (National Ceramic Educators and Ceramic 

Artists) conference (April 1991). Additional potter surveys have been conducted at art 
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fairs in Tucson and among other potters in the Tucson, Arizona, area. With regard to 

consultants, those currently using the potter's wheel who consider themselves 

"specialists" (i.e., high-volume production potters) were chosen as appropriate informants 

for this study. Most potters interviewed have worked in clay for three years or longer, 

and approximately half of the sample (N = 18) consider themselves production potters 

(see discussion and description in Appendix G). Despite use of electricity and other 

modem conveniences in their workshops, the skill-level and mode of production 

demonstrated among these potters render them a useful study group for this project. 

Their demonstrated skills allow them to adequately assess the production methods used 

and the relative time expended in forming different vessel shapes; as I am seeking only a 

relative, rather than absolute, time estimate for vessel production, the use of electric 

wheels is not problematic in this study. 

Consultants' comments regarding production methods and their traces were 

incorporated into an in-depth analysis scheme described in Appendix E. Trim marks, 

cutting marks (especially U-shaped "string marks"), throwing marks, vessel wall and base 

thickness, rim and base modifications, handling marks (fingerprint "splotches"), vessel 

joins, compression cracks ("S-cracks"), and the niraiber of steps used to decorate vessels 

with incised motifs were all quantified to support statements regarding changing labor 

input in vessel manufactvue over time (see Chapter 7). These processes are not normally 

addressed by archaeologists. Sometimes the nature of the clay used by Leilan potters 

could be observed; specifically, stretch marks were foimd that indicate the relative 
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"shortness" or "fatness"of the clay (how much water it held at time of use). These stretch 

marks indicate that substandard clays (for the speed of rotation effected) may have been 

used. Other stretch marks and bubbles indicate that the clay used was not completely 

"wedged" (that is, manually driven free of air). 

A limited Xeroradiography study was performed on Leilan vessels to assuage all 

doubts that the vessels were in fact produced on the potter's wheel (cf. Courty and Roux 

1995). Xeroradiography was performed by Dr. Pamela Vandiver at the Conservation 

Analj^ic Laboratory, Smithsonian Institute, and interpretations were conducted by 

Vandiver and L. Senior. Results of this study are discussed in Chapter 7, as well as 

Appendix G. 

Ethnographic observations of ceramic production time expenditures, including 

those in Kramer's study of Rajasthani potters, are also consulted for comparison. 

Kramer's rich study (1997) also underscores production issues not necessarily evident to 

archaeologists. For instance, many potters can throw the small forms typical of the Leilan 

assemblage very quickly, and their main limiting factor in production speed is their 

ability to move the vessels away from the wheel area for drying (see Kramer 1997:48, 

Figure 19). Drying and storage space safe from traffic, animals and pedestrians 

(including children) is another factor limiting over-all production volume and speed 

(Arnold 1985:65-70, 102; Ogan 1970:88; Rye and Evans 1976:53; Solheim 1952:33; 

Stem 1951:26; Voyatzoglou 1974:20). 

The production-time estimates derived from these studies do not represent actual 
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manufacture time since the speed of the wheel used in antiquity is unknown; it would be 

difficult to replicate the exact nature of the pottery wheel used in production of the Leilan 

ceramics since no complete wheels have been identified. 

2.4.b.ii Investigation of Incising and Surface Decoration Techniques 

Experimental work was conducted to assess the labor expended on the mode and 

amount of vessel decoration. A variety of tools were used on clay dried to varying 

weights. The results of this work are discussed in Chapter 7 and Appendix G. The 

incised or burnished assemblage from Op. 5 is unfortunately limited to only 353 sherds; 

because of this, conmientaries related specifically to incising and burnishing are limited 

in the current study. In addition, ethnoarchaeological data are relevant to these 

assessments, but precise linking of such data are beyond the scope of this dissertation. 

2.4.0 Fuel Consumption, Kiln Investment and Construction 

Fuel with which to fire ceramics is basic to ceramic production and frequently is 

the most expensive aspect of modem ceramic production worldwide. Estimates of fiael 

needs are factored into the "labor expenditure equation" for vessels of the three time 

periods studied. To assess the amounts and kinds of fuels used, peak temperature 

measurements were established through dilatometry, re-firing experiments, sample tile 

manufacture, and examination of the phytoliths preserved in a sample of ash from a 

probable kiln (see Appendix C.2). Dilatometry (thermal expansion) was conducted on at 

least thirty sherds from each time period, as well as ten experimental controls (N=100) in 

order to estimate peak firing temperatures. These results are compared to those attained 
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through re-firing tests in Chapter 8 to increase understanding of the firing technologies 

used at Leilan. 

Kiln technology is also considered with regard to fuel expenditures. 

A period Illd kiln was partially excavated in 1989 (Appendix C.2); large quantities of ash 

from the Illd kiln have been examined via flotation by Wilma Wetterstrom (Harvard 

Botanical Museum). No identifiable carbonized seed or plant remains were found in this 

ash because the (presumably) last firing of the kiln was hot enough to warp and melt its 

ceramic contents as well as the kiln lining (see Appendix C.2) — thus, all carbonaceous 

materials were destroyed. It was suspected, however, that plant opal phytoliths would be 

preserved, although possibly warped by heat beyond recognition. Samples of the kiln ash 

were submitted to Linda Cummings (Paleo Research Laboratory, Denver) for phytolith 

identification to determine the types of fuel used, and results are discussed in Chapter 8 as 

well as Appendix H. 

No kilns of periods Ila or lib have been excavated at Leilan, but the size and 

structure of the kilns is postulated through study of the extant ceramic slag and waster 

"stacks" (SKWs, see Appendix D) from period II. From examination of these materials, 

it should be possible to estimate at least minimum sizes of the kilns. Unfortvmately, all of 

the stacked wasters found thus far were found in secondary contexts — usually re-used in 

architecture. Since these materials fused while inside the kiln(s), the kiln chambers could 

not have been shorter than these stacks are "high" unless the ceramics were all stacked 

side-ways (which seems unlikely). These data are considered with reference to published 
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descriptions of ancient Near Eastern kilns, ethnographic kilns, and technical literature on 

kiln construction intended for modem potters. 

Having reviewed my theoretical approach, underlying assumptions and biases, 

and the sample studied, 1 turn to a discussion of work previously conducted on Near 

Eastern ceramic technology. 
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CHAPTER 3: 
STUDIES OF POTTERY TECHNOLOGY IN THE ANCIENT NEAR EAST 

Since Petrie's publication of Tell el-Hesy in 1891, no apology for a study 
of ceramics has been necessary. (G.E. Wright 1937:1) 

Certainly no apologies are necessary when using ceramics as "index fossils" to 

date archaeological contexts. To many archaeologists, however, the linking of ceramic 

variability to socio-political change in ancient states, as is done in this study, does still 

warrant justification. This section first presents a brief review of the history of research 

in southwest Asian ceramic technology studies, as well as an overview of the analytical 

methods commonly applied in these investigations. Next the relationship between 

ceramic change and socio-political changes accompanying state development is 

discussed. The parameters established by Earle and Costin with which to describe and 

measure craft specialization are discussed in this context, and problems specific to 

Mesopotamian archaeology are addressed. Mesopotamian archaeological data, 

specifically related to kilns euid ceramic production areas, are presented and further 

illuminated with ethnoarchaeological information. Finally an overview of what we know 

from ancient documents regarding Mesopotamian craft specialization is presented. 

3.1 History of Study in Southwest Asia 

The opening quote of this chapter was drawn from G. E. Wright's 1937 study of 

pottery; he concluded his study by declaring that not a single early Bronze Age deposit in 

Palestine remained undated and outside of his typological sequence (Wright 1937:81). 

Such overriding concern with culture horizons and chronological problems has dominated 
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ceramic analysis since its use at Tell el-Hesy (Petrie 1891) and remains the primary focus 

of Southwest Asian ceramic studies over one hundred years later. Petrie was not actually 

the first to notice that ceramics change over time; rather, he was the first to make use of a 

systematically ordered sequence. The first person to have acknowledged a use for the 

abundant sherds found on Mesopotamian sites was William Kennet Loftus who wrote, in 

1857, "The invention of the potter appears to have been racked [sic] in designing new 

forms, and their endless variety throughout Chaldaea may eventually prove of much use 

in determining the age of the ruins where each occurs" (quoted in Delougaz 1952:1, note 

1). 

Gloria London (1985) provides an excellent overview of the history of 

archaeological ceramic analysis in Syro-Palestine. Levantine archaeologists have 

developed their ceramic studies far more than Mesopotamian archaeologists, but I believe 

that the general historic trends discussed by London also hold true for greater 

Mesopotamia. Her historical discussion is summarized here in Table 3.1. Though the 

outline may appear to resemble the transitions in North American Archaeology outlined 

by Willey and Sabloff (1980), I do not mean to conceal the particularistic history of Near 

Eastern archaeology. The reader is directed to London's work for a thorough treatment of 

the history of ceramic analysis in Palestine up to 1984, and a recent anthology presenting 

a non-ceramicological overview of Near Eastern Studies in the 21^ century compiled 

from a conference honoring the centennial of William Foxwell Albright's birth (Cooper 

and Schwartz 1996). 



Table 3.1: London's Five Phases of Ceramic Study in Palestine, plus L. Senior's Hypothesized Sixth Phase 

Phase Dates Defining Issues or Events Description 

1 Art Wori( 

Acquisition 

mid 1800s --

1890 

Victorian "Museum Era" in which the spoils 

of Empire were brought back to Engand and 

reported to worldwide fascination. Layard at 

Nimrud ca. 1849; Schliemann at Mycenae, 

Troy in 1870-80s. 

Extensive surveys and searching for great finds; 

large scale excavations "mining" antiquities for 

museums. 

2 The Petrie Era 1890-- 1920 Petrie's 1890s work at Tell el-Hesy inspired 

the era. 

'Petrie pups,' researchers following in Petrie's 

tradition and often trained by him, emphasize the 

development of detailed chronologies from 

studies of changes in stratified sherds. 

3 Major Excavation 1920 -- 1955 The demise of Turkish domination throughout 

the Near East and the start of the British and 

French Mandate periods in 1920 allowed a 

shift in accessibility of both travel and 

research to Westerners. The repercussions of 

this were felt in archaeology throughout 

Southwest Asia. W.F. Albright is head of the 

newly-established American School of 

Oriental Research in Jerusalem. 

Major archaeological excavations and the growth 

of American research and ceramic expertise; 

general advancement of archaeological field 

techniques and comparative ceramic analysis. 

Careful recording systems were devised, though 

quantified data were rarely published for sites 

outside the Levant. 

4 Aclcnowledgment 

of Regional 

Variation 

1955 -- 1970 Transformed after the creation of the State of 

Israel in 1948 within which a local Israeli 

school of archaeology developed. 

Chronological issues addressed with increased 

vigor; the Israeli school matured, greater regional 

variability in the archaeological record was 

acknowledged, and debates ensued on excavation 

technique and ceramics. 

flable Continued Next Page) 



Table 3.1: London's Five Phases of Ceramic Study in Palestine, plus L. Senior's Hypothesized Sixth Phase 

5 Modem Era -

Anthropological 

Archaeology 

1970 -- present "The New Archaeology" emphasizes 

hypothesis testing, investigations of social 

transformation and organization, and looks to 

settlement features and economy for clues to 

these changes. In Israel, there is a marked 

break from Biblical archaeology; Syro-

palestinlan archaeology becomes distinct from 

Old Testament Studies (Dever 1981, 1984). 

Research oriented to specific problems, especially 

those related to the wider realm of topical issues 

in anthropological archaeology. In pursuit of 

these goals is greater use of multi-disciplinary 

teamwork, especially involving the geosciences 

and ecology, as well as material sciences. 

6 The Next Era 

''Humanized 
Archaeology" 

2000+ Researchers weary with rigid hypothesis 

testing twn to dialectical theory buUdiog in 
which human agency and choice is always in 
view. Mijleitniuin spaito interests in 
religion, environtne^tal decay. 

Renewed Interests in technology, environmentai 

change^ religion, Ideology and power^ Co^ltive 
issues addressed through explicit studies of 
material culture. 
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Also included in Table 3.1 is a sixth phase, that was not discussed by London 

(1985). There I present the probable directions for post-millennial Near Eastern 

archaeology that I believe will shape and influence future ceramic studies. Though 

Departments of Near Eastern Studies "are in danger in American universities" 

(Michalowski 1996:193), I argue that Departments of Anthropology are not in such dire 

straits. I believe that the outcome of this will be that in future years, in the U.S., the 

majority of Near Eastern archaeology courses will be taught in Anthropology 

departments. As such, research will tend to follow the currents of anthropological 

archaeology more closely than in the past. I derive the descriptions listed in Table 3.1, 

part 6 firom this, as well as from what I perceive as general intellectual trends in U.S. 

society. In addition to the points listed in Table 3.1,1 believe that gender and ethnicity 

questions will come to the forefront of Near Eastern archaeological research because of 

the rich archaeological and textual data available in southwest Asia (see also 

Michalowski 1996:192-193). Adams also calls attention to the implications of ever-

shrinking field work opportimities for American scholars in the fertile crescent which 

have "in effect...shrunk to Syria, Jordan, and Israel" (Adams 1996:408); he advocates 

research in the "Other Orients"-^ but acknowledges that this "shift in outlook still seems 

distant"(/6/i/.). Adams presents his overview of the papers in Cooper and Schwartz 

(1996); 
...there seems to be a general recognition of the need to contextualize more 
rigorously; to examine ancient cultural and linguistic boundaries more closely; to 

"Other Orients" refers generally to North Africa, Turkey, and the Gulf States. 
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probe the biases of all of our sources - textual, artistic, and archaeological - more 
systematically; to engage more fiilly, mindful of the widening potential and 
increasing complexity of new methods, in interdisciplinary cooperation; to train 
our students more broadly; and, not least, to recognize at all times the importance 
of sustaining a dialectic of specialized and generalized conversation (Adams 
1996:405-406). 

Adams offers a sometimes harrowing, but ultimately useful and optimistic, discussion of 

these points in the continuation of his essay (Adams 1996:406-411). Finally, upcoming 

research trends in Near Eastern archaeology should seek to incorporate textual and 

archaeological material as much as possible; together, these data make the archaeology of 

ancient Southwest Asia one of the most imique and exciting venues for current 

archaeological research. It is in this combination of sources that inspiring contributions 

to world anthropological archaeology will be found (for works emphasizing the 

conjunction of archaeological and textual materials, see van de Mieroop 1997; Moorey 

1994; Potts 1997; Stone 1981). 

Before I continue with an overview of archaeological ceramic technology studies 

conducted in the Near East, it is necessary to acknowledge the biases that researchers 

bring with them to their analyses. Some of these are termed "common sense," others are 

based in ethnographic observations, though rarely in ethnoarchaeological studies suited to 

the socio-political organization of the archaeological materials examined. In section 3.5 

of this chapter I introduce evidence related to ceramic production which has been gleaned 

from ancient documents; these documents contain still other biases. Though tempting, 

especially to prehistorians, we cannot simply "read" history from cuneiform tablets. The 

sources of inference, and their inherent biases, are briefly discussed in the next section. 
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3.1.a Sources of Inference 

Two broad categories of information are available to help interpret archaeological 

data on ceramic production: ethnography and ancient documents. Most researchers, 

either explicitly or implicitly, have borrowed concepts gleaned through ethnography. 

These data are sometimes derived from ethnoarchaeological projects, but often are from 

personal observations made while living in traditional communities during excavation 

seasons ("weekend" ethnoarchaeology). Most Near Eastem archaeologists value Near 

Eastern ethnography much more than ethnographic insights from other areas of the world 

(cf. Moorey 1994:18, 148); thus, they are essentially applying the direct historical 

approach rather than ethnoarchaeology. As Watson (1980:57) notes, "there has been 

explicit concern with ethnoarchaeologically derived information for many years," many 

researchers have contributed to the field, and "ethnoarchaeological research in the Near 

East is presently in the vanguard" (Watson 1980:60). Though the direct historical 

approach seems warranted, and it even sometimes works surprisingly well (note 

Ochsenschlager 1974a), it has definite pitfalls. In restricting their view only to the 

modem remnants of traditional villages in the Near East, researchers sometimes overlook 

biases in the modem examples that could be lessened were they to examine cultund 

situations less influenced by modem geopolitical economics and Islamicization which 

could adter, for example, pottery distribution and the social relations of production. 

Moreover, the fixation on present-day villages as examples of ancient life presents 

a problem when attempting to use the product — village-based ethnoarchaeology — to 
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interpret the archaeological remains of ancient urban sites. This use of village-based 

ethnographies implies that ancient cities were merely overgrown villages whose residents 

were primarily impoverished peasants totally unaware of the existence of majestic 

complexes nearby. Though documentary evidence can be consulted to temper this view 

(van de Mieroop 1997), archaeologists need materially-oriented studies to bridge 

excavated data to theoretical models. Because few traditional potters exist in Near 

Eastern cities today and it is likely that village potters operate under very different 

economic and spatial constraints, work in urban areas, such as Kramer's recent study 

(1997), are valuable and should be given at least as much weight as ethnographic insights 

from contemporary villages when interpreting archaeological remains from urban 

Mesopotamian sites. 

Ancient texts themselves, though rarely consulted, are the other source of 

inference concerning ceramic production. Within Near Eastern archaeology, the biases of 

ancient documents are widely acknowledged; anthropological archaeologists and those 

less familiar with the problems inherent in reading the past directly from ancient 

documents should consult Senior (1996) and Appendix K for summary of the biases. 

Additional inferences, of course, should be drawn from empirical review of 

archaeological data. Section 3.5 presents an overview of the social rank, status and 

organization of ancient Mesopotamiem potters as derived from textual and ethnographic 

data. The next section (3.2) presents a semi-historical overview of ceramic technology 

studies conducted in Southwest Asia. Note that most discussion of purely typological 
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works is not included here. Typological studies relating to the Leilan assemblage are 

considered in Chapter 5. 

3.2 Ceramic Technology in the Ancient Near East 

Although modem research in archaeological ceramic technology and production 

has been dominated by New World archaeologists (e.g., D. Arnold, R. Bishop, C. Costin, 

G. Femman, C. Kolb, L. Lackey, H. Neff, P. Rice, M. Schiffer, A. Shepard, B. Stark), 

significant contributions have been made by Old World researchers (e.g., M.J. Blackman, 

H. Franken, R. Henrickson, F. Matson, O. Rye, C. Sinopoli, P. Vandiver, A. van As, R. 

Wright). Much of the Old World research has escaped the attention of the broader 

anthropological archaeological community. In large part, this neglect is related to 

institutional affiliations and their affiliated data dissemination frameworks; the majority 

of New World archaeologists are trained through Anthropology departments, whereas 

Old World archaeologists are split between Anthropology, Classics, and Near Eastern 

Studies departments, not to mention the varieties of history and prehistory found in 

European institutions. Because of this institutional difference. Old World ceramic 

technology studies tend to be more difficult for anthropological archaeologists to access, 

and there is little "hybridization" between New and Old World research.-® 

Old and New World ceramic researchers appear to approach their work from 

differing perspectives. In technological studies. Rice (1996b: 173) draws the distinction 

G. Stein, M.J. Blackman, and P. Vandiver's collaboration stands out as an exception 
(Blackman et al. 1993; also Stein and Blackman 1993). 



119 

between "manufacture" which is the literal act of fabricating ceramics and "production" 

which entails the "social and economic organizational arrangements within which pottery 

manufacture is carried out" (ibid.). In my opinion. New World researchers concentrate 

primarily on "production," sometimes to the neglect of manufacture studies, and Old 

World researchers tend to limit their discussions of "production" and concentrate on 

delineating specific manufacture techniques. 

Despite the apparent dominance of New World researchers in the ceramic 

technology literature, there is an ever-growing literature pertaining to Near Eastern 

ceramics. This began in 1924 when Henri Frankfort demonstrated an unusual interest in 

ancient Near Eastem ceramic technology and framed his discussion of pottery in terms of 

broader anthropological issues. In this work, pottery technology is discussed with 

reference to worldwide ethnographic parallels and their applicability to interpretations of 

the ancient wares (Frankfort 1924). The implications of this unique and provocative 

work for archaeological ceramic analysis were unnoticed by the majority of his 

contemporaries, and have been similarly un-cited by modem Near Eastem archaeologists 

who remember Frankfort primarily for his contributions to studies of art and religious 

architecture of the ancient Near East (1954). But note that A. L. Perkins was his student, 

and his perspectives undoubtedly affected her work on Mesopotamian ceramics (Perkins 

1949). 

Generally some of the most significant work in Near Eastem ceramic technology 

has been conducted on ceramic assemblages in Syro-Palestine. This may be because 
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researchers there gained tight chronological control of their ceramics at an early date, and 

could then launch more detailed studies. Perhaps it is also related to the generally smaller 

sites in Palestine in comparison to "downtown Mesopotamia." Site size, together with the 

lesser emphasis placed on textual data and large sculpture there, resulted in more 

attention being lavished on the sherds in Palestine than at large historic period 

Mesopotamian sites. 

J.L. Kelso along with ceramist J.P. Thorley presented nearly all aspects of pottery 

technology from raw materials to the firing of complete pots in their work on Syro-

Palestinian Iron Age II ceramic technology (Kelso and Thorley 1943). Moreover, they 

emphasized economic facets and the organization of production, suggesting that the 

specific vessel forms and features were the effects of "quantity production" {ibid. \91). 

Kelso and Thorley preferred use of this term to the more common "mass production" and 

this reflects their desire to correctly and specifically identify the nature of the industry. 

"Mass production" implies a capitalist, assembly-line mode of production. 

Production techniques and production output demands were described and offered 

as explanations for the aesthetic shortcomings of Iron Age ceramics, as opposed to the 

dominant tendency to equate unattractive wares with a lack of creative ability. Rather 

than being "poorly made," Kelso and Thorley described Iron Age III pottery as being 

"hastily" produced as a result of market demands (1943:101). Unfortunately, the "social 

and economic implications of their work were never incorporated into any synthetic study 

by Albright or anyone else" (London 1985:30-31). Though obviously biased in favor of 
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technology studies, H.J. Franken has stated in regard to Kelso and Thorley: "had their 

work found the recognition it deserves, the face of archaeology would be different from 

what it is today" (Franken 1974:38). 

Though the divisions of the archaeological record into cultural horizons and 

traditions, as well as straight chronological issues, were foremost in the minds of ceramic 

researchers, developments inspired by Aima Shepard (1954) and Frederick Matson (1951. 

1965a, 1965b) were incubating in southwest Asian archaeology in the 1960s. Questions 

of function, manufacture and distribution were increasingly raised from then on-^. 

Mineralogical and compositional studies were conducted more and more frequently in 

attempts to resolve the provenance of foreign trade wares. During this period, however, 

only questions asking "local or foreign" were addressed through petrographic analyses. 

Considerations of interregional trade through application of petrography only started in 

the 1970s in Israel, and are still seldom conducted in greater Mesopotamia. 

The monumental work of Pinchas Delougaz (1952), involving objective and 

abstract geometric shape analyses and typology of the Mesopotamian Diyala materials. 

"Curiously, several epigraphers worked on the rich lexicon of ceramic vessel names 
during the 1930s and 40s, but this "emic" material has been little accessed by 
archaeologists seeking to create functional ceramic topologies (see discussion in Potts 
1997:139-150). Potts (1997:140) notes that "there is a recurrent constellation of ten 
vessel designations ... as follows: vessel for water (a), beer {kas), milk {ga), oil (/), 
sesame oil {i-gis), ghee (i-nun-na), lard {i-§2h), fine sesame oil (i-diig-ga), wine (ge^in) 
and honey (/a/)"- A few other common vessel types are related to beer manufacture; only 
one vessel type is listed specifically for an inedible liquid (a salve, tur). "Otherwise, 
there are only a very few terms for vessels used to hold dry goods, although some of the 
more general terms like karpatum could hold flour, barley, groats or malt" (Oppenheim 
quoted in Potts 1997:140). 
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contributed new ideas to ceramic analysis of ancient Near Eastern materials. Such a 

classification system proved too detailed to be of much use in comparative work. Little 

remembered is the fact that Delougaz tried to implement technological criteria proposed 

by Anna Shepard for the sequencing of pottery from several sites over a long period, but 

concluded that similar clay bodies and techniques were used over a wide geographic area 

and long time in the Diyala, if not in the Near East in general. In rejecting a classification 

balanced between technology and form, he thus created the foundation for subsequent 

ceramic reports in which archaeological finds are compared in size, proportion, shape, 

surface finish and decoration only. This resulted in a paradigm of stylistic typology with 

only general mention of the fabric or manufacturing techniques used. The Diyala work 

has formed the template on which many Mesopotamian ceramic assemblages are 

described, and they are generally considered only in terms of formal art historical criteria. 

Changes in the underlying ceramic technology that are related to formal variability are 

rarely discussed.-* 

A joint endeavor similar to that conducted by Kelso and Thorley (1943) was 

conducted by potter Jan Kalsbeek and H.J. Franken in the study of the Deir 'Alia (Jordan) 

Iron Age materials (Franken and Kalsbeek 1969). This report is a watershed in southwest 

Asian ceramic analyses, especially those in Palestine. Franken and Kalsbeek were 

A summary of the Diyala assemblage contemporary with the Ur III dynasty is 
illustrated in Potts (1997:159-160, Figiu-e VI. 17, VI. 18). This is useful and can be 
compared with the vessel forms listed in the ancient texts from Umma discussed below in 
section 3.5.b.iv. As Potts (1997:158) notes, at least two of the Umma-document vessel 
forms are missing in the illustrated Diyala ceramics. 
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explicitly concerned with both the chronological ordering of materials and how the 

ceramics industry of Iron Age Deir 'Alia exemplified a facet of ancient social 

organization. The format of their report emphasized ceramic technology in order to "help 

in the interpretation of the history of the inhabitants as well as the interpretation of the 

chronology" (Franken and Kalsbeek 1969:70). Pottery manufacture methods were 

explained, and specific factors relating to rim shape variation were explicated 

83), as well as materials chosen for temper {ibid. :75), and variations in fired clay color 

{ibid. :94-97). The relative fi-equency of vessel types was determined from the fragmented 

assemblage such ±at replacement rates and the overall ceramic production system could 

be addressed {ibid.:2A2-2). 

Though pioneering as a technologically-based typology, their presentation lacked 

the catalogue format of hundreds of sherd drawings and repetitive descriptions typically 

found in other reports. Thus, it was difficult to compare the Deir 'Alia assemblage to 

other work and, as a result, Franken's approach has few supporters. Moreover, it met 

with stark criticism demonstrating that the Deir 'Alia report was widely misunderstood 

and poorly interpreted. It was not intended as a final report, but rather as a sample of 

what could be recovered in a comprehensive ceramic analysis. 

Franken's work was not universally criticized (see Lapp 1970). Meyer, who 

headed the Belgian Archaeological Expedition to Iraq, "found the work of Franken and 

Kalsbeek invaluable" and invited them to study the Tell ed-Deir (Iraq) pottery (van As 

1987:32-33). Franken became Professor of Palestinian Archaeology and Director of the 
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Department of Pottery Technology at the University of Leiden, and his preliminary 

application of his technological approach to Tell ed-Deir^' materials was published in 

1984 (Franken and Kalsbeek 1984). The Pottery Technology Institute became 

independent of the Palestinian Archaeology Division in 1979 so that the talents of the 

Institute could be applied to materials from any region, even though work from a wider 

geographic region had already been undertaken (Leiden ~ anonymous 1980, 1983). Four 

large projects were undertaken in the 1970s: (l)Deir'Alla (Jordan), (2) Tabqa Dam work 

(Syria), (3) Amman citadel (Jordan), and (4) Ophel hill (Jerusalem)^". Franken led the 

Institute until his retirement in 1983 when van As became director. 

Since 1985, Franken and Kalsbeek's preliminary study of the Tell ed-Deir 

materials (1984) has been expanded to a larger study called the "Working Group on 

Mesopotamian Pottery." This project offers the most coherent research program 

This site is located southeast of Baghdad, but slightly north of Sippar. It is written 
"Tell ed-Deir" in the Leiden publications, but is also known as "Tell ed-Der" in other 
publications (e.g., Moorey 1994). I choose to keep the spelling consistent with the 
Leiden Institute's in this work. 

The Deir'Alla excavations continued in cooperation with Yarmouk University and the 
Jordanian Department of Antiquities; the technological work conducted earlier on the 
Iron Age pottery was extended to Late Bronze Age materials by Franken and Kalsbeek. 
Second, technological work on materials excavated between 1972 and 1974 in the Tabqa 
Dam Salvage Project on the Euphrates in north-central Syria was conducted by van As. 
Medieval pottery from Tell Ta'as and Tell Hadidi, as well as Bronze Age pottery from 
Hadidi, was analyzed. Third, pottery technology of materials excavated from Byzantine 
and Early Islamic levels of the Amman citadel in 1976 was analyzed by Franken. Lastly 
materials were analyzed which were excavated by Kenyon on the Ophel hill in Jerusalem. 
These are primarily Iron Age and provide the opportunity to obtain information regarding 
raw material use, potters' workshops in or near Jerusalem, and further information 
regarding introduction of the heavy potter's wheel (Franken 1983:4-5). 
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concerned with Mesopotamian pottery technology ever implemented. The group, led by 

Bram van As, incorporates technological studies of ethnographic and archaeological 

materials to better understand Old and Middle Babylonian pottery from Tell ed-Deir, and 

related second millennium sites. Though the group also investigates clay fabrics and 

firing techniques, greatest emphasis is placed on shaping techniques which are studied 

through 'pot-reading'^' and replication. In 1987 the Working Group on Mesopotamian 

Pottery convened in Ghent, Belgium, and decided to compose a type corpus of second 

millennium ceramics based on shape, function and technique (van As 1987). "The aim of 

a type corpus is to form the basis of a classification system which can be used to identify 

and illustrate the main types of pottery which are to be found in a particular area" 

{ibid. :29). That "technique" is included among the criteria for their proposed corpus is 

unique in Mesopotamian studies where "all too often technology is considered to be a 

poor relation and only described with a minimum of details" {ibid. ;30). The proposed 

corpus is derived from the common ceramic types from second millennium periods 

defined in terms of the middle chronology from Tell ed-Deir, Sippar, Isin and Nippur 

(van As 1987:34-35). 

The Working Group on Mesopotamian Pottery made a deliberate choice to 

prepare an integrated morphological/technological corpus because shape can very often 

be explained by the combined reconstruction of forming techniques and analyses of raw 

Pot-reading is the reconstruction of forming processes from the observation of traces 
left by potters on their pots. 
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materials (ibid. : 33). Because many archaeologists do not implicitly understand ceramic 

technology categories, the Working Group has chosen to organize their corpus by pottery 

form. The actual monikers of these forms have not yet been decided, but "it has been 

provisionally agreed that the visual presentation of shapes should be based on a principle 

of progression from open to closed forms, and from small to large" ones (van As 

1987:34). Numerous interim reports have been published on the progress of the Working 

Group's analyses, but no final report is yet compiled (van As and Jacobs 1985, 1987, 

1988; Franken and Kalsbeek 1984; Vilders 1988). 

The technological work conducted thus far by the Working Group has not 

attracted much interest in either the anthropological or the Near Eastern 

archaeology communities. This is likely because it is not seen as problem-oriented 

enough to be attractive to anthropological archaeologists for use in comparative studies, 

and because the work, as a foundational effort, is not seen by Near Eastern archaeologists 

as applicable to their work until the whole project is near complete or finished. 

Anthropological archaeologists very rarely work in historic time periods; therefore, the 

proposed corpus does not pertain to their projects. Moreover, because of geo-political 

considerations, new Near Eastern archaeological projects, whether of traditional or 

anthropological orientations, are not being conducted in the region of the Working 

Group's proposed corpus. Instead, new research is conducted in regions of greater 

Mesopotamia where the corpus may be less pertinent. Because my project concerns only 

third millennium B.C. materials excavated well outside the region defined by the corpus. 
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I also will not apply their work directly to the present study. I have, however, tried to 

emulate their work in this study not only to produce a technologically-anchored 

description of a ceramic corpus, but to address anthropological issues regarding ceramic 

change and the development of state societies. 

The Gordion project has also contributed to studies of ceramic technology in 

greater Mesopotamia. Bob Henrickson (1993, 1994, 1995a, 1995b; Henrickson and 

Blackman 1996) has conducted thorough and exemplary research since 1988 on the 

ceramics excavated from Yassihoyiik (ancient Gordion), Turkey. Though only 

tangentially sittiated in "Greater Mesopotamia," and even though the project is concerned 

with much later periods than the Tell Leilan Research Project I include it in this 

discussion because it represents excellent basic research in which a large excavation 

project's sherd typology is anchored in technological changes. Moreover, the results of 

the Gordion Project's ceramic analyses retain a problem focus such that their conclusions 

are of interest to a voider anthropological audience than many other projects in Southwest 

Asia. Henrickson previously investigated technological issues in production of ceramics 

from Godin Tepe, Iran (Henrickson 1986a, 1986b, 1989, 1991, and 1992). He has also 

worked in close association with both M. J. Blackman (1996) and Pamela Vandiver at the 

Smithsonian's Conservation Analytic Laboratory since 1989. This backgroimd has 

contributed greatly to Henrickson's work on the Gordion ceramics. 

The Gordion project has produced a "ceramic corpus" in the sense of the Working 

Group. Henrickson and others (Henrickson 1993, 1994, 1995a, 1995b; DeVries 1990; 
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Gunter 1991; Sams 1994) have developed a detailed typology for the stratigraphic-

historical periods defined by Voigt (1994), and Henrickson has also investigated ceramic 

manufacture, including reconstruction of the original production sequences, re-firing 

studies to determine original peak firing temperatures and atmospheres, as well as 

elemental studies of pigments used. These studies provide what is essentially a 

technologically-based ceramic typology for Gordion (Henrickson 1993, 1994). 

Moreover, the varied reports address issues that are of wider interest to anthropological 

archaeologists and which offer rich comparative data, despite Yassihoyiik's rather unique 

formation." 

Both clays and sherds were sampled in Henrickson and Blackman's (1996) work 

Unlike the Leilan project area, likely clay sources are easy to identify. Clays in the 

region were sampled fi-om the river and floodplain, and four samples come from 

"deposits probably already in situ by the Phrygian era" (Henrickson and Blackman 

1996:71). Most clays used in Henrickson and Blackman's study were collected from 

sealed construction fills which were used to create the massive City Mound terraces in the 

8"" and centuries B.C. (ibid.). These clays have also been compared to modem 

sediments to assess compositional variability over time. Henrickson and Blackman, by 

using compositional analyses, have shown that the Late Bronze Age and Early Phrygian 

Two extensive episodes of in-filling are documented in antiquity which are related to 
destruction and rebuilding during both the Early Phrygian period and the Middle 
Phrygian (see Voigt 1994:272-275). The second rebuilding program laid 1-5 meters of 
clays and silts over an 8-10 ha. area of the Citadel mound, encompassing a remarkable 
volume of 100,000-200,000 cubic meters of transported material. 
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period ceramics were produced from markedly different clays, even though both periods 

"were characterized by similar scales of pottery production" (Henrickson and Blackinan 

1996:79). These chemical differences likely reflect changed patterns of resource 

exploitation in the two periods. Henrickson and Blackman suggest that these changes 

show "a different geographic scale in the economy as Gordion's socio-political and 

economic roles changed from local center to royal capital city"( 1996:67). 

As noted above, a significant amount of Near Eastern ceramic technology and 

technically-anchored studies has been concentrated on Palestinian materials. The reasons 

for the preponderance of work already conducted in this region is at least threefold. 

First, the ancient ceramic assemblages have been intensively studied and seriated; the 

ceramics are often decorated, which has facilitated the ordering of their changes through 

time. Therefore, significant ground work has already been laid on which to build 

technical studies and investigations of technological change. Second, and related to point 

one, the sites tend to be smaller than large Mesopotamian tells, and researchers have not 

been distracted by ancient texts. Because of this, more research has been concentrated on 

ceramics in the same ways that prehistorians value ceramic data. Thirdly, the effects of 

the early studies (Kelso and Thorley 1943; Franken and Kalsbeek 1969) cannot be 

denied. These studies set the stage for further questions of ceramic technology to be 

posed, and I have certainly not done justice to the abundant Syro-Palestinian work here." 

" Modem work on the ceramic technology of ancient Palestine is exemplified by two 
Ph.D. dissertations. Gloria London (1985) examined technological aspects of ceramics in 
her study of pottery from Jebel Qa'aqir. In this work she concentrated on a stylistic 
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There is great potential for rich ceramic technology studies from Mesopotamia 

"proper," particularly from the long-term Abu Saiabikh project (Postgate 1977, 1990; 

Postgate and Moon 1982:105), as well as from Mashkan-Shapir (Stone and Zimansky 

1992:214), and especially Umm al-Hafriyat (Adams 1981, no. 1188; Moorey 

1994:144;Potts 1997:161), all in Iraq. Kilns and clinker debris have been identified at 

Abu Saiabikh (Postgate 1977, 1990; Postgate and Moon 1982). Several hundred kilns 

(some estimate over 500) have been identified from surface remains at Umm al-Hafriyat 

dating to a variety of periods (Moorey 1994:144;Potts 1997:161). At Mashkan-Shapir, 

evidence of ceramic manufacture is believed to be present "in all parts of the site ...every 

neighborhood probably had its own potter" (Stone and Zimansky 1992:217). Note, 

however, that Stone's thinking concerning the distribution of ceramic production has 

changed considerably (Stone et a/. 1998). The slag and clinker^'' debris through which she 

had originally identified the ubiquity of production at Mashkan-Shapir now appear to be 

related to intentionally-produced "artificial" basalt (ibid.); fiirther investigation must 

await additional excavation at the site. More technological work with the ceramic 

assemblages of any of these sites is warranted and will contribute to a greater 

analysis of the late third millennium wares, and interpreted the material with regard to 
ethnoarchaeological work conducted by herself and the Kalinga ethnoarchaeological 
project in the Phillippines. J.P. Dessel (1991) explicitly addressed issues relating ceramic 
production and social complexity in his case study of the Halif Terrace (fourth 
millennium B.C. Canaan). He concentrated on identifying changes in the organization of 
labor over time, and also assessed the influence of external polities on the material record. 

"Clinker" is the British term for "slag;" it is termed salbukh, in Arabic, thus the site 
name "Abu Saiabikh" denotes "father of slag." 
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understanding of Mesopotamian ceramic technology. 

Though the previous discussion has strung together, in semi-chronological form, a 

series of large projects in Southwest Asia, I do not imply that these are the only 

investigations into ceramic technology. As mentioned previously (Chapter I), Frederick 

Matson was a pioneer in ceramic technology studies and his Ceramics and Man (1965) 

served as a rallying cry for archaeologists worldwide. Though much of Matson's work 

was in the Mediterranean and Near East, he did not present a comprehensive work on 

Southwest Asian ceramic technology but instead inspired others through both his tutelage 

and widely scattered publications. From the 1970s to the present there has been a 

blossoming of work in ceramic technology, and several problem-oriented studies have 

appeared in print. 

Moorey gives a solid topical (1994:141-151) and chronological (1994:151 -162) 

review of ceramic production in his excellent overview of Mesopotamian crafts and 

industries; interested readers should consult this concerning prehistoric and later historic 

studies not covered in my discussion. In a similar vein. Potts (1997) provides an 

exceptional survey of Mesopotamian material culture, and incorporates substantial 

information from ancient texts in his discussions; unfortunately, his work is restricted to 

"Mesopotamia Proper," and does not even consider the Northlands at all. A third work, 

van der Mieroop's (1997) admirable synthesis of "The Mesopotamian City," though not 

exclusively concerned with production, devotes considerable discussion to topics in craft 

manufacture because he sees it as an important aspect of the urban phenomenon. These 
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three works must be consulted by those researching further topics in Mesopotamian 

production. 

In the next section I briefly review the various methods commonly applied to the 

study of ceramic technology that will be further discussed and used in this study. 

Significant contributions from southwest Asian archaeology will be highlighted, but this 

is in no way meant to be a comprehensive overview of all technical reports on work 

conducted in this area. I limit my discussion to works conducted on materials from the 

early historic periods of greater Mesopotamia. 

3.3 Methods Applied in the Study of Ceramic Technology 

Significant work has been conducted in two main areas: (1) forming techniques 

used in manufacture and (2) composition of clay bodies. Both areas can be partitioned 

into two sub-sections. Vessel formation techniques are investigated through (1) pot-

reading, through which analysts reconstruct production techniques used in vessel 

manufacture, and (2) xeroradiography, in which x-ray technology reveals the inner pore 

structure of vessels. Examination of thin sections of ceramics with both standard and 

scaruiing electron microscopy to ascertain the forming techniques used in manufacture of 

ceramic vessels has been suggested by Courty and Roux (1995); this work is reviewed in 

Chapter 7 and Appendix G. Vessel composition has been generally investigated via 

petrography and chemical techniques such as INAA^^. I will discuss these topics in the 

I do not include studies of pigments, slips and paints here because they are not found 
in the Leilan Op. 5 assemblage. Other works of note, though usually on materials of 
other periods because few third millermium ceramics are painted, include: Walter Noll's 



133 
following sections. 

33.a Investigations of Forming Processes 

33.a.i Pot Reading: Pioneered in Southwest Asia 

The "Working Group on Mesopotamian Pottery" has worked since 1985 on 

materials excavated from Tell ed-Deir by the Belgian Archaeologiczd Expedition to Iraq, 

and they offer the most coherent research program concerned with Mesopotamian pottery 

technology ever implemented (see section 3.2). Though the group also investigates clay 

fabrics and firing techniques, greatest emphasis is placed on shaping techniques, which 

are studied through 'pot-reading.' Pot-reading is the reconstruction of forming processes 

from the observation of traces left by potters on their pots, and is learned largely through 

replication work; the Pottery Technology Institute (Leiden) employs a professional potter 

with whom they consult (cf. van As 1984, 1989). 

The Dutch are not the only researchers using "pot-reading" techniques. Vandiver 

contributed such expertise to a recent study of crafl specialization (Blackman et al. 1993). 

Henrickson's (1991) work in distinguishing wheel-made pottery from that which was 

characterizations of iron and manganese colored slips using scanning electron microscopy 
and x-ray diffraction (1972, 1975,1976, 1979); Diana Kamilli's use of electron 
microprobe and petrographic analysis (Kamilli and Lamberg-Karlovsky 1979, also 
Kamilli and Steinberg 1985); Courtois and Velde's (1984) study of paints on Hassuna, 
Sarrmiara, Halaf and Ubaid ceramics; Al-Kaissi and Mynors' (1985) work on the red and 
black pigments used on Scarlet Ware and Jemdet Nasr ceramics; and Thuesen's (1987a) 
analysis of Scarlet Ware pigments. No analyses of second millennium Babylonian 
pigments have been published, and only a few early comments (Starr 1939; Woolley 
1955a) mention technology of pigments on the Assyrian second millenniimi Habur and 
Nuzi Wares. 
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merely wheel-finished is also in this genre (although see discussion next section). 

3.3.a.u Xeroradiography in Southwest Asia 

Xeroradiography has been applied in archaeology since the 1930s, but is more 

commonly applied to Old World ceramics than to New World ones (Rice 1996b: 174; 

note Carr 1990, 1993 as exception). Rice {ibid.) notes this, but does not offer an 

explanation for this phenomenon; this, in combination with Rice's skeptical appraisal of 

xeroradiography, leaves the reader with a pejorative opinion of the technique. This is 

both insular and unwarranted. Old World ceramics, especially those produced after 

introduction of the potter's wheel, are produced via a more varied array of techniques 

than most New World ceramic assemblages, which are generally hand-built and restricted 

in forms^^. Thus, xeroradiography can be fhiitfully applied to their study. The technique 

can usefully inform on production steps, as aspects of chaine operatoire - an 

underutilized perspective in New World work. 

Vandiver (1985, 1987) used radiographic imaging to reveal the technique and 

details of ceramic manufacture used in early Near Eastern ceramics ("sequential slab 

construction") as well as to compare the Near Eastern corpora to Neolithic Chinese 

vessels (Vandiver 1988). Kingery and Vandiver (1986) also demonstrate ceramic 

radiography's use in non-destructively analyzing whole vessels. Henrickson (1991) has 

Notable exceptions to this include sculptural Andean and Mexican molded and hand-
built vessels. Ceramic radiography could be very fioiitfully applied to the study of these 
forms (note Aronson 1993). Radiography has also been applied to determinations of coil 
vs. other manufacture techniques in New World ceramics {e.g., Chilton 1996). 
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presented a important illustration of the value of xeroradiography in his evaluation of 

vessel production. He used ceramic radiography to determine that vessels commonly 

thought to be wheel-made (based on surface characteristics) were actually only "wheel-

finished" (see also Appendix G). This is an important caveat for all researchers working 

with ceramic assemblages produced after introduction of the potter's wheel in their 

region. In revealing methods of fabrication, ceramic radiography can assist in the 

reconstruction of the steps involved in building ceramic vessels, and thus help define 

technological traditions and choices when significant numbers of samples are imaged 

(Vandiver e/a/. 1991:185). 

33.b Studies of Ceramic Composition 

Several researchers have focused their studies on clay and temper using the ever-

increasing range of analytical techniques borrowed from physics, geosciences, and 

chemistry. Typically these techniques are applied to pinpoint where goods were 

manufactured and then elucidate their distribution systems (see discussion of the 

"provenience postulate" in 6.2.d.i and general discussion in Appendix F). 

3.3.b.i Petrography in Southwest Asia 

Systematic study of tempers and tempering methods used in Mesopotamia has 

only just begun but "it is already apparent that there were variations of every kind across 

time, space, and types of pottery" (Moorey 1994:143). Petrographic results vary 

dramatically with the geological regime in which the ceramic materials were produced 

and such studies can be expected to deliver the best results only if (1) conducted in an 
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area of rich geological diversity and (2) where ancient potters intentionally tempered their 

wares with non-plastic inclnsions rather than seeking to rid the clays of coarse particles. 

This, unfortunately, does not characterize the Leilan wares studied here, because they 

were wheel-fashioned and generally free of temper. This situation is perhaps not unique 

in Mesopotamia where Mynors (1987:37-38, quoted in Moorey 1994:143) states: 

fragments of this limestone, sandstone and siltstone are to be found in almost 
every thin-section of pottery examined from southern Iraq. These inclusions were 
presumably derived from the erosion of geological outcrops, washed down by the 
Euphrates river and subsequently deposited in the alluvium. Larger rounded 
fragments of these sedimentary rocks may represent selection by potters of coarser 
deposits for mixing with finer alluvial clays. 

Mynors studied historic period ceramics from Ur, Kish and Abu Salabikh and 

found that once wheel-made wares began to replace hand-made ones in the Uruk period 

that there was a decline in the use of tempering materials typical of the Sumerian Uruk 

(Moorey 1994:157). Few tempered products are found at the close of ED I, and ED II 

ceramics are characterized by sandy fabrics which Mynors believes are natural 

constituents of the clays. Moorey (1994:157) summarizes her findings based on 

petrographic analyses: 

...as part of a transition from primarily household industries in the late prehistoric 
period to increasingly standardized 'industrial' production in the Early Dynastic 
III. On the basis of distinctive fabric types, restricted exchange of pottery 
between sites in Sumer may be identified. Mynors (1987:168) also showed, both 
by petrographic and by neutron activation analysis, that pottery from Sumerian 
workshops was traveling southwards to reach Umm an Nar in the Gulf 

Recent work has underscored the occurrence of basalt-tempered wares in north-east Syria 

(Daszkiewicz and Schneider 1996); similar wares are also found at Tell Leilan (though. 
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being Coarse wares, I do not discuss them in depth here). The vessels analyzed are 

cooking pots, and the researchers postulate that the innovation of basalt temper in the 

third millennium suggests both an awareness of thermal shock and an ability to 

counteract its effects. 

33.b.ii Neutron Activation and Other Chemical Compositional Analyses in 
Southwest Asia 

Interpretation of compositional analyses based in fragmented assemblages from 

the ancient Near East is complex, and can be controversial. Several analysts {e.g., Noll 

1976; Thuesen 1987a: 125-6) have suggested that it is virtually impossible to categorize 

Mesopotamian pottery by the mineralogical composition of the paste, although the 

tempering materials may be more discriminatory. Thuesen in particular has argued for 

understanding the assemblages as "workshop traditions" rather than placing emphases on 

the physical origins of sampled vessels: 

Traditionally it is assumed that the concentration of trace elements are 
characteristic for the clay sources, which might well be true. But there might be 
other explanations of a cultural and/or of a non-cultural nature...clay mixing, 
tempering techniques and firing conditions...or, the elemental composition of a 
sample might have been influenced by soaking of a deposit through several 
thousand years.... Recognition and identification of workshop traditions instead 
of actual clay sources is in fact a more promising level to operate on in a region 
where natural clay and silt is abundantly present and perhaps difficult to 
distinguish from site to site. (Thuesen 1987b:462) 

Raw materials suitable for pottery making were at hand throughout Mesopotamia in the 

alluvial silts from rivers and canals. Moreover, many of these materials may have been 

naturally levigated if collected from the banks or river cuts of these waterways. It is very 

difficult to establish the "original" location from which ceramic clays may have been 
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collected because of the ever-changing locations of water courses. These issues, 

including those mentioned above by Thuesen, are central to any study involving 

compositional analyses attempted in the Near East. 

Applications of INAA and other techniques to northern Mesopotamian historic 

period materials are scant, but several works have a decidedly "production"(je«ju Rice 

1987), rather than a trade-exchange, orientation. Schneider (1989; Kiihne and Schneider 

1988) has analyzed Metallic Ware from Tell Brak with x-ray fluorescence (XRF) and x-

ray dif&action (XRD), as well as SEM. Because the ware is fired in a distinctive maimer, 

it is believed to come from a limited number of production areas. Schneider (1989) 

differentiated noncalcareous from calcareous Metallic Wares, and found that in the 

noncalcareous wares there were two distinct compositional groups, from which he 

deduced two manufacturing loci, whose locations are as yet unknown. The calcareous 

group was much more varied, and I believe it represents local attempts at imitation of 

Metallic Ware; similar materials are also present at Leilan in period lib deposits. 

Blackman (1992) has contributed a useful study of the effects of clay particle size-

sorting on clay composition. He replicated the effects of levigation by wet-sieving clays 

collected in the Tell Leilan region, and then showed the effects of this process on 

chemical and mineralogical composition (via INAA and XRD). Though other 

researchers have assessed the effects of clay pre-treatment on composition (Bishop et al. 

1982; Neff et al. 1988), almost all have been concerned with additives (temper) rather 

than the levigation process which is widely practiced ethnographically, and is often used 
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by potters working with wheel technology. The direct implications of Blackman's work 

on levigation are discussed in Chapter 6 and Appendix F. 

Blackman, Stein and Vandiver (1993) also applied INAA to their intensive study 

of a portion of a fused, nested stacked kiln waster from Tell Leilan^' in which they 

examined Rice's (1981, 1991) standardization hypothesis from a unique perspective. As 

well as compositional variability, they also documented metric variability and aspects of 

the forming techniques in their study. The fused cluster of artifacts analyzed contained 

27 whole bowls and bowl fragments probably melted and vitrified when kiln 

temperatures exceeded their intended peak. As such, Blackman et a/.(1993) view this as 

evidence of a single production "event" and gauge the standardization of the clays used. 

as well as the metric attributes of the individual bowls, to assess and quantify the degree 

of specialization indicated. They conclude that the standardization hypothesis can indeed 

be an effective index of craft specialization under conditions of close spatial and 
chronological control over the samples in question. The generally accepted 
standardization indexes become increasingly reliable, the closer one can get to 
individual workshops and production events (Blackman et al. 1993: 77). 

Blackman et al. make an important point concerning the "blurring" of measureable 

components of standardization over time: 

the archaeological record of ceramic manufacture at Leilan does not represent just 
one workshop; instead the data reflect the cumulative output of multiple 
production events, at multiple different workshops. The bowls made in each 
event may be highly standardized, but variation in vessel dimensions and clay 
composition can occiu- between production events at the same workshop and 

" These are termed "stacked kiln wasters" (SKWs) by the Leilan Research project 
(Senior and Weiss 1992, and this dissertation). 
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certainly between workshops. At any given time, there may have been several 
noncentralized, independent workshops mass producing fine-ware bowls at 
Leilan.... in long-lived ceramic types from multiple workshops, the evidence for 
metric and compositional standardization can be blurred (Blackman et al. 1993: 
76). 

In a related work. Stein and Blackman (1993) expand their presentation of compositional 

data from the stacked kiln waster in a comparison with similar materials collected from 

surface siorvey of small sites in the Leilan region. In this study they conclude that 

analyses of 178 samples of finished finewares from the village sites in addition to 
the Operation 4 fine-wares from Leilan itself show no evidence to support a 
model of large-scale ceramic exchange at the regional level. Instead, it appears 
that many if not most villages in the Leilan hinterlands manufactured their own 
ceramics locally. In sum, the chemical compositions, vessel dimensions, and 
distributions of manufacturing debris are all consistent with a system in which 
third millennium fine-ware ceramics were produced by a relatively large number 
of independent craft specialists (Stein and Blackman 1993:40-41). 

After presenting these INAA data. Stein and Blackman (1993) examine the role of other 

crafts in the Leilan political economy, and the declining prestige of ceramics throughout 

the third millennium. 

Having reviewed archaeological ceramic studies in the Near East, I can now 

return to my initial concern: what is the relationship of ceramic change and socio-political 

changes leading to state development? The next section reviews work that has been 

conducted in this area. 
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3.4 What Is the Relationship Between Ceramic Change and Changes in States? 

There is a story of a drunkard searching under a street lamp for his house key, 
which he had dropped some distance away. Asked why he didn't look where he 
dropped it, he replied," it's lighter here!" 

Kaplan (1964:11) 

I link this section's opening quote with the widely-held, if pessimistic, view of the 

possibility of linking ceramics with studies of "complexity." Tome, the drunkard 

resembles archaeologists and the "key" represents the "truth" about complex societies that 

we hope to find through our studies. Unfortunately, considering that ceramics represent 

the most prolific finds at archaeological sites, many researchers believe that we look at 

them solely because that is the part of the sidewalk that is illuminated, and that the real 

"key" to complexity is probably found in some other sector of the past that is essentially 

invisible to modem researchers. 

Having presented this negative view, I hope (optimistically) to overturn it. Other 

researchers have also sought to overturn this pessimism. Reinhard Bembeck (1995) 

suggests that the study of economic change has been neglected by Near Eastern 

archaeologists. Instead, they emphasize the description of past political changes, 

particularly those leading to the development of states. Archaeologiists have neglected 

the many economic transformations that co-occur with political and social changes. 

Bembeck, drawing on structural Marxism, demonstrates how an examination of 

production and labor from archaeological materials can underscore societal variability 

which is otherwise masked. I believe that Bembeck's paradigm can also be applied to 

historic periods, especially regarding the production of materials such as ceramics, which 
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are only rarely mentioned in documentary sources (but see below, section 3.5). Such an 

approach will likely reveal that economic changes do not always co-occur with social and 

political transformations, but rather that there is a "lag time"such that material culture 

changes sometime after a political change^*. I also believe that Berabeck's economic 

studies can be further augmented by use of the analytical parameters suggested by Costin 

(see discussion below, 3.4.c, 3.4.f). Studies of Near Eastern ceramics can greatly benefit 

from methodological and theoretical inspiration drawn from a combination of these two 

authors' works, together with the method, ceramic technical sequence analysis, that 1 

advocate here (see Chapter 1). 

Studies that have linked ceramics and issues relating to the rise of complex 

societies do so primarily through two areas: exchange and specialization. The following 

sections discuss how these two issues are studied in archaeology. 

3.4.a Exchange 

The description, classification and evolution of trade and exchange networks have 

long been the concern of archaeologists investigating the development of complexity 

{e.g., Brumfiel and Earle 1987; Earle and Ericson 1977; Ericson and Earle 1982; Sabloff 

and Lamberg-Karlovsky 1975; Wright 1972; Wright and Johnson 1975). These studies 

have been greatly abetted by scientific work tracing the compositions of specific rare 

items to their geographic sources {e.g., Lamberg-Karlovsky 1975; Nefif 1992). In the 

But note that in ceramics a very direct fimctional transformation (such as one tied to 
ration vessel production) tied to a political change would be immediately noticeable. 
There probably would not be a significant "lag effect." 
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historic periods of the ancient Near East, most studies concentrating on exchange do not 

deal with ceramics but rather with other, more precious, materials, such as rare stones and 

metals (e.g.. Kohl 1977, 1978; Kohl etal. 1979; Lamberg-Karlovsky 1975). Moreover, 

thanks to the detailed information in ancient texts, researchers realize that many of the 

most important items traded are archaeologically invisible (Crawford 1973). Probably 

because of these last "invisible" data, as well as the predominantly undecorated and thus 

difficult-to-trace ceramics of the historic periods, the intricate theories linking complexity 

and exchange developed elsewhere in the world are not as emphasized by Near Eastern 

archaeologists (but see Johnson 1975). 

Many historians, as opposed to archaeologists, work from the Weberian 

perspective that ancient cities were centers of consumption rather than trade. Cities 

produced an array of goods for their own support, which then enabled them to support 

more people. Van de Mieroop notes that, "the Mesopotamian written sources on trade are 

relatively rare, yet well studied" - thus the notion that we have of Assur or Ur as trade 

centers may be false, and it may be heightened by false analogies to medieval Europe 

(van de Mieroop 1997:192-3). 

Following Weber, 1 also see Leilan "city" as the unit of consumption for its 

manufactured goods. In terms of the pottery discussed in this work, my main assumption 

is that all materials are locally-produced until "proven" foreign. In the limited study of 

clay composition discussed in Chapter 6 and Appendix F, INAA suggests that most of the 

materials submitted are indeed "local" to Leilan with the important exception of the so-
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called Roman Wash ware which appears technologically similar to Metallic Ware. This 

ceramic occurs at an extremely low frequency within the Leilan Operation 5 assemblage; 

therefore, the assertion that it was traded or otherwise procured through exchange is 

likely. There is no evidence that other ceramics were traded or exchanged into Leilan, 

although it is perhaps likely that "Leilan" itself may have comprised a larger area of 

control and productivity than solely that area enclosed by the site wall (although see Stein 

and Blackman 1993). 

Because 1 have no access to other, off-site, data from Leilan's immediate region, 1 

do not comment on the possibilities of off-site ceramic production even though it is 

possible that smaller villages in the immediate vicinity produced ceramics for use in 

Leilan "city." Insofar as pottery kihis have been located within the Leilan lower town, 

along with significant amounts of ceramic production slag and clinker, 1 see no reason to 

further discuss micro-regional ceramic exchange in this study. 

3.4.b Specialization 

Since the late 1930's when V. Gordon Childe (1936) included a specialized 

production system as one of his correlates of social complexity, archaeologists from a 

variety of backgrounds have proposed methods whereby this phenomenon could be 

smdied, thus making it amenable to analysis using the kinds of data generally at their 

disposal (cf. Clark and Parry 1990; Costin 1991; Earle 1981;van der Leeuw 1977; 

Peacock 1982; Rice 1981, 1991; Sinopoli 1988). Indeed, specialization studies have 

proven to be particularly fruitful avenues of research in complex societies over the past 
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two decades (Stein 1998). Perhaps not surprisingly, this has included the formulation of 

numerous definitions of what economic specialization is in addition to how it is to be 

measured. Frequently these attempts included the development of a set of ideal types 

based on a given set of parameters which were then used to facilitate cross-cultural 

comparisons. 

Earlier studies concentrated on merely identifying craft specialization such that 

past societies could be characterized or pigeon-holed as "states," "developing states" or 

other complex organizations. Although such typological approaches to the analysis of 

economic specialization are usefU for comparative work, the often rigid categorical 

boundaries have a "leveling" effect which masks subtle differences between individual 

case studies. In addition, such typological approaches are often inadequate for the 

analysis of the evolution of the phenomenon in question since they tend to focus on fully 

developed sets of relationships. More recent works concentrate on other topics in 

economic specialization, such as control and organization of producers, and occasionally 

studies of efficiency. 

In her 1991 essay entitled "Craft Specialization: Issues in Defining, Documenting 

and Explaining the Organization of Production", Cathy Costin presented a synthesis of 

current approaches to the archaeological analysis of economic specialization as well as 

offering her own program of study. Although including a somewhat traditional set of 

ideal types, Costin also proposed a set of 4 "parameters" which she suggested both 

characterize the organization of production and can be used in its analysis (Costin 
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1991:8-9). These parameters, similar to those outlined by Brumfiel and Earle (1987; 5) 

are: Context, Concentration, Scale, and Intensity (Costin 1991:11 -18). Rather than being 

seen simply as single-state phenomena, each is presented as a continuum along which lie 

numerous possible expressions. By taking this approach, one can still compare 

independent case studies without masking the frequently subtle variation. This approach 

can also serve as a "bridge" between more technologically-oriented analyses and broader 

questions of socioeconomic organization and development. Because Costings model was 

devised to deal with New World archaeological remains, there are some areas where it 

does not fit Near Eastern data precisely. These will be noted throughout the ensuing 

discussion. 

The mere existence of ceramic craft specialization is not in dispute for third 

millennium Tell Leilan, or most other Bronze Age and later sites in the Near East (see 

Potts 1997:vii, 150-151; cf. van de Mieroop 19977:176-7). Potts states: 

What is important to note, however, is the existence of the professional title for 
'potter' (bahar) already in the Archaic professions and titles lists of the late Uruk 
and Jamdat Nasr periods (Nissen, Damerow and Englund 1990:156). This is a 
clear indication that the division of labor had proceeded to the extent that potting 
had become a profession which was conducted by specialists on more than just a 
household basis. (Potts 1997:150-151) 

Rather than "were they specialists?," much more interesting questions regard the 

organization of producers, the context in which they worked, and any evidence that 

complex political or social structures exerted control over their products. Though 

specialization is easily inferred from examination of the end-products found in abundance 

at sites like Tell Leilan, actual evidence for ceramic production is frequently more elusive 
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at Near Eastern sites, which are usually more buried than their New World counterparts 

from which most specialization studies are derived. 

Critical to discussion of these points, however, is accurate identification and 

location of ceramic production loci. Ceramic production is believed to leave visible, and 

relatively indelible, archaeological traces, but such evidence is not as obvious or 

widespread as many researchers suspect it to be. Therefore, before I turn to questions 

regarding the organization of ceramic production, I discuss the ways archaeologists have 

identified ceramic production areas and workshops. Particular problems that arise in 

southwest Asia will also be emphasized in this discussion. 

3.4.C Identification of Specialization 

3.4.c.i Ceramic Production Areas 

Traditionally, archaeologists who have sought to identify ceramic production loci 

have examined spatial indicators of production such as "settling vats, clay storage, and 

preparation areas, containers for water, firing areas, rotary devices, wheel pits, platforms, 

benches, niches, storage rooms (DeBoer and Lathrap 1979:104fF.; Kramer 1985a:80) or 

associated tools and debris such as levigated clay, polishing stones, molds, lumps or 

pigment for slips, and over- or under-fired wasters (Stark 1985:168ff)" (Wright 

1991:210). Stark (1985:160) has examined the clustering of such artifacts and features 

"as a first step for an analysis of several economic and social aspects of pottery 

production" (ibid.). 

Unfortunately, the authors of most Near Eastern site reports are not "tuned in" to 



148 

questions of ceramic production; other questions, particularly those of an historic nature, 

have seemed much more worthy of in-depth investigation. Second, because the prolific 

amounts of pottery recovered from ancient Near Eastern tells make it seem obvious that 

ceramics were made on site, detailed search for production evidence seems irrelevant. 

However, because production is something that is possible to study well (Costin 1991), it 

should be looked at in more depth. 

Kramer (1985a:80) states that "comparatively little has been written on the subject 

of spatial and formal attributes of potters' workshops, but descriptions and maps ... 

suggest that most traditional potters work where they live, and suggest that sherd 

quantities and types in their household refuse are distinctive (Centilivres-Demont 1971; 

Gallay 1970; Lisse and Louis 1956; Peacock 1982; Reina and Hill 1978; Rye and Evans 

1976; Stark 1984)." As pertinent to this discussion of ancient Mesopotamian ceramic 

production, Kramer fiirther states: 

Some differences among potters might relate to the scale and context of 
production. Potters working on a large scale must either have sufficient space to 
store vessels or a mechanism for removing them to middlemen or buyers soon 
after they are fired. Urban potters must adapt to spatial constraints imposed by 
confined quarters and crowded neighborhoods, heavy street traffic, and neighbors' 
complaints about noxious smoke. As in parts of India, they may create and store 
vessels on their roofs, they sometimes work in streets and alleys (where passing 
vehicles or large animals occasionally break their wares), and they may have 
scheduling problems if such open but scarce areas as public squares are used for 
firing by many potters (Kramer 1985a:80-81). 

Moorey (1994:141) notes from ancient texts, but without giving specific references, that 

"the location of pottery manufacture points to the fact that it is one of those crafits better 

pursued away from towns, on account of the social nuisance of kihi firing and the need 
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for readily available raw materials and water". Archaeological data, including those 

discussed in Appendix C.2, suggest that pottery firing did in fact occur in sizeable towns; 

however, the location of the Op. 5 kiln at Leilan can be arguably described as on the 

town's edge. Simpson (1997b:51) states that in the third millennium, "pottery workshops 

were sited near the edges of towns, probably owing to a combination of low social status, 

fire risk and easier access to clay and fuel supplies." Foster (1991:404) deduces the 

marginal geographic locale of potters from a reading of Mesopotamian fables and 

proverbs. Matthews (1995:460-462), Postgate (1990:103-104), Reade (1982:77) and 

Tite et al. (1995:49-50) all cite third milleimium evidence of pottery production on the 

edges of cities. 

Whether in or out of town, two kinds of information are commonly used to 

identify the archaeological traces of ceramic production: (1) facilities related to 

production, especially fire installations, and (2) identification of refuse related to ceramic 

production such as wasters and ceramic slag. These issues are discussed in the next two 

sections. 

3.4.c.ii Facilities 

As mentioned above, firing areas are frequently used as spatial indicators of 

ceramic production. These have the advantage of being fixed features ~ if such an 

installation is positively identified as a pottery kiln or pottery bonfire site, then that 

specific area was at least part of the area used in production. Additionally, such features 

are often obvious when encountered archaeologically and are thus fairly frequently 
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identified and reported. Interpretations of these are not easy to come by in the Near 

Eastern archaeological literature. The materials presented in the following discussions 

are drawn from a wide temporal and spatial range. 

First, it is critical that identification of a fire installation as a pottery kiln be made 

cautiously; often features have been so-designated without appropriate evidence (see 

discussions by Crawford [1981] and Alizadeh [1985]). The fimctions of more formalized 

pyrotechnic features (also referred to as "fire installations", see Crawford 1981, 1983) are 

sometimes difficult to discern and validate. For examples of this difficulty, see the 

discussion of The Temple Oval at Khafajah, below. 

Second, Kramer (1985a:81) emphasizes that many potters do not rely on kilns, but 

instead make extensive use of bonfires; thus, our interpretations of ceramic manufacture 

sites should not rely only on the presence of built kilns. Sometimes bonfire production 

areas are devoid of wasters or other artifacts that would identify the feature specifically as 

a ceramic-production bonfire area. Little attention has been paid to remains of open-

firing, especially in historic periods, but basins hollowed out from the ground surface 

were found at Abu Salabikh associated with ash, clinker, vitrified bricks and bevel-rim 

bowl wasters (Postgate and Moon 1982:105). Another, later, "kiln" at Abu Salabikh had 

been used for open firing though it was lined with bricks (ibid.: 127). Note that use of the 

term "kiln" for a wide range of features is confiising, although the more general term "fire 

installation" may be too vague. 

Third, some problems and confusions can arise from the reporting of data in 
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published literature. The word "kibi" in English is frequently understood as relating 

almost solely to pottery production, but it can also denote a place where lime was burned 

for plaster, or a "kiln" used for the manufacture of fired bricks. Such linguistic confusion 

in site reports gets yet more complicated when an English-speaker is reading French or 

German: the words four or ofen can denote hearth, oven, kiln or furnace. Modifiers are 

often absent in the terse technical literature of archaeology. 

Finally, ethnographic accounts attest that some potters do not always fire their 

own wares (Papousek 1981; Stolmaker 1976; Thompson 1958) or frequently may not fire 

their wares in areas that are likely to be encoimtered in archaeologists' excavation of 

architecture (Arnold 1978, 1985; Tschopik 1950; Waane 1977). Despite these caveats, 

the most obvious examples of ceramic manufacturing areas in site reports are kiln and 

firing loci (cf. Arnold 1991). Presence of these facilities is often cited even in "old" 

monographs; unfortunately, their excavators generally did not report site formation 

details. Lacking such data, it is difficult to apply Stark's (1985) and Kramer's (1985a) 

suggestions to "prove" ceramic production occurred in these features. Other facilities or 

installations commonly believed to be associated with ceramic production loci (such as 

settling vats, clay storage and preparation areas, water tanks or wells, rotary devices and 

wheel pits, platforms, benches, niches, and storage rooms) are much less likely to be 

noted in site reports in a consistent marmer. The fiinctional interpretation of these 

facilities is considerably less obvious than that of kilns to researchers not specifically 

interested in ceramic production. 
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3.4.c.iii Ceramic Production Refuse: Clinker/Slag and Wasters 

Several authors (Blackman et al. 1993; Costin 1986, 1991; Feinman 1980; Stark 

1985; Stone 1990) use the presence of wasters and/or slag (clinker) on a site to determine 

production loci. Costin has presented the most formalized interpretation of production 

loci based on the presence/absence/relative frequency of wasters as described in her 

"waster index" (Costin 1991:22ff.). Though this may work well in the Andean context, 

the formation process questions that Costin (1991:19) mentions are actually more 

problematic than she acknowledges at large, politically centralized sites, which also exist 

in the Andes. Excavated evidence from Tell Leilan strongly suggests that kiln wasters 

and excess sherdage may have been widely distributed in secondary deposits. During the 

rainy seasons, modem Tell Leilan gets virtually paralyzed by mud ~ traffic in and out of 

the tell becomes greatly restricted, and even walking becomes difficult. Ceramic wasters 

would have been useful paving materials, and appear to have been used this way in third 

millennium contexts in both Leilan operations 5 and 7. Moreover, none of the SKWs, as 

described in depth by Blackman et al. (1993) or Senior and Weiss (1992), have been 

found in anything like an original, primary context — all are found incorporated in 

secondary architectural contexts (such as curbing, edges of drains, etc.). It would seem 

reasonable, then, to use waster "indices" only from excavated assemblages where a better 

interpretation of their original context may be possible. That Blackman et al. (1993:70-

71) attempt to identify regional, or village-level, ceramic production from survey remains 

is laudable. Larger samples, preferably from excavated contexts rather than survey finds. 
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are needed to better evaluate the spatial aspects of production. Until such samples are 

obtained, the true meaning of the minuscule wasters^' used in their study will remain 

unclear. 

3.4.d Discussion of Archaeological Remains of Production Facilities Identified 

This section discusses the location of archaeological remains that identify ceramic 

production facilities. Actual form of ceramic firing facilities will be discussed in more 

detail in Chapter 8. Numerous other citations are discussed further below in discussion of 

Costin's four production parameters (sections 3.4.f.i and 3.4.f iii). Note the ambiguity 

inherent in the identifications noted immediately below; this has also been noted by 

Moorey (1994:144). 

3.4.d.i Abu Salabikh 

Fire Installation Study 

Because there has been confusion in differentiating pottery kilns fi-om two-story 

oval courtyard ovens (presumably used for bread), Crawford (1981, 1983) has sought to 

clarify the differences in her discussion of "fire installations." She (1981) recognized 

three basic types of fire installations in her smdy of the 29 discovered in Abu Salabikh 

Area E from ED III levels: tannurs (n=16), open hearths (n=9) and two-story ovens (n=l). 

Three installations remain unclassified. Taimurs and two-story ovens tend to occur in 

" The stacked kiln waster fragments noted by Stein et al. (1993, Fig. 8 ) were so small 
that they were entirely consimied when submitted to INAA. Also note that Stein et al. do 
not indicate a precise quantity of these materials collected; rather, they limip the data for 
wasters together with "normal" sherds in Figure 8. The exact number of these wasters 
that indicate off-site (non-Leilan) production is not listed in the article. 
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distinct groups; hearths are occasionally placed singly in reception rooms. There are no 

traces of pottery production or metallurgy in the vicinity of these structures, suggesting 

that they were used for baking, brewing, space heating, roasting or grilling, etc. The 

apparent concentration of tannurs in an area which has been interpreted as a section of a 

major public building is curious. It may suggest some form of public food production 

and distribution, either exclusively for elites, or for consumption by the general 

institutional household, or for affiliated, non-residents of the household, especially during 

festivals. 

In a second study, Crawford (1983) examined fire installations in Abu Salabikh 

Area 51. Surface clearance and partial excavation of this area has exposed what appears 

to be an area of private houses associated with typical pre-ED III pottery. Of the 14 fire 

installations in this area, three are classified as hearths, one as a pottery kiln (associated 

with solid-footed goblets), one as indeterminate, and nine as two-story ovens. Most of 

these rather elaborate ovens stand in the courts of buildings, and the complete absence of 

associated pottery or metal-working debris has led Crawford to conclude that they were 

used predominantly in the preparation of food, specifically bread. The large number of 

these installations in a rather small area raises the further question of whether baking was 

taking place on an industrial/commercial scale or in individual households. 

Definitive Evidence of Ceramic Manufacture at Abu Salabikh 

Both areas A and E of Abu Salabikh's main mound have produced 

evidence of ceramic manufacture. Area A, the northernmost sounding, contains what has 
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been dubbed 'the potter's house.' 

Area A: The Potter's House 

Surface clearance and excavation at the northern end of the main mound revealed 

an extensive open area of accumulated kiln waste associated with numerous fire 

installations, two of which were excavated and shown to be pottery kilns (Postgate 

1990:103-104). ED III pottery production was fiirther evidenced by an area 10 meters in 

diameter containing at least one meter of pottery-manxifacture debris: unfired pottery 

fragments and clinker. 

Immediately south of this open area was a large building where room 91 is 

identified as 'The Potter's House.' Fragments of a coarse terracotta disk were found set 

in the floor of room 91. This has been provisionally identified as the base for the moving 

parts of a potter's wheel, but fiirther description or explanation of this feature is not given 

(Postgate 1990:103-104). The fill of this room consisted of "clean thin clay layers 

alternating with thicker deposits of clinker and ash." Associated basins and drains 

suggest facilities for preparing clay. Intriguingly, more than 20 clay sealings, several of 

which have cylinder seal and door-peg impressions, have been found in the debris filling 

the building and perhaps indicate some degree of administrative control over the 

production and distribution of pottery. 

Area E 

Room 47 in Area E, Central Complex, also contains a kiln. In a stratigraphic 

sounding (6G54c, Area E, northern comer of room 41), Postgate (1977:281-282) notes 
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that level II consists largely of what has been interpreted as kiln debris that tapers off to 

suggest an open, exterior space"*". 

Considering all the apparent evidence for ceramic production revealed at Abu 

Szilabikh, it is particularly interesting to note that the modem name of the site is the plural 

of the Arabic word referring, as Postgate put it, to the "knobbly lumps of clinker" that are 

common at the site. The 14 seasons of work conducted at the site since 1963 have 

produced a fascinating array of data which await systematic review. 

3.4.d.ii Umm ai-Hafriyat 

Adams' survey (1981) reported a remarkable site, near Nippur, that showed 

surface remains of more than 500 kilns dated ceramically from the Akkadian to the Old 

Babylonian periods. Moorey (1994:144) reports some of these data: 

The kilns were identified by residual firebox and chimney structures, overfired 
wasters, and yellow and black ceramic slag. The kilns were dated using serial 
dating of overfired pottery (Vandiver: personal communication 1989). Here the 
potters appear to have established themselves on both sides of the watercourses, 
with different sorts of products made in different areas. The alignment of kihis 
next to canal beds, the presence and shape of levigation pits and the waster piles 
could be discerned. Excavation has yet to be undertaken to reveal the relationship 
between this area of manufacture and settlements. 

Umm al-Hafiiyat has been tentatively identified as the ancient city Kesh (Gibson 

1977/78); as such, it would have been ruled by the tutelary deity, Nin-bahar (Lady 

Potter), who presided over pregnancies, childbirths, potters and kilns (Foster 1991:393). 

This association with "Lady Potter" may partially account for the unusual proliferation of 

In general at Abu Salabikh, buildings assigned to Level 1 A-C date to ED III; 
buildings designated as level II and III are considered "pre-ED III", but more exact dates 
are not offered. 
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ceramic kilns at the site; pottery production may have been less marginalized there than at 

other urban sites because of this ideological link. Nin-bahar may have gained favor if 

many potters lived at Umm al-Hafriyat. 

3.4.d.iii Other Sites 

Stone (1990:149) discussed surface finds fi*om Tell Abu Duwari (ancient 

Mashkan Shapir) as evidencing ceramic manufacturing activities "in all parts of the city 

thus far surveyed." This statement is based on distributions of slag and kilnwasters. 

Unfortunately, the reproduction of Stone's map (Stone 1990:146) is too reduced to 

decipher how many loci are identified, or whether they cluster together or separately. In 

her 1990 article, it is unclear whether Stone is referring to ceramic slag or metallurgical 

slag, but she has recently altered her interpretation of these surface data (see section 3.2, 

above). Instead of representing ubiquitous ceramic production, the slag fragments are 

remnants of synthetic basalt produced and used at the site (Stone et al. 1998). 

Moorey (1994:157) states, "'kilns' are regularly reported in excavation of Early 

Dynastic sites but, as on earlier sites, distinctions of function are not always clear." He 

does not specify more details concerning which ED sites have produced ceramic kilns, 

and few other kilns from third millennium contexts are published. 

Of course other facilities that would indicate specialist production of pottery 

would be the actual potters' wheels, but these are exceedingly scarce in the published 

literature, and little concerning them is known fi-om Mesopotamian textual or glyptic 

sources. Woolley (1955b:28) found one in Pit F at Ur (see discussion in Chapter 7), and 
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the fragments postulated to be a potter's wheel found at Abu Salabikh were discussed 

above (Postgate 1990:103-104, plate XVIIb). Comparable examples at Adab, Tell 

Gubba, Tell Yahudiyah, Khafajah (Delougaz 1942:101, Fig. 95) and Uruk (Heinrich 

1935:25, plate 15A) were also cited by Postgate (1990:104). 

3.4.e What Would a Pottery Workshop Look Like? 

The evidence of potters' work areas reviewed above is scattered, at best, in 

Mesopotamia. Researchers can model their expectations on what to find after the Iron 

Age potters' quarter workshop excavated at Sarepta, Lebanon (Anderson 1987). There is 

likely to be great variability from site to site, and this will undoubtedly vary 

geographically and temporally as well. Nonetheless, the Sarepta evidence presents a 

template on which to model our expectations. Clustered there in an adjacent series of 

rooms were (1) kilns; (2) a possible drying area for the products; (3) the main working 

area identified by 

remnants of piles of levigated clay; two ceramic basins or vats of inverted conical 
shape; an outlined pit area for the potter, with wheel emplacement, sand, ash, and 
clay, and a nearby mortar. The basins may have contained slurry or slip...the 
mortar could have been used to prepare either pigments or temper (Anderson 
1987:46, figure 6). 

Presumably the main working area would also contain fixtures for potter's wheels; parts 

of these were probably made from perishable wood, or were particularly valuable so are 

likely to have been recycled in antiquity. Anderson (1987:48) believes that "a stone lined 

pit or otherwise demarcated area with a hardened or cemented depression in the center" 

was the location of the wheels at Sarepta. Additionally, there may be indications of a 
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An ethnoarchaeological caveat is offered by Kramer (1985b) that is important to 

consider when working with ancient urban populations, such as third millennium Leilan: 

though rural potters usually create and fire their pots close to home, urban potters, even if 

they work at home, usually fire at a distance, though not necessarily outside the city 

limits. Additionally, urban potters may sometimes use their roof tops as work areas, and 

these would rarely be recovered archaeologically (Kramer 1997:64. Figure 28). Kramer 

adds: 

More spatially constrained than their village counterparts, urban potters often 
store and process their clay, and throw and decorate vessels, in the alleys and 
streets in front of their homes (Figure 29 and 30). Vessels at various stages of 
production can be seen in the street, in courtyards and rooms, and in areas where 
they will be fired (Figure 31) (Kramer 1997:62). 

BCramer, in her work on urban Rajasthani (India) potters, further emphasizes the 

differences noticeable in the houses of potters versus non-potters that should be 

considered by archaeologists: 

Among the most distinctive attributes of potters' workshops, homes and 
neighborhoods are piles of pot sherds. These objects are usually large (typically 
15-by-15 cm or larger...) and many have blackened areas. These sherds are 
recycled again and again: as molds, palettes, rotary devices for pots being 
decorated, rests for vessels being paddled or those left to dry, or to cover leather-
hard pots arranged in preparation for a bonfire. While [non-potters] occasionally 
recycle large sherds (for example, as birdbaths, kitchen scoops, or portable hearths 
for such 'street food' as roasted com cobs), such piles of enormous numbers of 
(frequently discolored) sherds are not typically found in or near residences of 
[non-potters]....Such practices suggest that selective curation of sherds can be 
helpfiU in identifying potters' workshops or quarters, and that - because 
archaeological sherds can reflect occupational variation - they should sometimes 
not be included in such analytic procedures as seriation (Kramer 1997:72-74; see 
also Figures 12, 19, 21, 30, 32, 34, 35). 
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As discussed above and expected by archaeologists, Kramer (1997:74) also notes that 

potters' workshops tend to have built-in permanent features not seen in the homes of non-

potters. These features frequently serve to segregate the potters' raw materials, such as 

clays, ash, dung, pigments, and wood {ibid. :72, see also Figure 35). Urban potters in 

Rajasthan, unlike their rural counterparts, are observed to "use a variety of clays, many of 

which are not local" (Kramer 1997:79). An important caveat here, not mentioned by 

Anderson (1987) in interpretation of Iron Age Sarepta, is that potters are likely to also 

stockpile fuels. Kramer (1997:72) notes, "in archaeological contexts some of these might 

be identifiable by chemical tests of soil residues (which may in some cases also have 

characteristic stains)." Because fuels are a costly element of pottery manufacture, it is 

also likely that surplus fuels would be removed for use elsewhere rather than left to rot in 

place. 

3.4.e.i Summary 

A necessary first step in the study of ceramic production is the credible 

identification of the location of manufacture. This has been reviewed above, with both 

archaeological and ethnographic criteria suggested for the identification of workshops 

and production areas. Researchers are cautioned that urban ceramic production may 

appear different from the village-centered models of most ethnoarchaeological studies to 

date. 

Once the loci of manufacture are identified and other aspects of manufacture 

studied, the next step is to examine production (sensu Rice 1996b: 173). Heuristic 
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parameters borrowed from New World archaeology are defined in the next section. 

3.4.f Organization, Context and Control of Ceramic Production 

3.4.f.i Parameters of Production 

Although all four of Costin's parameters contribute to descriptions of the 

organization of production, I discuss context separately below. The three parameters that 

are defined through both spatial and "output" estimates are: concentration, scale and 

intensity. These are defined below. 

Concentration relates to the degree of spatial distribution of production activities 

throughout a region and as such would require a regional approach. This, according to 

Costin, could be determined through the identification of production facilities at the level 

of the site alone which could be accomplished through surface survey. Simply stated, a 

dispersed production system would be characterized by widespread evidence of craft 

production across a region, while nucleated systems would be characterized by facilities 

at a limited number of sites (Costin 1991:27). Umm al-Hafriyat, with its 500-plus kilns, 

is an example of concentrated production, although this would have to be substantiated 

with examination of the ceramics in the region that it was supplying. In the far northern 

reaches of "Mesopotamia," an extensive ceramic production workshop was found at the 

now inundated site, Lidar Hoyiik (Turkey); a second production area is also known from 

the site (Watterunaker 1998:201). Because ceramic manufacture evidence was also found 

at K.urban Hoyiik, situated on the Euphrates less than 20 km downstream from Lidar, 

ceramic manufacture was probably not exclusively centered at Lidar. Lidar Hoyiik may 
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represent a town specialized in particular forms and products (Hauptman 1983), and thus 

may represent highly concentrated production. 

Concentrated production of specific ceramic forms has been noted by BCramer 

(1997) in Rajasthan, hidia, where some production centers export specific forms. In 

"specializing" by form, a number of production localities are not competing for purchase 

of their wares in the big cities. The relationship of producers, and their competitors, 

should be considered in future archaeological analyses where concentrated production is 

identified. 

Scale is most often inferred from the size of the production facilities themselves, 

or alternately, from the volume of production debris (Costin 1991:29). The range of 

production scale in Costin's scheme extends from small, kin-based production to large, 

"factory"-based operations. Costin does point out that although low output can reasonably 

be used to rule out large-scale manufacturing, the indicators of high output can be 

produced by both single large facilities as well as several smaller ones (Costin 1991:30). 

Renger (1984:66) states (without citation) that "R.Mc. Adams suggested to reconsider the 

statements about the potters in view of the fact that archaeological surveys in Southem 

Mesopotamia seem to indicate mass production of pottery at least for the Old Babylonian 

period." This statement may be based on Adams' survey data from Umm al-Hafiiyat 

(Adams 1981). 

Intensity refers to the degree to which the producers depend on craft production 

for their livelihood (Costin 1991:30). This, according to Costin, may be the most 
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difficult to assess archaeologically. Generally, the density of production debris is used to 

evaluate the level of commitment to a particular craft. Obviously, such evaluations 

depend heavily on the excavator's ability to discern the context of the trash deposition 

through site formation processes, as well as distinguishing between debris accumulated 

over a long period of time from that deposited in only a few episodes. Also, many highly 

specialized craftspeople will probably have "managed" their trash by moving it away 

from the production area so that its build-up did not interfere with their work. The large 

(and deep) area of "clinker" reported by Postgate from Abu Salabikh would suggest a 

high intensity of production, at least of some vessel types, especially if these were 

produced over a short period of time. 

3.4.f.ii Problems with the Parameters: The Challenge of Mesopotamian Tells 

Perhaps the most obvious problem faced by archaeologists interested in the study 

of specialized ceramic production at large urban sites in northern Mesopotamia relates to 

the massive size of urban settlements. Sites in excess of 50 hectares are not uncommon 

from the 4th millennium BC onward. Even after several decades of excavation the degree 

of horizontal exposure achieved is frequently quite small and inferences concerning site 

ftmction, population, and other issues remain tentative. Thus, analytical models requiring 

broad, horizontal exposures for evaluation are severely limited in their applicability (cf 

Kramer 1983). 

Although Costin certainly acknowledges the difficulties posed by large sites. Near 

Eastern tells present a qualitatively different set of problems due to the often substantial 
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depth of cultural deposits that characterize them. This can seriously hinder the 

investigation of the earlier levels which in some cases may be completely unrepresented 

by surface artifacts. This was effectively demonstrated by Robert Whallon during salvage 

operations in the Keban reservoir area in east-central Turkey (Whallon 1979:294-296). 

Here, Whallon and his team tested the relative effectiveness of various survey techniques 

in predicting occupational histories at a number of sites. At Nor§un Tepe, for example, 

the surveyors found minimal evidence for Early Chalcolithic, Late Chalcolithic, EB III, 

and Middle Iron Age occupations, which later excavations revealed to have been 

significant, as well as no evidence at all for a relatively small Halafian settlement {ibid.). 

Similarly, Godin II (Iran) was undetected from either surface collection or test trenches 

even though its remains were fairly close to the mound's surface (C. Kramer, personal 

communication 1998). This was also a factor in the present study; Ninevite V period 

settlement at Leilan was believed to be restricted to only ca. 10 ha. prior to its exposure in 

the lower town in 1989, after which period Illd was documented covering approximately 

90-100 ha. (Weiss 1990b). The areal extent of period Illd at Leilan was further tested and 

confirmed in 1991. 

A second problem affecting the identification of production facilities from surface 

remains involves the recycling of the most conspicuous indicators of ceramic production, 

those being kiln wasters and other vitrified materials. I mentioned above that these 

artifacts, as well as other broken ceramics, were collected and used as paving materials 

for streets and courtyards. Winter rains and the ensuing mud make movement difficult; 
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paving would significantly ameliorate these problems but this behavior increases the 

difficulties associated with identifying the precise location of production facilities from 

surface artifact scatters alone. 

Difficulties associated with the re-deposition and recycling of ceramic production 

debris were further illustrated during excavations at Tell al-Raqa'i. Excavated as part of 

salvage operations, 5 seasons of excavation resulted in a sample in excess of 80% of the 

village area for the later occupational levels (Klucas 1996; Schwartz 1994). During these 

excavations, a small number of vitrified sherds and fragments of ceramic slag were 

recovered, suggesting the local production of at least some of the ceramic assemblage. 

However, in spite of the extensive areal coverage, no definitive ceramic production 

facilities were observed within the confines of the village, although a cluster of ill-defined 

pyrotechnic features were discovered at the extreme southeastern comer of the village. 

A third problem faced by those interested in ceramic production at Mesopotamian 

tell sites is the tendency to focus the work on large, public architecture, frequently 

accomplished by concentrating excavation efforts on the more conspicuous areas of the 

site, for example the areas of greatest elevation. 

After this interim review of the problems in implementing Costin's model in 

southwest Asia, 1 turn to the last of her four parameters: context of ceramic production. 

3.4.f.iii Context 

Context of production relates to the degree of elite sponsorship of a craft. To 

Costin (cf Tosi 1984: 24-25), a crucial first step in the investigation of production 
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context is the identification of the production facilities, which in terms of ceramic 

production may be expressed by concentrations of production debris such as kiln wasters, 

basins or depressions for the levigation of clay, the remains of potters' wheels and other 

production tools, and, of course, pottery kilns. Costin states that "attached and 

independent specialization can be distinguished by the location of production activities 

with the workshops of attached specialists most often physically associated with elite 

domestic structures or government facilities" (Costin 1991:25). In Costin's model, 

attached specialization implies a large degree of control over the producers by elites, as 

well as over their products' manufacture, distribution and consumption. "Attached" 

specialists specifically manufacture goods for the exclusive use of elites according to 

Costin (1991; Brumfiel and Earle 1987). Such a definition is difficult to maintain, 

especially in third millennium Mesopotamia (see discussion below, section 3.4.f.v). 

3.4.f.iv Discussion of Possible Archaeological Evidence for Elite Control of 
Production Context in the Ancient Near East 

This section discusses some archaeological evidence which may be interpreted as 

elite control of ceramic production. The context of ceramic production can easily be 

misconstrued or misidentified if reports are not read carefully and critically. Very few 

examples of elite interests in Near Eastern ceramic production have been found to "hold 

up" to serious scrutiny. 

The Temple Oval at Khafajah 

"Kilns" are labeled on the plan of the Temple Oval at Khafajah (dating to the ED 

period). I found this particularly interesting because it is obviously not a domestic 
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structure, and thus if there were evidence of elite control or restriction of some ceramic 

production, surely this was it. This appears to be caused by a misunderstanding of the 

word kiln (and also the French four dits de potier [Tunca 1984:263]). One of the 

installations in the Oval is probably a lime kiln (Delougaz 1940:133), but the others are 

all referred to as "ordinary kitchen ranges [as are observed] in Mesopotamian villages 

even today" (Delougaz 1940:131). That these are not identifiable as ceramic kilns is 

probably in part a function of preservation: 

Unfortunately none of the ovens found was preserved well enough to supply proof 
as to whether they consisted of the lower fire compartment only or whether a 
superstructure existed which could be used as a baking chamber. In the first case 
they would have been used only as somewhat elaborate kitchen ranges, while in 
the second case they could easily have been used for baking pottery or bricks. No 
such indications as pottery or brick "wasters" were found in the vicinity of any of 
our kilns, but some grayish white granular material discovered in the oven or kiln 
in room M 43:10 of "House D"... indicates that at least this one was used for 
burning lime.... The use of a kiln within the temple enclosure for burning lime is 
interesting as another example of the manifold secular activities undertaken by the 
temple household. But since no traces of lime were found in any of the other 
ovens or kilns, it would be unwarranted to conclude that all of them were used for 
lime-buming. One kiln could have supplied all the material needed. Furthermore, 
the position of the oven in N 45:1-2, in a presumably roofed room and close to the 
temple platfomi, argues against such use. More likely these were used for 
cooking, or perhaps for burning the sacrificial offerings (Delougaz 1940:131-
133). 

In the middle of room K 44:5 ... resting on a layer of reddish clay 4.5 cm. thick, 
was found a large baked clay disk which measured 65 cm. in diameter and was 5 
cm. thick in the middle and 4.5 cm. thick at its beveled edges. This may have 
been a potter's wheel....(Delougaz 1940:54-55). 

Thus, though there is probably evidence of on-site ceramic manufacture at Khafajah, it is 

somewhat enigmatic. None of it appears to be unambiguously controlled or sponsored by 

elites. 
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Abu Salabikh Area A — the Potter's House 

As previously discussed, room 91 in Area A of Abu Salabikh contained evidence 

of ceramic manufacture. These finds were made in association with pottery-firing 

features and prolific piles of wasters and slag (Postgate 1990:103-4). More than 20 clay 

sealings, several of which have cylinder seal and door peg impressions, were found in the 

debris filling the building. Such artifacts are considered to be administrative devices 

available only to elites, and because the sealings display impressions of securing a door, 

they indicate some degree of "administrative control" over the production and distribution 

of pottery. 

Chagar Bazar 

Because potters were included in the ration texts fi-om Chagar Bazar (see 

discussion below, section 3.5.b.ii and 3.5.c.iii), and because its occupation is 

geographically and temporally associated with that of Tell Leilan, I review evidence of 

ceramic production loci fi-om the site. Figure 3 in Mallowan's (1936) report showed the 

presence of "kilns" in the published plans of excavated rooms. These are not pottery-

production kilns, however: 

The house was backed on the south side by what appear to have been brick kilns, 
7,8, and the south wall of room 5 was therefore no doubt intentionally made 
thicker than any other wall in the house in view that it had to withstand great heat 
that would have been generated in room 7. That room 7 was a kiln was deduced 
fi-om the fact that it bore clear traces of heavy fire; the plaster on the walls was 
burnt throughout to terra-cotta.... No doubt, however, the house occupants felt the 
inconvenience of abutting on a kiln, as later on room 7 appears to have been 
disused as a kiln and turned into a kitchen, as we may judge firom the circular 
bread oven and kitchen utensils found within it (Mallowan 1936:14-15). 
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Though the explanation that a kiln was reused as a kitchen seems far-fetched, this is the 

only reference to this area that I could locate. No other potential ceramic production 

areas or implements were noted from Chagar Bazar. This building level is roughly 

equivalent to Leilan period I, the "Shamshi-Adad" period. 

In sum, only Abu Salabikh shows any strictly archaeological evidence of elite 

interests and control of pottery production. Even here, the affiliation of the elites is not 

known - they could be either private business people, or affiliates of institutional 

households. 

3.4.f.v Problems with Identifying Production Context in Near Eastern Materials 

In terms of the relationship between craft specialists and elites, Costin suggests 

that the goods produced by attached specialists would generally be the kind used as status 

and power markers. As such, they would not be influenced by the same kinds of supply 

and demand pressures felt by independent specialists (Costin 1991:11). Following 

Brumfiel and Earle, attached specialists specifically produce wealth for elites (Brumfiel 

and Earle 1987:5-6). In the specific context of ceramic production in Mesopotamia, this 

may be difficult to test. It has been suggested by some scholars that certain ceramic types, 

the "bevelled rim bowls" of the Uruk period and the sila bowls of the third millennium, 

for example, flmctioned as containers for rations that were distributed to retainers of elite 

institutions."" In such a system the demand for, and consumption of, these products would 

Alden 1973; Beale 1978; Chazan and Lehner 1990; Johnson 1973; Le Brun 1980; 
Millard 1988; Nissen 1970; Senior and Weiss 1992; and Siirenhagen 1975. For an 
excellent review of recent interpretations of the Uruk material, see Potts 1997:151-153. 
Compare the representation of the archaic signs for "cereal ration" and "ration 
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be set by the institutions, and as such would fall under Costin's classification of attached 

specialization. The attached nature of this kind of production system may be difficult to 

discern "on the ground", since the objects themselves would be distributed beyond "elite" 

contexts. What one might see here are multiple layers of consumption where the object is 

initially produced as a ration vessel for elites' use, but then distributed to non-elites and 

potentially re-used later in another manner. 

A second difficulty lies in Costin's assertion that the facilities used by attached 

specialists would be in close physical proximity to elite residences. The location of these 

facilities may in fact be influenced as much by the nature of the production process as it 

is the degree of elite control. Pottery production, as well as other pyrotechnic crafts, 

frequently produce significant amounts of noxious smoke. For this reason, firing facilities 

are firequently located down-wind fi-om residential areas'*- which, we would assume, 

would certainly include elite residences. Because of the many texts relating details of 

production attached to or administered by the great institutions in Mesopotamia, 

archaeologists have spent considerable time and effort trying to locate the related 

production areas within temples and palaces. This is only sensible for crafts that do not 

produce pungent and acrid fumes. In spite of decades of archaeological research in and 

distribution" shown by Nissen, Damerow and Englvmd (1990: Abb. 17s) with the shape 
of both bevel- rim bowls and the proposed sila ration bowls (Senior and Weiss 1992). 

At Tell al-Raqa i there was a cluster of pyrotechnic features discovered at the extreme 
southeastern comer of the village. It has been suggested that the location of these features 
was influenced by the prevailing northwesterly wind, which would have carried the 
smoke away from the village (Schwartz 1994b). 
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around elite structures in Mesopotamia, to my knowledge, no definitive evidence of 

ceramic production facilities have been found."^ 

Because Costin's notion and strict definition of attached specialization as 

production for and consumption by elites does not fit well with much of ancient 

Mesopotamian data, I prefer to discuss "attached" specialization in terms of control or 

employment of producers. Costin's notion would only fit Mesopotamian data were we to 

consider all members of the temple and palace "households" as "elites" - arguably 

possible, but then also reflecting a textual bias because we only have information for 

these individuals. At least during some periods of Mesopotamian history, there were elite 

households not directly affiliated with temples or palaces (see Larsen 1977, 1982, 1987; 

van de Mieroop 1997:157). 

Researchers have loosely referred to various aspects of Mesopotamian craft 

production as "attached," but I do not believe that they are following Earle's original 

definition as Costin does {e.g.. Potts 1997:155; Zettler 1996). Rather, they use "attached" 

to describe production of materials controlled by elites, but not necessarily consumed by 

them. This indirectly leads to the production of elite wealth, but not as directly as 

Costin's work implies. Because of the evidence of private entrepreneurs, at least in the 

However, large weaving facilities, known to exist firom extensive textual 
documentation, have not been found within mommiental structures either. Because 
weaving production rooms would be relatively odorless, this raises the issue that perhaps 
there is another dynamic controlling the patterning of production activities in 
Mesopotamia beyond displacement of pungent industrial odors away from elites. 
Perhaps commoners, even if skilled craftspeople, were restricted access to mommiental 
structxires. 
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second millennium, the dichotomy of "attached" vs. "independent" does not hold. 

Independent production covers everything from household manufacture of vessels for 

private consumption to entrepreneurial production of potters negotiating directly with the 

great institutions. The categories of production context that I prefer are: institutional, 

entrepreneurial and household. Admittedly, these are probably still too limited, but 

they are defined by who was controlling production rather than who was consuming the 

goods. 

Institutional context refers to the production of goods in a situation controlled 

directly by one of the great institutions (generally, temples or palaces). Producers and 

crafts people are direct dependents on the institution, but they may also hold land 

privately; they produce their craft solely for the institution (so in this way are related to 

consumption of the product). 

Entrepreneurial context refers to the production of goods by private 

"businesses" and entails an entrepreneurial pluck. Materials were not necessarily only 

produced for normative profit, however. Goods could also be produced by individuals 

for other private entrepreneurs in a patron-client relationship possibly similar to that 

described in Rajasthan by Kramer (1997:26-27). Though in reference to food production, 

van de Meiroop (1997:157) refers to the strain placed on the institutions in provisioning 

their networks. He states, "much of the labour and supervision was contracted to private 

businessmen who became involved in all aspects;" I believe that such behavior extended 

also to the provisioning of crafl supplies as well as foodstuffs. Individual entreprenexars 
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could contract to either Institutions or private corporations. 

Household context of production is essentially low output production of crafts 

intended primarily for use by the household. It is not controlled by any outside merchant, 

entrepreneur, or institution. Most goods produced privately are also consumed privately. 

Costin's parameters are not well documented in the material record of Near 

Eastern ceramic production discussed above. A significant source of data has been left 

out of this discussion: ancient texts. Though infrequently encountered, references to 

potters and their work supply crucial insights to the parameters intensity, context and 

scale of ceramic production in Mesopotamia. In the following sections, I outline in broad 

brush strokes what is already known about pottery production in the ancient Near East, 

concentrating on early historic periods in Mesopotamia. 

3.5 What We Know About Mesopotamian Ceramic Production: The General Story 

3.5.a Who Made Ancient Mesopotamian Pottery? 

3.5.a.i Social Rank and Status 

The social rank and status of modem potters in traditional societies worldwide is 

generally low (see Foster 1965; Hodges 1974:35; Nicholson and Patterson 1985:59; Rice 

1987:456). This, of course, does not preclude possible higher socioeconomic status of 

potters in past societies that were considerably more dependent on ceramic vessels than 

are modem groups. We must be carefiil not to read modem ethnographic "facts" onto the 

past; whenever evidence of ceramic manufacture is discovered archaeologically, attempts 

should be made to evaluate the rank and status of the craftspeople independently from 
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their identified occupation. 

Although the standard "List of Professions" {Lu=Sa; Biggs 1969) has sometimes 

been invoked as an emic hierarchical list of Mesopotamian professions, it should not be 

used in this way (Yofifee personal communication, 1993). Moorey (1994:141), citing 

Kramer (1956:91-93) states that "the word for potter is rare in third millennium texts and 

is absent firom lists of'civilized' skills," but Biggs (1969:4), to the contrary, notes that the 

"List of Professions" (Lu=Sa) generally cited is the Early Dynastic List A and potter 

(BAHAR) is listed on several examples (see Appendix J.a; see also Potts 1997:150-151). 

Biggs further states that "Early Dynastic" is a somewhat inexact designation because this 

list appears, at least partially, in sources dating from as early as Uruk. The "Lu=Sa" is a 

list of officials and professions and 

some of its logograms were used, or kept in lexical repertoires until the very end 
of the cuneiform tradition. In addition to its lexical interest, this list has a curious 
history of wide diffusion, longevity and textual stability. Copies of it have been 
found in all the major sites: Uruk, Ur, Fara, Adab, Nippur, Lagash, Susa, Tell Abu 
Salabikh. It occurs together with the earliest remains of cuneiform script and 
continues to be faithfully copied until Old Babylonian times. Since some of the 
signs and entries of the list already appear to be anachronistic in the Fara period, 
there is good reason to ask whether some cultural value, other than a mere 
lexicographic one, contributed to its prestige (Biggs 1969:4). 

An entry for "potter" {BAHAR) is included in several of the firagments of the professions 

list (Lu=Sa), and thus appears to have been considered a standard profession (see 

Appendix A for details of where entries for "potter" have been found). The Early 

Dynastic list E from Abu Salabikh most resembles the Old Babylonian ones (Biggs 

1969:16). This tablet contains 220 lines of text (approx. 190 preserved) and 
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no rigid hierarchy can be noted in the sequence, though the text begins with 
administrative personnel. Other occupations tend to be in related groups, e.g., 
artisans, musicians, temple personnel (Biggs 1969:16)"*^. 

Deductions from these lexical lists are limited; despite occasional attempts to use 

them in other ways (cf. Stein 1992), the inclusion of "potter", or any other term, only 

denotes its existence as a lexical item of use to scribes. It must be emphasized that these 

lists are not intrinsically hierarchical; thus, the "fact" that potters are not listed at the 

bottom of the list should not be construed to mean that potters had some sort of 

heightened socioeconomic status in ancient Mesopotamia. Moreover, the presence of 

occupations on these lists does not mean that all of the occupations listed were "attached" 

to the lugal*^ or state (YofFee 1993, personal communication). 

Less reliably, but of interest, are the several Mesopotamian proverbs and fables in 

which "the potter figures as an unfortunate being, beset by troubles" (Foster 1991:404). 

In the Nineveh version of the Epic of Gilgamesh a reference is made from which we can 

infer that the "potter and his quarter were not highly regarded" {ibid.).*^ 

3.5.a.ii Potters on Ration Lists 

NOTE: on this list, "ensi" is #76— many lines after potter which is entered on line 40! 
{ensi denotes the office of "city ruler" in Sumerian; Postgate 1992:260). 

Lugal is a term denoting a city ruler, and generally a ruler who is in control of other 
city rulers as well (see Postgate 1992:260). 

Specifically, after Enkidu awakes from his prophetic dream of death, he roars at the 
prostitute who had taught him the ways of humans, "....May you never have any shining 
alabaster at all. May silver, people's (pride and) joy. Never be kept in your home. May 
the [abode] of your delight be a doorway. The crossroad of the potter's quarter be your 
dwelling" (Foster 1991:404, emphasis mine). 
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Potters are periodically counted on ration lists, which gives us a more definite 

idea of the relative value of their work, and thus offers a glimpse of their socioeconomic 

status. Waetzoldt (1987:121) summarizes the compensation of crafts workers in the Ur III 

period;'*' 

Most male craftsmen, including scribes, received a barley allotment of about 60 
liters (60 sila) per month, though sometimes this varies from 40 to 60 liters. 
Clearly, 60 liters per month was regarded as the normal allotment for a grown 
man, because porters, doorkeepers, herdsmen, date palm gardeners, boat pullers, 
as well as men who worked in gardens or in the boat and ship center all received 
this same amount. 

These were the normative rations of craftsmen; some craftsmen could advance to "60, 

120, or even 300 liters of barley per month" (Waetzoldt 1987:122). To gauge the relative 

economic status of Ur 111 potters on ration lists to the status of other professions, note 

Waetzoldt's further commentary: 

boat captains ... got between 60 and 510 liters per month; and herdsmen received 
from 60 to as high as 900 liters per month, unless the latter sum should be 
understood as a yearly wage. 
In the case of the agricultural professions engar (perhaps "farm supervisor") and 
nu-banda-gu (perhaps "domain supervisor"), payments were distinctly higher: 
between 150 and 1200 liters. 
The normal starting salary for scribes was 60 liters per month, though once as low 
as 40 liters is attested. The next higher pay scale attains 120 and even 300 liters 
per month. Since all of the higher administrative posts were filled with persons 

Waetzoldt (1987:122) also states: "then as now [sic!], women were paid distinctly 
less than men.... The normal barley allotment for women ranged from 30 to 40 liters per 
month." He continues to discuss the even crasser disparity between women and men 
regarding possible advancement: "In some cases, women with unusual skills at weaving 
were compensated at rates of 50 to 60 liters of barley per month, the normal levels for 
males, and in truly exceptional instances they even eamed as high as 100 liters per 
month. Women in other crafts were apparently never paid at such a high level. With 
men, on the other hand, the upper limits of these allotments were much more flexible" 
(Waetzoldt 1987: 122). Waetzoldt continues with a discussion of male worker's wages. 



Ml 

having a scribal education, scribes could rise to the highest pay levels. Other 
craftsmen and professionals were much more limited in their range of mobility. 
Whereas a special type of shepherd might make the relatively modest rise to 
position of supervisor of cattie fattening, an exceptionally successful scribe could 
rise to the office of prefect (sabra) and a pay level of 5000 liters per month, over 
eighty times that of a starting scribe. One must, of course, bear in mind that such 
a successful career will have been possible to only a few individuals, primarily to 
those whose fathers belonged to the upper class and had themselves already 
occupied similar positions (Waetzoldt 1987:122-123). 

The size of the wool or cloth ration ran parallel to the barley rations allotted to Ur III 

workers (ibid.: 126); most craftsmen, service personnel and prisoners annually received 

only enough wool for one garment (about 4 minas, or 2 kilograms, of wool). Moreover, 

"the quality of the wool allotted for workers' clothing was rather mediocre, a garment 

produced from this wool must have been rather threadbare and drastically in need of 

replacement after a year's time" (ibid.: 125-126). Presumably, the lower-ranked 

individuals on ration lists also had only a single garment at a time, so they were probably 

rather pungent after a year's use. 

Children of Ur III potters, and other professionals, were also compensated by the 

state. Though the degree to which these children may have earned their own rations has 

been debated (see Maekawa 1980:91, 109; Waetzoldt 1987:133-134), it seems apparent 

that some of the children supported by 10 liter rations were "milk children" or "breast 

children", and thus incapable of usefiil labor contributions (Waetzoldt 1987:132-133). 

Waetzoldt (1987:132) also states: 

Other texts from Lagash suggest that this system was in general use in the other 
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provinces as well. These texts come from the reign of Shulgi'** and record, among 
other items, monthly allotments of 10 liters of barley to "children bom 
afterwards"...and one text records the allotment of 1 mina of wool.... The fathers 
and mothers of these children were porters (bearers), potters, fullers, or women 
weavers forming part of the temple or palace personnel and belonging to groups 
of personnel that normally received barley rations of their own. 

Potters are also listed on Old Babylonian ration texts from Chagar Bazar (Gadd 1940:33, 

44). Unfortimately, Gadd does not provide details of these texts and neither rendered 

them nor fiilly translated them; thus, wages paid to these workers are unknown (see 

footnote 5, Gadd 1940:33). The presence of potters on these ration texts is discussed 

below (section 3.5.b.iii). 

In a recent essay discussing the socioeconomic status of craft specialists in early 

Mesopotamia, Zettler (1996) mentions other economic data beyond the ration texts. I 

will discuss only his third millennium data here. Many craftspeople held small plots of 

land and were allocated plow teams and seed for planting according to the Fara 

administrative archive (ca. 2700-2600 BC, see Table K.3; Zettler 1996:19). It also seems 

that they were provided grain, apparently as rations. Zettler raises a number of interesting 

questions related to these documents: who actually then farmed this land? Did the 

craftspeople rent the land out? Did peasant cultivators work the land and turn a share of 

the produce over to the craftspeople? If the craftspeople farmed the land themselves, 

were they really freed from the demands of subsistence that we usually associate with 

Shulgi succeeded to the throne of Ur about 2093 BC and ruled for an exceptionally 
long period: 48 years (Hallo and Simpson 1971:81-84) — roughly half of the duration of 
the third dynasty of Ur. During his reign, there was an unprecedented flourishing of the 
Mesopotamian economy, and the elaborate economic administration of Ur III developed. 
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urban craft specialization - can we even call them full-time specialists? (Zettler 1996:20, 

note 7). Zettler also notes: 

In contrast to the Tablet House records, Fara sale contracts demonstrate that 
craftsmen were free to acquire (and, presumably, alienate) property. One contract 
(Deimel 1925;no. 30) records a potter's purchase of a house for 13-ma-na of 
copper (ca. 6 kg.). It lists two other potters among the witnesses (Zettler 
1996:19). 

Zettler notes that the Lagash corpora also mention a range of craft specialists, and that 

"most would appear to have been attached to the organization" (1996:19). Some received 

grain rations all year round, others received rations only during the last 4 months of the 

year and at special festivals, but also held small plots of land from the organization. Like 

the Fara documents, sale contracts show that crafts people could buy and sell property. 

3.5.a.iii Part- or Full-time Labor? 

Though the occurrence of BAHAR on the standard professions list suggests that 

potters were a specialist profession, this does not necessarily mean that they were all ftill-

time workers. The context of the potters listed during the Old Babylonian period at 

Chagar Bazar are not clearly "ftill-time" employees/dependents of the throne. In two of 

the three texts mentioning potters on ration lists (texts 989, 995 in Gadd 1940:33), it 

appears that the rations were only dispersed for a special holiday celebration: NE-panmi. 

This celebration is little understood, but Gadd includes this information: 

An occasion described by the word NE-parum appears.... lists of allowances to 
male and female workers are called "provisions of NE-parum"; fodder is given for 
20 fat pigs .... It is possible that this was a festival or special occasion (1940:27). 

One of the Chagar Bazar texts refers to the river transport of a large consignment of pots 
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made by the two potters. The context — independent, attached, or other ~ in which these 

potters worked is not known. 

Ur III texts indicate that many potters performed canal or fieldwork in addition 

to their craft production activities; this suggests that they were probably of low rank 

(Postgate 1992; Waetzoldt 1971:9-10). Simpson (1997b:52) comments on the role of 

potters in agricultural labor noted in the Ur III texts: 

part-time ceramic production was the norai, then as now, throughout the Near 
East owing to the difficulties of drying pots, storing sufficient dry fiiel and firing 
kilns during the winter or spring. Pots were therefore mass-produced during the 
summer and autumn months (Simpson 1997b:52). 

Simpson's comments, above, are clearly influenced by ethnographic observations that are 

not made clear in his essay. Though ethnographic data suggest that potters in many parts 

of the world today work seasonally (see Arnold 1985, 1993; Stark 1993), 1 caution that 

this may be a bias of the generally rural contexts in which pottery production has been 

studied. Kramer (1997:44-45) discusses seasonality of production in Rajasthan: 

potters' activities vary seasonally in Rajasthan as well. Many rural potters own 
small plots of arable land, and their ceramic production is (inversely) tied to the 
agricultural cycle: Rajasthani village potters often characterize themselves as 
producing earthenwares during (at most) six to eight months each year. In 
contrast, most urban potters are landless, and while they have other sources of 
income ... the vast majority work throughout the year (though many take extended 
breaks; for example, the week or two following Divali, or unusually wet periods 
during the summer or winter monsoon). Urban potters describe themselves as 
being particularly active during the hottest and driest months (April-
July)....(Kramer 1997:44-45). 

Though some of the potters in ancient Mesopotamia may have worked only seasonally, 

we cannot conclude that all did until further evidence of such is encountered. It does 
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seem appropriate to suggest that summer months were probably the busiest time for 

potters. 

3.5.a.iv Gender of Producers 

Rita Wright has recently (1991) provided an excellent review article detailing the 

gender associations of pottery manufacture"*'. In this work, she states: 

We know that in Mesopotamia men and women were employed in many crafts, 
but some types of pottery production may only have been conducted by men. The 
word for potter, bahar (Sjoberg 1984:46), as is often the case with names of 
professions, makes no specific reference to either male or female. However, in 
texts dating from 2066-2010 BC, potters are included among a list of masculine 
crafts (Waetzoldt 1987:121). This does not necessarily indicate that only men 
produced pottery; it more reasonably reflects biases in the written documents. Yet 
it does suggest that some pottery production... was mainly carried out by males 
(Wright 1991:202). 

We can also infer from the listing for zarbabu (= mug for beer) that at least one potter 

was male: "let the potter kill her (the slave girl) with his beer mug" (CAD, Volume 21, 

page 67). This reference is based on a tablet from Kuyvmjuk found in the British 

Museum; thus, its referent is probably later than the other materials cited in this smdy. 

These views stand in stark contrast to Renger's statements concerning pottery 

production: 

Contemporary ethnographic evidence suggests that simple pottery was made by 
the villagers themselves, often by the women of the village [see Renger's 
extensive footnote], with and without the aid of the wheel, and in quite a number 
of cases simply fired at the hearth. One may assimie, therefore, that only the 

In this work, she questions the accuracy of the often quoted paper by Murdock and 
Provost (1973) drawn from the cross-cultural Human Relations Area Files developed by 
Murdock (1937). Wright suggests that these studies greatly over-simplified the role of 
gender in craft production and minimized "multiple authorship" (cf. Hardin 1977); 
moreover, these studies are subject to a great deal of gender bias (Wright 1991:198-199). 
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elaborate pottery products required a skilled craftsman. Whether villages had 
them as a rule cannot be said. It may be noted that the ancient Egyptian market 
scenes do not show pottery vessels of any kind changing hands" (Renger 
1984:66). 

Because of the appearance of female potters (the sex denoted by pigtail hair styles) in 

cylinder seals, Barrelet (1968:19-12) also suggested that Mesopotamian potters were 

female. That these scenes of pig-tailed women squatting before jars actually depict 

pottery making rather than banqueting (a common theme in cylinder seals) is in doubt 

(see discussion in Moorey 1994:142). 

Renger (1984:88-89) continues: 

R. Harris refers to "the limited nature of our material" concerning the potter. In 
addition to a text attesting the delivery of a total of 1380 vessels by a potter, we 
know of a letter belonging to the archives of the merchant quarters of Sippar: 70 
vessels of approximately half a liter and 30 vessels of about one liter content are 
said to be "still in the hands of the potters." It makes good sense to assume that 
pottery generally was made by individual members of a household, mostly by the 
women, using their own hearth, an open fire, or perhaps a corrunon kiln to fire 
their pottery (Renger 1984:88-89). 

Renger assumes household production in "the villages" but acknowledges that the "higher 

population density of a city presumably created a diversification of skills and therefore 

division of labor, thus necessitating the exchange of goods and services to a greater extent 

than in a village setting" (Renger 1984:67). 

Though Renger's statements are based primarily on his own assumptions and on 

selective reading of ethnographic pottery-production literature,^" 1 believe that it is 

For a broader selection of ethnographic accounts of ceramic manufacture that may 
be pertinent to interpretations of ancient Mesopotamian production, compare these 
materials cited by Renger (Braidwood and Braidwood 1981:3; Franken and Kalsbeek 
1975; Matson 1974:345) to other works (male association to wheel-made ceramics: 



183 

reasonable to assume that some pottery was made by women, but also that some pots 

were made by men (as attested in the assyriological literature). Though I hesitate to 

assume the technologically-based dichotomy between the sexes that seems to hold in 

modem times between wheel-made ceramics and hand-built forms, this should probably 

be mentioned: "with the exception of potters in some industrialized nations, wheel-made 

wares are produced by men, whereas both male and female potters hand-build and use 

molds to form vessels" (Kramer 1985a: 79)^'. It is certainly apparent that not all ceramics 

at ancient Mesopotamian sites were made on the fast-wheel; many, especially 

coarsewares and cooking pots, were made on the slow wheel or through slab construction 

(Henrickson 1991; Potts 1997:161; Senior, personal observations; Vandiver 1985). 

These different types of pots were probably made by different potters, but the gender 

lines along which these occupations may fall are as yet little understood. 

Finally, our textual records of pottery production in ancient Mesopotamia could 

easily be biased. It is unlikely that private households would keep detailed records of the 

pottery produced for their own use; such pottery could just have easily been produced by 

Foster 1959; Kramer 1985a:79; Stolmaker 1976; Muslim societies where pottery 
manufacture is predominantly in the male domain: Centlivres-Demont 1971; Kramer 
1997; Lisse and Louis 1956; Rye and Evans 1976; female potters in Islamicized groups: 
Balfet 1981; David and Hennig 1972; Linares de Sapir 1969; Matson 1972; 
Ochsenschlager 1974b; Wahlman 1972). 

See both Kramer (1985a:79-80) and Wright (1991: 207 and footnote 13 p.218) for a 
cogent discussion of this cross-cultural "regularity." As Foster (1959:116) notes, "the 
correlation between male potters and the wheel admittedly is one of the mysteries of 
history" or as he quotes Herskovits (ibid.: 116) it is one of many "irrationalities in 
culture." 
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women as men. 

On a more theoretical, but arguable, level, recent feminist approaches state that 

new forms of organization of production co-develop with the formation of states; these 

new forms of production may exclude women and reorder kin relations (e.g., Gailey 

1987; Silverblatt 1988, but see also comments by Brumfiel 1996). It is possible that 

pottery production was "reorganized" with state formation such that the accompanying 

development of wheel technology became a "male" technology. 

Feminist suggestions that our "observational frame" regarding textual materials is 

androcentrically biased in many respects may be true^-. On the other hand, ancient 

Mesopotamian sources certainly do include data on women's professions, particularly 

weaving (Dosch 1987:231; Gelb 1972; Giorgadze 1987:252; Maekawa 1980; I987:52f.. 

63; Waetzoldt 1987:122, 127, 132-135, 137-140; Zagarell 1986). Though the "Great 

Households" may certainly have a strong patriarchal bias, a far more important bias when 

regarding textiaal materials is their institutional bias. If women who were potters are 

neglected in the cuneiform sources, I believe that this is because of their absence, for 

whatever reason, from the institutional contexts of pottery production. 

McGaw (1989) cautions that the apparent loss of power and status of women in the 
ttansformation from kinship-based to state societies may be an artifact of our analytical 
categories. She states: 

separate spheres designated the public arena as masculine, making the public 
records on which we so often rely not merely public but also 
masculine....Likewise, the doctrine of separate spheres meant that men and 
women very rarely worked at the same jobs or even in the same places.... We 
need not accept home and work, women's activities and men's labor, as separate 
simply because Americans chose historically to separate them spatially and 
rhetorically (McGaw 1989:178). 
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3.5.b Cuneiform Sources and the Organization of Ceramic Production 

Several different kinds of textual material that can be used to infer the 

organization of craft production are disciassed briefly in this section. Note that I often 

refer to "craft production" in general throughout this discussion; not all sources discussed 

specifically relate to pottery production. Textual evidence discussed by van de Mieroop 

(1997), Moorey (1994), and Potts (1997), as well as Neumarm (1987), should be 

consulted in future studies of ancient Near Eastern craft production. Under this rubric of 

"organization" I refer to Costin's parameters. 

3.5.b.i The Professions List — Lu=Sa 

As discussed above, the Lu=Sa documents provide only "laundry lists" of 

administrative positions and professions. Though there is a common misconception that 

these lists present the professions in an "emic" hierarchical order^^ these lists should not 

be interpreted in this manner. Moreover, inclusion of specific professions in these 

documents does not denote that all of these professions were employed by institutions; 

they are merely lexical lists of "job titles" meant to be consulted by scribes^"*. Though 

Stein (1992) once suggested that their presence on these lists indicated that some 

professions had "attached status," this does not seem true for all members of every 

" Probably because they generally begin with lugal and descend to humbler 
bureaucratic positions. Lugal is a term denoting a city ruler, and generally a ruler who is 
in control of other city rulers as well (see Postgate 1992:260). Note discussion in 
Appendix L of the transliteration and transcription of cuneiform words. 

But note Biggs' comment included above (3.5.a.i) where he suggests that there was 
some sort of intentionally preserved order or meaning to these documents because archaic 
terms were conserved through time. 
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profession listed." 

3.5.b.ii Delivery Records 

These texts describe goods "delivered" to institutions. Ellis (1986:119) has used 

these to infer the presence of attached specialists at Ishchali (ancient name Neribtum), a 

site near Khafajah in the Diyala. Most of the records that she cites have names included 

with the goods offered to the temple; occasional listings, however, are "anonymous." 

These anonymous entries are what she infers were delivered by weavers "attached" to the 

temple — members of the temple household. Though I find this an intriguing line of 

evidence to follow, it seems that it presupposes the existence of attached temple weavers 

rather than proving their existence. Were such delivery records to be examined in greater 

depth, and such "anonymous" donations consistently noted regarding their content and 

quantity, their interpretation as attached and dependent specialists might be better 

supported. 

3.5.b.iii Ration Texts 

The presence of potters and other craftspeople in ration texts seems to indicate 

" Stein states that "artifactual and textual evidence suggest that both attached and 
independent craft specialists were operating in Warka and its hinterlands during the Late 
Uruk period" (1992:12). Unfortunately, this provocative (and probably true) statement is 
not well supported in his paper. The only textual data consulted are the "Standard 
Professions List" (cited in Nissen 1986) and tangential statements from Powell (1987a). 
Stein's artifactual evidence is drawn from surface survey materials at Warka. The nature 
of the data presented in Stein's paper is certainly related to its preparation for spoken form 
(limited to 20 minutes' length; thus ancillary data and comments were limited). The 
presence of craftsworkers on ration texts could be interpreted possibly as "administered" 
production {semu Sinopoli 1988). 
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that they were direct dependents of the "Great Institutions;" however, it does not seem 

that these necessarily employed a large number of potters. In a footnote (#115), Renger 

mentions textual data from the Ur III period: 

Production of pottery used within the institutional households of temple or palace 
took place within each of these institutional households. The quantitative extent 
of pottery making at this level can be judged by the fact that even large temple 
households, such as the staff of the temple of the city god Ningirsu, had just one 
potter on their permanent staff (Renger 1984:66). 

Unfortunately, Renger does not offer any citations for this assyriological "fact." This 

makes it extremely difficult to evaluate. 

3.5.b.iv The Umma Documents (Ur III) 

Pottery production in the institutional sector is best attested under the Ur III kings 

whose documentation of state manufacturing activities reached an extreme; according to 

Postgate (1992:232-233): 

Their minute control of production and labor is exemplified by their four different 
qualities of sesame oil or by the scribal account of the vessels a pottery workshop 
produced in a day, with the exact time allocated to make each pot (Waetzoldt 
1971). As in other areas of society, the Ur III state made constant efforts to 
standardize and rationalize. 

The production-time accounts noted above are found in two Ur III period texts from 

Umma (MW 124 and 125) that record a year's work of two large ceramic workshops 

(Waetzoldt 1971:7-41). The texts follow standardized accounting procedures^® 

introduced by Shulgi (2094-2047 BC). Labor is usually converted to time as "working 

days." Materials loaned by the Ur III state to the production supervisor are recorded as 

For diagrammatic illustration of this format see Englimd (1991 :Fig. 1) or Potts 
(1997:155). 
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"debits," and "credits" are the materials produced during the year (see Englund 1991:256-

258 for discussion of Ur III standardized accounting procedures, and Englund 1988; 169-

172 for discussion of timekeeping mechanics). A balance of the debits minus the credits 

is recorded at the end of the texts, thus displaying how the labor and raw materials on 

hand at the begiiming of the reporting period compared with the work unit's actual 

production {ibid.). 

These documents further show that^' 

potters during the Ur III period worked in teams of from two to ten men under a 
supervisor, although in some cases they worked alone. As professional craftsmen 
they were attached to all sorts of establishments where the need for ceramics and 
presumably breakage were constant, including state kitchens {e-bappir), mills (e-
HAR.HAR), various temples, and the houses or palaces of high-ranking 
individuals including Shulgi himself (Waetzoldt 1971:9-10). The rations given to 
potters were similar to those apportioned to most other craftsmen, varying 
between 30 and 60 5i7aA[liter] of barley per month and 3-4 minas of wool per 
year. Additionally, their children received 10-20 j//a/l [liter] of barley per month 
and 1-1.5 minas of wool per year (Potts 1997:155-156). 

It is interesting to note in the reference above that potters were attached to brewing 

establishments (or state kitchens, e-bappir). Potts (1997:141) also states that "a particular 

type of potter called the lu-'''^lahtan was specifically engaged in the manufacture of 

beer-making equipment. 

The Umma texts record the amount of time needed to make forty-six different 

categories of vessels (see Table 3.2)^®. Text MW 124 "records the manufacture of nearly 

" See Appendix L regarding transliteration and transcription of cuneiform words. 

In Table 3.2, note that dug-GAR is the generic name for a storage vessel for bread, 
flour, or possibly water. 
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2000 vessels and 12 other clay objects, representing a total of 3604.38+ workdays, while 

text MW 125 records the manufacture of 66,711+ vessels along with 40 other clay 

objects, representing some 7206.2 workdays" {ibid.). 

The extraordinary punctiliousness of the Ur III record keepers is widely 

acknowledged, and these texts are excellent examples of their work. It should be noted, 

however, that such extreme attention to detail is the exception and not the norm in 

assyriological resources. Rather than being interpreted as an unusual interest in pottery 

production, these texts should only be viewed as evidence of Shulgi's palace's control 

over all aspects of its economy, no matter how minute. 

Though an amazing resource, there are many unresolved issues related to these 

texts. The documents record a surprising length of time for the manufacture of each 

vessel type (see Table 3.2). For instance, many vessel types require one day or more for 

manufacture; the Ur III workday was 12 hours (see Englund 1988:160). This seems an 

excessive amount of time to spend merely in shaping the vessels, so 1 assume that these 

labor calculations considered other aspects of production as well as shaping. In addition 

to the actual throwing of the vessels on the wheel, the Ur III bureaucrats probably also 

considered clay procurement, pre-treatment such as sieving and levigation, and possibly 

even firing time, in the estimates of labor-time expended on each vessel type. Potts 

(1997:156, conmienting on Waetzoldt 1971:11) notes "the fact that 60 talents (1800 kg) 

of reeds are noted in the 'debit' section of MW 124, ostensibly as fuel for the ceramic 

kilns, is perhaps an indirect indication that firing time and costs were calculated into the 
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total production cost of a given vessel type". 

Another significant point made fi-om texts MW 124 and 125 is that they provide a 

concrete assemblage list of vessels; "in contrast to the theoretical typology of the lexical 

literature, [it] is no mere amalgam of names from chronologically disparate sources 

assembled by a scribe" (Potts 1997:156). Of particular note are the frequent volumetric 

qualifications; observe that generic words such as "dug-GAR" are often qualified by a 

specific capacity measurement. Potts {ibid.) notes that southern Mesopotamian sherds 

and complete vessels are frequently encountered with a "short notation, incised before 

firing, of their actual sila capacity." Gelb (1982:588) notes the importance of an Old 

Babylonian text published in 1932 that states the relationship between the dry capacity in 

grain of a ceramic vessel and its circumference and depth. These data suggest that vessel 

capacity measurements were important to the users of Mesopotamian pottery and that 

such data should be further utilized by researchers. 

When considering the vessel list provided in these texts as an assemblage, it is at 

first surprising to note the phenomenal number of 1 -sila capacity, rapidly-made pots. 

More than 61,000 are noted (see Table 3.2), and Potts (1997:156) states that this is not a 

lone phenomenon; "no less than 75,652 l-^i/a/l[liter] vessels are booked in another Ur III 

text from Girsu (RTC 307 IX 7)". These texts, as Gelb (1982:589) and Potts (1997:156) 

both note, are excellent evidence in favor of Nissen's ration bowl hypothesis for Uruk 

bevel-rim bowls. I believe that they also support the identification of ration bowls in the 

Tell Leilan assemblage (Senior and Weiss 1992). Lamentably, little is known of the 
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ceramic fabric of the \-sila vessels mentioned in the Umma texts, so it is difficult to 

fiirther compare them to the purported sila vessels in the Leilan assemblage, which are 

highly-fired wares. 

Table 3.2: Ur III period Ceramic Typology (from Umma) Derived from Texts 
MW 124 and MW 125 (Waetzoldt 1971) 

Note description in Appendix L of the transliteration and transcription of cuneiform words. 

Pot Capacity 

(liters) 

Production 

Time(days) 

Vessels 

E*roduced 

Total days 

expended 

Vessel 

Name 
Meaning 

10 0.3 120 36 dug-10 -(sila) 10 sila vessel 

15 0.5 85 42.5 dug-I5 -(sila) 15 sila vessel 

20 - 60+ 0 dug-20 -(sila) 20 sila vessel 

30 I 170 170 dug-30 -(sila) 30 sila vessel 

ca. 1? 0.1 38 3.8 dug-am-am-am-da-du .... vessel 

ca. 10? 1 12 12 dug-diir-bala upright vessel 

for pouring 

ca. 10? 0.5 15 7.5 dug-dur-bur filter vessel 

10 0.3 25 7.5 dug-ga-lO -(sila) 10 sila vessel 

20 - 60+ 0 dug-gal large vessel 

ca. 1? 0.2 1 0.2 dug-GAM.GAM.HU ....vessel 

ca. 2? 0.16 30 4.8 dug-GAR-a-su-DI ....vessel 

25-30 1-1.25 374 374 dug-GA R-ka-dagal ....vessel with a 

wide mouth 

10 0.3 9 2.7 dug-GAR.Ni-a-SU.su ....vessel 

1 0.25 351 87.75 dug-GAR-l-sila ....1-sila vessel 

2 7 - 0 dug-GA R-2-sila ....2-sila vessel 

5 0.3 1128 338.4 dug-GAR-5- sila ....5-sila vessel 

20 1 31 31 dug-gur-tul drawing/ladling 

vessel 
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Table 3.2: Ur III period Ceramic Typology (from Umma) Derived from Texts 
MW 124 and MW 125 (Waetzoldt 1971) 

Note description in Appendix L of the transliteration and transcription of cuneiform words. 

Pot Capacity 

(liters) 

Production 

Time(days) 

Vessels 

Produced 

Total days 

expended 

Vessel 

Name 
Meaning 

300 10 3 30 dug-kur-K U.DU-I -gur storage jar of 1 -gur 

(for oil, beer, spices, 

cereals, clay?, 

honey) 

300 10 6 60 ""^lahtan^-l-gur 300 liter jar for 

beer, bread 

dough, or oil 

ca. 10-15 0.5 12 6 vat 

1 0.16 300 48 ''^ma-al-tum-tur small bowl 

10(3-20) 0.66 15 9.9 ''^ma-an-haraj jug 

5-10 0.25 13 3.25 dug-ni-luh wash basin 

(bronze, silver) 

ca. 10 0.5 298 149 dug-NIGiN-d[a] ....vessel 

ca. 10 0.5 60 30 dug-sag-ga ....vessel 

10 1 122 122 sila-ban-da ....sila vessel 

ca. I 0.1 144 14.4 *** sila-gal large sila 

vessel 

ca. 1 0.066 2400 158.4 '^sila-KU.DU sila vessel 

in form of 

K.U.DU vessel 

ca. 1 0.066 61,047+ 4029.1 sila-sd-du,, sila vessel 

in form of 

sd-du vessel 

ca. 1 0.1 33 3.3 sila-sag-gd sila vessel 

in form of 

sag-gd vessel 

ca. 1 - 6+ 0 sila-za-HAR ....sila vessel 

1 + 0.25 780 195 sila-za-Ll ....sila vessel 

10 - 120 0 dug'Sd-gub beer mash vat 
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Table 3.2: Ur III period Ceramic Typology (from Umma) Derived from Texts 
MW 124 and MW 125 (Waetzoldt 1971) 

Note descriptioii in Appendix L of the transliteration and transcription of cuneiform words. 

Pot Capacity 

(liters) 

Production 

Time(days) 

Vessels 

Produced 

Total days 

expended 

Vessel 

Name 
Meaning 

0.3-12 5.5-6 days 
(for 110-120 

vessels) 

49 269.5 ''^Sagan pointed vessel 

1-3 0.5 185 92.5 ''^id-bil-tum carrying/transport 

vessel 

ca. 10 1.5 12 18 dug-ubw-imin vessel with 

7 teats/nipples 

10 0.5 4 2 ''^utul-IO-(sila) 10-siIa basin 

60 2 2 4 ''^utul-60-(sila) 60-sila basin 

ca. 30 sila/l 1.5 204 306 ''^utul-gal large basin 

ca. 30 sila/l 1 120 120 ''^uttil-muru^ medium basin 

ca. 5 sila/l 0.25 40 10 "^utul-tur small basin 

ca. 1 sila/l 0.1 30 3 '^^za-hum-i ....vessel for oil 

ca. 1 sila/l 0.16 195 31.2 '*^zi-tu-ru-um ....vessel 

1-5 sila/l 0.16 4 0.64 dug-x [ ] ....vessel 

68,713+ 6833.34+ Sum of vessels produced by the Umma 
workshop in single year. 

Note: "dug" as a superscripted prefix designates that the object named is a vessel, usually 
one made of clay. Capitalized portions of words denote Sumerian words; lowercase 
denotes that the word was transcribed from Akkadian. See notes in Appendix L for 
further detail. 

3.5.C Independent Production 

Third millennium texts published by Steinkeller (1992:52-54; 67-68) indicate that 

large "orders" of pots were recorded from some apparently independent potter(s): "This 

unusual text concerns nine separate issues of various pots. The large numbers of pots 

involved suggest that we find here a record of the potter's output" (Steinkeller 1992:53). 



This text, number 26 (IM 5592/9), appears to record the dispersal of 5820 sila vessels 

alone! Other types of vessels are also quantified: 438 dug-gur-gur, 56 dug-sid, 3140 ga

ng, 1010 U.LAL, and 100 dug-KA.ZI. Similarly, text number 32 (IM 55101) "appears to 

record three expenditures of pots for two different destinations" (Steinkeller 1992:68). 

Neither of these texts appears to have any institutional affiliation whatsoever according to 

Steinkeller; unfortimately, these (as well as the rest of the texts included in his 

publication) were not "legitimately" excavated, so our inferences from them can not be 

secure. They seem to indicate high-volume, large scale manufacturing of these pots; the 

context of production appears to be independent. 

Edzard (1970:192) notes a similar Old Babylonian text from Tell ed-Deir from 

which independent production can be inferred. In this instance, a total of 1306 vessels 

are discussed that were produced from at least ten different kilns. Some of these vessels 

were produced for the tasritum festival, and the pots were transported at least as far as 

180 km.. One kiln held approximately 130 pieces of the pottery type URXGAR 

(untranslated by Edzard), and there were drinking vessels there as well. Edzard also 

states that over 88 pieces were distributed immediately, but that the majority were stored. 

Most importantly, Edzard corrmients that because there is little official discussion it is 

apparent that this text came from a private undertaking.^' 

"Der Text stammt aus einer groBen GefaBbrermerei mit mindestens zehn Ofen. Sie 
hatte sicher mehr lokale Bedeutung; denn die gebrannte Ware wurde bis in das ca. 180 
km entfemte Der (Badra) versandt. Ein Ofen fafite durchschnittlich 130 GefaCe vom Typ 
URXGAR. Dabei handelt es sich um TrinkgefaBe (s. noch imten zu Z. 2). Der groBte 
Teil der Ware wurde, wie aimmehmen ist, gelagert; iiber 88 Stiick wurde sofort 
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Moorey (1994:13) briefly discusses the possibility of craft production independent 

of institutions but states that it is "a matter of conjecture and controversy." He suggests 

that some craftspeople, including potters, may have been resident and some itinerant, and 

that they may have been working outside the great organizations in the private sector. 

Two texts from Mari also concern pottery production; unfortunately, neither 

details the organization of production (see Birot 1960:249-250 and Bottero 1957:304). 

As Postgate( 1992:229) svramiarizes. 

Unfortunately the activities of the private sector are veiled from us in almost all 
respects by the silence of the sources, implying surely not that they were absent 
but that they functioned without written documentation. Hence, we do not know 
whether crafts were organized as guilds, in the sense of more or less exclusive 
associations of workers engaged in the same craft outside the employ of the 
institutions. 

Van de Mieroop (1997:178-181) discusses evidence concerning the training, via 

apprenticeship contracts, of various craftspeople but does not specifically mention 

potting. These are almost all from very late in Mesopotamian history, but do seem to 

support notions of craft specialists engaged outside the great institutions. 

There is a recurrent belief among assyriologists that at least until the second 

millennium, most craftspeople were attached to temples and palaces because only they 

could afford to support them; van de Mieroop (1997:179) believes that this reconstruction 

is biased by the nattire of our "documentary evidence, which derives primarily from the 

palaces and temples that possessed workshops." He backs up this assertion with three 

disponiert. Da der Text keinerlei ofiGziellen Vermerk tragt, stammt er wohl aus einem 
Privatuntemehmen" (Edzard 1970:192). 
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kinds of evidence. First, there are regulations concerning the payment of hired craftsmen 

known from third millennium Nippur and a passage in the Code of Hammurabi (van de 

Mieroop 1997:179). Second, from miscellaneous letters, we know that some artisans 

were conmiissioned by clients who either supplied the materials needed or ftmds to buy 

the materials, and expected the artisans to perform the work in a timely manner 

(ibid.A^O). Lastly, because there are very few receipts from private transactions they 

have been deemed rare or nonexistent. Van de Mieroop does not consider the lack of 

receipt from independent craftspeople a reason to question their existence: 

It is likely that all sales of such items were final: once a finished product was sold, 
it was not subject to litigation and no records of the sale had to be preserved. Sale 
documents from Mesopotamia are preserved, but record the sales of real estate, 
humans, and cattle. The sale of those possessions could be contested in the 
future: the seller of a house, for instance, could produce witnesses stating that the 
new owner had title to the property. This was not the case for small items that 
passed from seller to buyer with immediate payment. The private affairs of an 
artisan are thus quite different from those of an instimtional workshop where 
bureaucrats kept track of the movements of large amounts of materials, products, 
labor, and payments {ibid.). 

That institutional workshops existed throughout historic Mesopotamian is not in doubt; 

moreover, it is known that potters were "attached" to these institutions, though sometimes 

only on a part-time basis (see discussion above). However, the magnitude of 

employment in the ceramics "industry" is not well known for any institution, for any 

period; we don't know much about how many potters may have been "employed" at a 

time^. It seems clear that private urban potter specialists also co-existed alongside the 

But note that a Lagash document lists 8 potters on the ration list of the Bau temple, 
formerly the city ruler's wife's household (Zettler 1996:21, note 9). 



197 

institutionalized ones, and perhaps even household potters who produced goods on a 

much smaller scale of production. Zettler (1996:20) strongly cautions against assuming 

any kind of evolutionary change in the independent/attached status of crafts workers 

between the late fourth and early third milleimia, even though reading of textual 

information may suggest this. Instead, he believes that the apparent change toward more 

independent crafts people is rather an artifact of the social contexts in which writing was 

used; more private sale documents exist from the later periods, and these render a more 

"independent" view of craftspeople as land holders. 

Independent craft producers in many urban areas today are spatially clustered in 

craft-specific neighborhoods, or quarters; it seems likely that production in some ancient 

cities may also have been so patterned. Many researchers, in fact, assume such patterning 

at Near Eastem sites {e.g., McCIellan and Porter 1994; Stone 1990). This is an 

organization of production that is not encompassed in Costin's (1991) otherwise 

comprehensive model, and I believe it is one that could yield interesting artifact 

variability based in learning environments (see discussion below). The degree to which 

we have evidence for a spatial segregation of potters, independent or not, in ancient 

Mesopotamia is discussed in the following section. 

3.5.d Craft Quarters 

As there is only scattered evidence from textual sources for the existence of non-

attached potter specialists, craft quarters or "wards" in which producers are located in 

many parts of the world today (cf Kramer 1997; Longacre 1985) are similarly poorly 
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attested (Postgate 1992:229). Moorey (1994:141) states that "texts refer to 'villages' or 

'towns' of potters and sometimes, as at Nuzi, to potters' 'quarters'" but he does not give 

citations for these textual references. In ancient documents, craft quarters are distinctly 

clear by the first millennium BC (van de Mieroop 1997:183) when 

Nineveh had its neighborhoods of goldsmiths, bleachers, and potters. Babylon 
had a street named after the makers of a particular vat called huburu in Akkadian, 
Nippur had a potters' quarter, and so on. ... In the Babylonian material of the first 
millermium we also see that professional designations were used as equivalents of 
our family names: tanner, reed worker, builder, smith, sealcutter, potter, etc. As 
the holders of these names may have had other professions, one can say that they 
were as relevant to someone's occupation as 'Mr. Smith' is today. But this 
practice indicates that in an earlier period, possibly in the late second millermium, 
the association with a craft was regarded as a great distinction (van de Mieroop 
1997:183). 

Van de Mieroop {ibid.) comments that the existence of such quarters before the first 

millennium is inconclusive if not contradictory. He notes that Assur had a city gate 

named "gate of the metalworkers" that presumably was so named because a concentration 

of metalworkers worked and/or lived in its vicinity. Further, "a unique text from Mari 

listing the names of crafitsmen and the quarters to which they belong indicates that each 

quarter housed a mixture of various craftsmen, all represented in small numbers" {ibid.). 

Note that this document is geographically and culturally closer to Leilan than most other 

texts mentioned here. Van de Mieroop (1997:184, Figure 8.2) has tabulated this text, 

which does not explicitly list potters, perhaps because the text is damaged and several 

passages are broken. Potters may have been listed as well. Van de Mieroop's tabulation 

suggests that each residential quarter had the facilities to support its own inhabitants, and 

that perhaps only some crafts were made in specialized neighborhoods. Van de Mieroop 
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concludes, however, that "these specialized areas were probably located where it was 

easier to get access to resources such as clay and water, or downwind from residential 

areas in order to avoid the bad smells of the manufacturing process. Perhaps only in the 

first millennium did all the craftsmen limit their activities to certain areas of town" 

(1997:183). Nonetheless, archaeologists seek to identify these through survey and 

excavation (Mariani 1984; Nicholas 1981; Stone 1990:149; Woolley 1976:81-82). Ozgii? 

(1986:39-40) reported only small scale residentially-situated workshops not concentrated 

in a special district of Kiiltepe (Karum Kanesh) in the early second millennium. 

How would such craft neighborhoods form? Were knowledge of a craft passed on 

via family connections, and were these paralleled in intergenerational property transfer 

(inheritance of houses, tools, workshops), then one can expect the development of craft 

quarters over time in urban areas. If both these assumptions are supportable, then 

development of "quarters" should also have implications for the development and 

innovation within the craft itself. These implications are specifically related to the 

sharing of ideas, methods, and who literally sees the process of manufacture and imitates 

it (cf Vitelli 1984:125, 1988, 1989). Note finally that the organization of craft 

production into "quarters" is not included in Costin's parameters; whether they existed in 

third millennium Mesopotamia or not, their existence in later historic periods as well as in 

ethnoarchaeologically documented situations ( Kramer 1997; Longacre 1985), suggests 

their inclusion in future work on models of craft specialization. 
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3.6 Summary and Discussion: Interpretation of Textual and Archaeological 
Evidence for the Organization of Pottery Production in Ancient Mesopotamia 

It is still premature to draw final conclusions from the survey of assyriological 

and archaeological literature presented here. With every field season, more evidence is 

unearthed, and/or translated. Ceramic production areas have been located in excavations 

at Tell Banat (Sjoia, directed by Tom McClellan and Anne Porter) and Lidar Hiiyuk 

(Turkey, directed by Harald Hauptmaim), but details of neither of these have yet been 

fully published. They potentially offer significant comparative data for my work. 

As more and more research is conducted outside the traditional elite sectors of 

Mesopotamian cities it is likely that more evidence of craft production will be discovered. 

Moreover, extant assyriological materials will be more accessible with the further 

publication of remaining CAD volumes, as well as the RLA. Nonetheless, a few 

preliminary conclusions can be offered. 

Most obviously, there is no evidence for attached specialization {sensu Earle) of 

pottery production in ancient Mesopotamia. There are no texts found that have suggested 

that special, high-value pottery was being produced for and restricted to elite 

consumption^'. On the other hand, there certainly is evidence that there was institutional 

involvement in production to varying degrees in varying periods. Rather than "attached" 

this is better termed "administered production" (Sinopoli 1988). It is likely that this 

Rawson (1954:169-170) discusses extremely fine, egg-shell thin ware found in seventh-
centiuy contexts at Nimnid by Mallowan. These may be a clear case of attached 
specialization, sensu Earle, because of their derivation in an elite context and a clearly 
different, and time-consuming, production technology. 
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institutional interest had both utilitarian and political motives. Such political motives 

would be tied to the production of standardized ration vessels that would have formed a 

portion of the State's accounting system (Senior and Weiss 1992). 

There is evidence (as cited above) for the affiliation of potters with the great 

institutions. Note, however, that such affiliation is nearly invisible strictly from 

archaeological remains, and Costin's proposed means for identifying production context 

via facilities located in elite structures does not work in Mesopotamia®-. This is likely to 

be an important caveat to researchers who study areas lacking texts. The control or 

interest exerted by "the State" appears to vary in an ebb and flow that parallels the 

administrative control exerted in other economic areas. For instance, scribes working for 

the Ur III state even wrote down production times as well as quantities of pots produced; 

this could be seen as a logical extension of the extreme bureaucratization of Ur III. 

Before this conclusion can be accepted, however, we must examine the degree to which 

the texts are biased; similarly, the biases of the contexts of the finds should be evaluated. 

For instance, where would one find private archives were they to exist? Are these 

sometimes ignored as "unprovenienced" because of their lack of administrative sealings? 

The interesting texts translated by Steinkeller (1992), discussed above, point to this 

problem. In addition, the personal interests (or lack thereof) of epigraphers have 

introduced biases to the available data; perhaps more texts are waiting to be translated 

" The possibly administrative context of some finds from Abu Salabikh are the only 
materials that suggest a spatial correlate to institutional involvement in production. 
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and published, but these have not sparked the interests of scholars working in various 

archives. 

Future analyses of assyriological materials should attempt to discern whether the 

"individual retainer" (see Costin 1991:8-9) jxjtters supported by Mesopotamian 

institutions were producing limited wares to be consimied only by the institutional 

household (elites), or whether these potters were producmg enormous quantities that may 

suggest some other form of administrative control of production than those suggested by 

Costin (1991). Closer scrutiny of the types of pots discussed, as well as their quantities, 

may lead to such inferences. 

In addition, criteria for both interpretation of textual and archaeological data 

representing "nucleated workshops" vs. "dispersed corvee" production critical to 

identification of the institutional involvement should be developed. It is assumed that 

Costin's "dispersed corvee" organization would account for any vessels that institutions 

purchase or contract for from otherwise independent potters. 

As there appears to have been a variety of "semi-attached" potters, it is also likely 

that there were a wide variety of independent potters active in ancient Mesopotamian 

cities. Renger's assertion that household production by women accounted for almost all 

pottery production is wrong; on the other hand, some pots probably were produced by 

women in individual households for their own use. As yet, this is merely a "common 

sense" assumption because very little data regarding this has been discovered either 
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archaeologically or epigraphically." 

The spatial organization of independent potters is not yet clear; many researchers 

expect potters and craftspeople to be organized in "wards" or specialized crafts 

neighborhoods, although there are few epigraphic reasons to assume the existence of such 

spatial segregation prior to the first millennium B.C. Note that not all researchers have 

posited "quarterization" of pottery production; Stone and Zimansky (1992:217) described 

their initial model of production based on surface remains as one of equal distribution 

where "every neighborhood probably had its own potter." 

One could develop a model whereby crafts considered basic and necessary to 

every household, but lacking a degree of portability, may have been distributed in a 

spatial pattern different from crafts that would have benefited from (1) sharing resources 

and facilities, as well as (2) being situated at the margins of settlements because of 

noxious fumes produced during manufacturing processes. Costin has not suggested this; 

her model "ends" merely at the identification of individual workshops. As Wright 

(1991:212) has suggested in her discussion of Indus sites, the organization, or re

organization, of workshops and production may have accompanied state development. I 

suggest that this development may be more related to urban life, caused by inheritance 

pattems and a tendency for trades to run in families, than anything directly related to state 

" In reference to Habuba Kabira, Potts (1997:161) mentions that "a small, statistically 
insignificant portion of the pottery used in the region may have been hand-made, but this 
level of local production was never comparable to that achieved in the workshops of the 
major towns and cities of the area." 
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development. Urban and state development go hand in hand in the ancient Near East, so 

the separation of these phenomena is only a heuristic device. Though admittedly circular, 

the hypothetical connection of social patterns (inheritance and occupational training), the 

structure of urban life ("quarterization"), and subsequent urban economic development 

(innovation or lack thereof) is interesting. The quarterization of craft production in 

conjunction with state development should have identifiable archaeological correlates; 

despite the lack of textual references to this process in third millennium texts, 

archaeologists should continue looking for this phenomenon. 

3.6.a Contexts of Mesopotamian Ceramic Production: Summary 

In summary, it is unlikely that the organization of Mesopotamian pottery 

production was neither entirely independent nor entirely under institutional control during 

any period studied here. There were likely different kinds of specialists, and these people 

interacted with elite institutions in different ways; the causes of this variability have yet 

to be identified. Production organization seems to reflect wider trends in the economy; 

during the hyper-state-organized Ur III period, potters appear to have been under the 

control and surveillance of the palace. At other times (as seen in the texts translated by 

Steinkeller and Edzard, cited above), there seems to have been more emphasis on 

independent production and entrepreneurial activity. As individuals, potters were 

accepted professionals, who could own land and property, but who probably did not 

enjoy high social rank. Evidence regarding the sex of potters is ambiguous, but those 

listed in the Umma texts were male. 
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Having reviewed literature on ceramic production in the ancient Near East, 1 now 

turn to a discussion of the specific region, period and site on which the present study is 

based. The next chapter relates details of the regional ecology, climate and soils that may 

relate to ceramic production. I also discuss previous work conducted in the region on 

third millennium sites, and the specifics of excavations conducted at Tell Leilan, the site 

on which this study focuses. The chapter concludes with a discussion of historical 

geography pertinent to the study of Tell Leilan in the third millennium. 
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CHAPTER 4: INTRODUCTION TO TELL LEILAN 

4.1 Site Location and Regional Physical Geography 

Tell Leilan, a mounded site of approximately 90 hectares, is located in the far 

northeastern comer of the Syrian Arab Republic, in the Habur River plain approximately 

15 km. south of the modem Turkish border and about 65 km. west of the Iraqi border 

(Figure A. 1 .b). This region, northeast of the Euphrates River, is the fertile Jazira" that is 

watered by the Euphrates' two main "left bank" tributaries: the Habur and the Balikh. 

The Habur is the largest tributary to the Euphrates, and is itself fed by seven major 

seasonal streams which unite southwest of the modem provincial capital Hasseke®^. The 

Habur confluence south of Hasseke also unites these northeastem tributaries to the 

perennial source of the Habur which flows south from the Ras el 'Ain spring near Tell 

" Jazira, which means "island" in Arabic, is regarded as the land between the upper 
Tigris and Euphrates rivers "bounded to the north by the fold mountains of Asia Minor" 
(Fisher 1963:370). As such, it spans portions of northem Iraq, north-east Syria and 
south-east Turkey. The Syrian Jazira lies "between the Tigris and the Euphrates Rivers. 
Its northem part, which receives relatively high levels of rainfall (about 500 mm per year) 
is a rich steppeland with fertile soils. Northem Jazirah is also the site of Syria's oil and 
natural gas finds" (Bureau of Science and Technology 1981:9-11). 

" Leilan lies on a broad flood plain, and the many drainages within the plain render the 
sedimentary history of the area very difficult to reconstruct. This, as discussed in Chapter 
6, has direct implications for compositional analyses of clays in the region. For 
reference, the seven main tributaries are the wadis (west to east) Djirdjib, Zergan, Awedj, 
Khannzir, Jagh-Jagh, Jarrah, and Roumeilan. The Wadi er Radd is an east-to-west 
flowing swampy region into which the Jarrah, Brebitch, Khnezir, Demir Qapou and 
Roumeilan empty before joining the Habur. Numerous other minor wadis contribute to 
these tributaries as well as to the Habur directly: Moussaf, Dara, Ridilit Aouif, Brebitch, 
Ahmar, and the Fekka. The wadis Siblah, Safaoui, Qatrani and Abbas are each 
intermittent tributaries to the Jarrah near Leilan (within 15 km. radius of Leilan). 



207 
Halaf and the Turkish border^. Situated north of the "Hasseke" confluence and the 250 

mm isohyet, this region is generally known as both the "Upper Habur Plains" and the 

"Upper Jazirah." Tell Leilan is situated along the ephemeral tributaries to the wadi Jarrah 

on the eastern portion of the Habur River basin. 

Ceramic production and the formation processes by which artifacts are deposited 

in the archaeological sites are affected by the environments in which their producers lived 

as well as cultural factors. Because both the ancient and post-depositional environments 

can affect aspects of original production and ultimate preservation, I will describe specific 

features of the geographic region in which Tell Leilan is situated in the following 

sections: climate and topography, soils and substrates, soils analyses and interpretations 

of climatic change, vegetation and agricultural potential, and hydrological variability. 

Soils, clays, fuels, tempering and construction materials available to potters are all 

affected by aspects of physical geography. Moreover, because non-cultural, or post-

depositional, formation processes can directly affect the preservation of ceramic 

attributes, it is important to include the following seemingly tangential details in this 

study of ancient ceramic technology.®^ 

^ Syria has no natural lakes "of any significance" (Bureau of Science and Technology 
1981:16). The Habur source at Ras el 'Ain, however, has been called "one of the most 
productive karstic springs in the world, with a flow of4,000 liters per second" (Bureau of 
Science and Technology 1981:17). Elas el 'Ain is considered a groundwater source rather 
than surface water despite its rather lake-like appearance. Its output exceeds any other 
single spring within Syria by 200%. 

" Residual ceramic strength can be affected by freeze-thaw cycles, as well as soil pH 
(Senior et al. n.d.). Soil moisture, in particular, can increase the effects of freezing on 
ceramic strength. 
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4.1.a Climate and Topography 

Because in many parts of the world traditional potters pattern their activities to 

correspond to specijBc seasons, I mention the annual seasonal variation here. Syria is 

usually characterized as having a "Mediterranean Climate": 

The country experiences two distinct seasons, winter and sirauner, with brief 
transitional spring and autunm periods. The winter season, characterized by cool 
temperatures and rainfall, generally lasts about four months, with coolest 
temperatures and highest rainfall levels occurring in January and February. The 
summer season, which reaches its high point in July and August, is characterized 
by high temperatures and almost a complete lack of rainfall (Bureau of Science 
and Technology 1981:11). 

The F AO-UNESCO Soil Map of the World characterizes the entire northern portion of 

Syria, and thus the Jazira in which Leilan lies, as "a subtropical semiarid Mediterranean 

region" (Bureau of Science and Technology 1981:11). Temperature levels usually peak 

in August; December and January see the lowest, often sub-freezing, temperature levels 

and snowfall (Bureau of Science and Technology 1981:13). Tell Leilan is situated at 445 

meters above sea level {masI hereafter). 

Topographical and geological factors affect both the kinds of materials available 

to potters, especially with regard to tempering matter, as well as the impediments to trade 

and transportation of produced wares between sites. The Jazira plateau, though 

undulating in elevation from north to south, is essentially flat; "the general monotony of 

the terrain is broken by often abundant tells or by a few folded sedimentary ridges such as 

the Jebel Abd al-Aziz in Syria, and the Jebel Sinjar and related ridges in Iraq" (Wilkinson 

1990a:87-88). The Upper Habur Plain in which Tell Leilan is situated is delimited by the 
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Tut Abdin (Bakuk Dag, in Turkish)®* mountains to north and the volcanic Jebel Abd al 

Aziz located to the southwest of Hasseke (both ca. 1000 masl). The Tor Haji as well as 

the Jebel Jeribe extensions of the Jebel el Sinjar (ca. 1500 masl) border the Habur Plains 

to the south of Leilan in Iraq. The Tigris basin delimits the Upper Habur Plain on the east 

and the Habur valley borders it on the west. The plateau itself is formed of "tertiary 

sedimentary rocks, locally overlaid by Quatemary alluvial or gravel fans, and in northeast 

Syria, by basalt lava flows" (Wilkinson 1990a:87). 

4.1.b Soils and Substrates 

Ceramics are made, literally, of clay extracted from soil. For this reason, a 

discussion of soils and substrates follows. Second, soils are inherent to all agricultural 

activity; in archaeological terms, they then also affect an area's economic activity, and in 

this way impinge on studies of other economic activities {i.e., pottery production). 

Thirdly, soil studies have recently been applied to environmental research, and the 

reconstruction of spectacular climatological changes at the close of the third millennium 

dramatically affects the history of the Habur and the terminal sequences covered in this 

study (see Weiss et al. 1993). The kinds of soils data pertinent to these three different 

venues are not necessarily uniform; for this reason, a somewhat detailed discussion 

follows. This is included more as a guide for those interested in further work rather than 

as data specific to this study. 

The Tut Abdin are east-west ranging mountains in Turkey that appear to be eastern 
extensions of the Taurus. 
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4.1.b.i Soil Description 

Slightly to moderately alkaline (pH 7-8.5) Calcic Xerosols^ (FAO-UNESCO 

1977) comprise the main soil type in the Upper Jazira (Bureau of Science and 

Technology 1981:27; Courty 1994:35; Wilkinson 1990a:89). Wilkinson summarizes the 

"predominant characteristics of the Jaziran soil profile" as: 

1) A reddish-brown or brown color throughout. 

2) A horizon of calcium carbonate accumulation below 30 cm. 

3) Some clay eluviation fi-om the A horizon and associated deposition in the B 

horizon. Deflation can also deplete the A horizon of some silt and clay." 

(Wilkinson 1990a: 89). 

Jaziran soils have usually been described prosaically as "Brown or Reddish-brown" 

(Buringh 1960:78) or "Reddish Brown or Mediterranean Steppe Soils" (Muir 1951). 

Within this classification, Leilan is situated at an intersection of at least three different 

major soils substrates: (1) deep Mediterranean red plateau-basalts, (2) Mediterranean 

brown on conglomerate alluvials and outwash, and (3) gray, black and brown ground 

water soils (van Liere 1964; FAO 1966). These categories are also defined as (1) 

Grumusols, (2) Cinnamonic soils, and (3) Groundwater soils (Bureau of Science and 

Technology 1981:27-28; see Table 4.1, below). Until very recently, however, soil data 

have been put to little use in archaeological interpretations of the Upper Habur Plains. 

These are also termed Ustollic and Xerolic Calciorthid soils in the American 
terminology (Soil Survey Staff 1975). 
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The present study is no exception; however, one must note that Leilan's situation at a 

soils-intersection zone potentially provided access to a variety of raw materials which 

would have been restricted had the site been located in a single soil type. 

Table 4.1: Summary of Soil Groups Found Near Leilan (As Described by Syrian 
Arab Republic Central Bureau of Statistics 1978:51-52, as Published in Bureau 

of Science and Technology 1981:28) 

Soil Group Utilization Characteristics 

Grumuscl Wheat 
growing, 

cotton under 
irrigation 

Dark red, brown, dark brown and black; clay, 
montmorillinite, pH 8-8.5; no horizonization 

Cinnamonic Barley 
growing 

Dominant color is reddish-yellowish brown; 
montmorillinite-attapulgite loam and clay loam; 
highly calcareous; pH 8-8.5; little horizonization; 
calcium concretions and sometimes calcium 
horizons; unstable structure 

Groundwater Soils Inclusions from bog organics, diatomaceous earth, 
gray and brown calcareous and saline groundwater 
soils. Located mainly in the plains of the Radd, 
Ghab, Roughe and inland lakes of Syria. 

4.1.b.ii Soils Analysis and Archaeology 

Wilkinson (1990a:87) specifically states that "the basic resource upon which ... 

systems were based — the soil — has received little attention from archaeologists." Recent 

works by Wilkinson (1988, 1989, 1990a, 1992, 1993,1994; Wilkinson and Tucker 1995), 

Courty (1994; Courty and Weiss 1997), and others (Ergenzinger et al. 1988), promise to 

augment our understanding of the archaeological significance of soil and substrate 

diversity across the Jazira. Wilkinson (1988, 1989, 1990a:87, 1994) specifically seeks to 

develop empirical case studies from soil analyses with which to evaluate "the largely 
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theoretical studies" of ancient agricultural production based primarily on modem harvest 

data and precipitation records (such as the importance of dry-farming advocated by Weiss 

[1983, 1986a, 1986b]). 

Courty (1992, 1994; Weiss etal. 1993), on the other hand, seeks to identify 

environmental changes from micromorphological examination of sediments and soils. 

Six climatic phases spanning the past 10,000 years can be identified and extreme effects 

on humans of these climatic changes are then inferred (see Weiss et al. 1993). Of 

particular interest are Courty's phases 4, 5, and 6. A "gradual deterioration of climatic 

conditions, possibly enhanced by land-use intensification" (Courty 1994:21) occurred in 

phase 4 (ca. 5000-3800 B.P.) after the amelioration and humidification of phase 3 (7000-

5000 B.P.). Phase 5 is said to be characterized by a sudden alteration of landscape and 

land-use caused by aridification coincident with a volcanic ash fall (ca. 3800-3500 B.P.). 

"Soil landscapes are progressively stabilized from 3500 B.P. and climatic conditions 

similar to the present ones have been established since then (phase 6)" (Courty 1994:21; 

translation mine). These data imply that the modem Jazira environment is quite different 

than it was during ancient times; thus, assessment of "man-land" relationships in antiquity 

from site-size and location information alone must be considered only provisional until 

relevant soil and environmental data are considered. Specific to this study, clay-bearing 

wadi systems accessible during the third millennium occupation of Leilan are not 

necessarily the same as those exposed today; this makes sourcing of clays specific to 

archaeological ceramics difficult, if not impossible. Geological strata vary both vertically 
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and horizontally; we can sample materials from modem wadis and freshly-cut trenches, 

but we cannot be certain that these same materials were accessible to the potters of third 

millennium Leilan. 

4.1.c Vegetation and Agriculture 

Pottery production requires fuel, and plants or plant products (including dung) are 

usually used by traditional potters to fire their wares. Rainfall and agriculture both affect 

the kinds of plants available for use as fuels, so even though the local climate is highly 

variable from year to year and was not relatively static over millennia, I briefly discuss 

the modem hydrological and agricultural regime of the Habur Plains. The abimdant 

rainfall of the Upper Habur Plain (armual rainfall 400-450 ml) and extensive areas of 

cultivable soil maximize agricultural potential. Most precipitation falls between 

November and May and is "distributed north to south as an extremely steep isohyet 

gradient across a distance of less than eighty kilometers"(Weiss 1988:xvi). As noted 

above, potters worldwide schedule their activities with regard to ambient temperature and 

precipitation, as well as with reference to agricultural activities and festivals; the annual 

precipitation cycles probably affected the scheduling of ceramic production. Also, the 

availability of water for pottery production was variable throughout the year due to the 

same climatological factors that affect vegetation, though it seems clear that enough 

drinking water was available year-round. 

These climatological issues also directly affect the plants available to potters as 

fuel and other resources (such as temper and pigments). Our understanding of the flora of 
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the third millennium is not complete, however. Extrapolation from modem vegetation to 

climax vegetation typical of the area in ancient times is difficult because the flora appears 

to be severely altered: 

It must be stressed that virtually all the natural vegetation of Syria has been 
radically altered and degraded by human activity, including cultivation of land, 
grazing of animals, and removal of trees for firewood, charcoal production and 
construction. Furthermore, climatic conditions have also conspired to make 
vegetation more vulnerable to human encroachments (Bureau of Science and 
Technology 1981:30). 

Though the deforestation of western Syria is certainly striking, the flora (grass and 

shrubs) of the interior steppes 

has undergone extensive changes, principally because of overgrazing by animals, 
particularly goats, maintained by nomadic herdsmen. This problem has been 
aggravated by the establishment within the arid zone of wells that have permitted 
areas to be grazed for longer periods of time. It is believed that as recently as 
2500 years ago the now desert-like areas typical of so much of Syria were for the 
most part covered by a relatively dense vegetation consisting not only of grasses, 
herbaceous plants, and small bushes but also, where ecological conditions were 
favorable, of woody plants and trees. Today these original plant communities 
have been virtually eradicated and replaced by those species which have survived 
largely because they have been of little interest to either humans or animals 
(Wirth 1971:121 m Bureau of Science and Technology 1981:30). 

Most researchers assume that the ancient upper Habur Plains, corresponding to the moist 

steppe zone, generated a climax vegetation of "open savannah dominated by Pistacia and 

other small trees" (Wilkinson 1990a:88). This zone has also generally been termed 

Irano-Turanian steppe which is characterized by "thombushes and by grasses and herbs 

which flourish under drier conditions" ; Euphorbia spp.. Astragalus spp., Centaurea spp., 

Pao bulbosa, and Hordeum bulbosum are typical herbaceous species of the area 

surrounding Leilan (Bureau of Science and Technology 1981:30). The forest area known 
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as the Kourd Dagh is approximately 20 km. northeast of Leilan; major species there are 

Pinus brutia (pine), Taxus baccata (yew), and several species of oak, especially including 

the evergreen oak Quercus ilex (Bureau of Science and Technology 1981:31)™. Though 

these materials could have been available to the Leilan potters for fuels, it is also likely 

that they made extensive use of dung, as do the modem inhabitants of this region. The 

regional flora and potential fuel sources are discussed further in Chapter 8. 

The Habur Plains today produce more than 25 percent of Syria's cereal harvest 

(Weiss 1985:32) even though "much of the Jazira is climatically marginal for dry-land 

cultivation" (Wilkinson 1990a:89). In recent years, the Leilan region, situated in the 

moister fnnge, "was distinguished by the highest per dunani'^ gross margin and net 

earnings and the lowest agricultural costs for both local wheat and barley" (Weiss 

1988:xv) in the Habur Plains. Much of this may be attributed to use of modem seed 

varieties and agricultural methods. Ancient or modem dry-farming "cereal yields, being 

only 40-50 percent of those of the irrigated areas, cannot match those of the 

Mesopotamian lowlands, but this is compensated for by the large area of available soil 

The Kourd Dagh is located west of Afnn and is much less densely forested "because of 
human encroachment" than the Baer Bassit region on the Mediterranean coast north of 
Latakia (Bureau of Science and Technology 1981:31). See Bureau of Science and 
Technology (1981:31-36) for discussion of 20th century deforestation, forest 
management and reforestation in Syria. Though the region was likely depleted of forest 
resources during the third millennium B.C., it is important to remember that the extreme 
modem deforestation may have been a relatively recent phenomenon. 

Dunum is a measure of area which in Iran is 2500 m^ and in Palestine is noted as 900 
m- (as cited in Arabic-English Dictionary: the Hans Wehr Dictionary of Modern Written 
Arabic edited by J.M. Cowan (1960), Spoken Language Series, Inc.; personal 
communication Thomas Park, 1995). 
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(Weiss 1983:39-41; Weiss 1986)" (Wilkinson 1990a:89). In short, Weiss's argument for 

dry-farming states in Northem Mesopotamia supposes that the ancient polities in the 

Syrian Jazira had vast tracts of land available to them for agricultural extensification. 

The probable agricultunil productivity of the area in the third millennium, based on 

climate, soils and hydrology, allows the assumption that Leilan was self-supporting and 

that the economic activities (ceramic production included) were indigenous rather than 

necessarily imported, procured or conscripted from elsewhere. 

4.1.d Geographic Variability 

The hydrologic and agricultural setting is further discussed and summarized by 

Weiss (1986a, 1986b, 1988). Several researchers have underscored the importance of 

precipitation reliability or variability over sheer rainfall quantity when predicting harvest 

bounties in the Near East (Davies 1957; de Brichambaut, Perrin and Wallen 1963:10; 

Weiss 1986a:77; Wilkinson 1990a;88). Notably, Weiss (1988:xvi) points out the high 

degree of variability across the Habur Plains and the significant impact that these 

differing ecological conditions must have had on the ancient occupation of the region. 

This variability has been overlooked or under-recognized by many Habur Plains 

researchers. 

Many modem excavators strive to compare their finds to a few "type" sites (e.g., 

Tell Brak) ^ even though they are situated in dissimilar ecological zones. Though I do 

^ These sites are generally those that were excavated early in this century and well 
published, such as Tell Brak and Tell Halaf. Following the biological model of "type 
species" (or in geology, "index fossils") being not necessarily the most "archtypical" 
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not intend to break with this tradition completely, I believe that the relevance of ceramic 

assemblages from sites outside the ecological zone in which Leilan is situated needs to be 

carefully scrutinized". 

This brief discussion of regional physical geography addresses the ecological and 

geological envirorunent in which the third millennium potters of Leilan worked. But the 

natural environment is not the sole influence on production. Potters live in a social 

environment and their work generally springs from a cultural and technical tradition. 

Archaeologists and their research agendas form a large part of what we understand about 

the cultural milieu in which the Leilan potters worked. Because Leilan is certainly not 

the first site investigated in the Habur, I attempt to situate the present study within the 

context of previously reported research in the next section. 

4.2 History of Archaeological Research in the Habur and at Tell Leilan 

Archaeological investigations in the Habur Plains began in the 1910s with Baron 

Max Freiherr von Oppenheim's excavations at Tell Halaf (von Oppenheim 1943) and the 

surveys and excavations of Sir Max Mallowan in the 1930s (Mallowan 1936, 1937). 

examples of a group but rather the first specimen collected, the use of "type sites" in 
archaeology presents significant essentialist dilemmas. 

Specifically, researchers must consider which portions of the assemblages are expected 
to vary with the diversity of site sizes and functions as well as ethnically-based ancient 
social networks. Each of these factors (site size, function, ethnic affiliation, etc.) will 
undoubtedly co-vary to some extent with the region's ecological zones, but researchers 
should not expect all boundaries to be neatly isomorphic with each other. Most Near 
Eastern archaeologists appear to inherently understand these points, and thus speak 
mainly to "influences" of groups represented by ceramics rather than movement of 
population groups. 
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Mallowan's excavations at Tell Brak and Chagar Bazar established a baseline with which 

other subsequent Habur investigations, Leilan included, must be compared (Mallowan 

1936, 1937, 1947). This situation persists even though the conviction seems to be 

growing that the finds fi-om Tell Brak are more exceptional than paradigmatic for the 

region as a whole (cf. Weiss 1988:xvi). 

4.2.a Habur Surveys 

Subsequent archaeological surveys of the Habur have been conducted by Anton 

Moortgat (Moortgat 1957), Willem van Liere (van Liere 1963; van Liere and Laufftay 

1954/5), Hartmut Kiihne (Kiihne 1977, 1979, 1990; Rollig and Kiihne 1977, 1983), Jean-

Yves Montchambert (1983, 1984a, 1984b), Diederik Meijer (Meijer 1986), and Bertille 

Lyonnet (1993). These surveys are primarily characterized as regional site inventories 

with few research questions beyond time-space systematics.^"* Meijer( 1986:50), who 

conducted one of the most detailed of the published studies, states: "The main purpose of 

the survey was to obtain a corpus of data regarding the area under discussion that might 

help toward solving archaeological and historical problems by pinpointing the most 

promising sites for future excavation." Sites recorded by Meijer (1986) and their 

potential, but sometimes arguable, correspondences to Leilan occupation periods are 

listed in Table A.7.a; note that these chronological affiliations are based almost entirely 

A specific exception to this is the Halaf period survey by Davidson and McKerrell 
which was also tested with soundings at Tell Aqab (Davidson and McKerrell 1976, 1980; 
Davidson and Watkins 1981); this project addressed specific research questions relating 
to the distribution of Halaf ceramics and thus Halaf "culture." 
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on assessments of surface ceramic assemblages. 

Although necessary in terms of basic time-space systematics, these surveys have 

suffered because of the paucity of published comparative materials recovered from 

controlled excavations; tight chronological control has rarely been achieved and thus the 

research potential of these surveys has been limited. Because of the salvage excavations 

conducted along the Middle Habur (near Hasseke) during the 1980s and 1990s, as well as 

increased information from Leilan, Brak and Mozan, comparative ceramic chronologies 

with which to assess survey data should soon be widely accessible. 

The regional surveys of the Habur have been complemented by localized surveys. 

Of special interest to this study are those concentrating on the immediate Leilan region 

conducted in 1979, 1984, 1987, and 1995 by the Tell Leilan Project (see Stein and 

Wattenmaker n.d.; Stein and Wattenmaker 1990; Weiss 1986a:87-92; 1988:xvi; Weiss 

1997a; 127-129). The 1987 survey covered a 15 km radius around Leilan (Stein and 

Wattenmaker 1990). New excavation data were retrieved concurrent with the 1987 

survey that dramatically altered previous interpretations of the local chronology; these 

data, further supported by those recovered in 1989 and 1991, substantially weakened the 

basis of the 1987 survey and interpretation of its results. Weiss's 1995 survey with a 30 

km radius surrounding Leilan provides excellent data with which to address models of 

regional growth and interaction within the newly-defined regional chronology. The 

refined knowledge of diagnostic ceramics for various Leilan periods, as well as the 

planned subsurface soundings of surveyed sites which will in a sense "test" the surficial 
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remains, allows the 1995 survey to contribute an unprecedented amount of information 

towards settlement questions in this region. Chronological and spatial settlement issues, 

particularly those relating to the " Akkadianization" of the region in the third millenniimi 

B.C., will be illuminated by these survey data as well as further excavation. 

4.2.b Habur Region Excavations 

Several excavations in the Habur Plains and neighboring districts have been 

carried out since 1978, when the Tell Leilan Project was initiated in an intensive surface 

survey (see Figure A.l.b). Work has conunenced at Tell Barri (Pecorella 1990; Pecorella 

and Salvini 1981/2, 1982), Tell al-Hamidiya (Eichler and Wafler 1986; Eichler, W^er 

and Warburton 1990), Tell Mozan (Buccellati and Kelly-Buccellati 1988; Milano 1991; 

Weiss 1993), Tell Mohammed Diyab (Weiss 1993; Bachelot, Castel and Sauvage 1992) 

and has also been revived at Tell Brak (D. Oates 1982, 1985, 1987; J. Oates 1982, 1985a. 

1985b; Oates and Oates 1989, 1992, 1993; Matthews and Eidem 1993; Matthews 1997). 

Under the Oates' and Geoffrey Emberling, work continues at Tell Brak; it promises, 

among other issues, to provide especizilly interesting comparative materials for third 

millennium Leilan since the project is investigating Brak's domestic residential areas. 

Table A.7.b summarizes data regarding stratigraphic and chronological correlations 

between these sites and Tell Leilan. 

International teams have also launched excavations at several small Middle Habur 

sites in the Habur River salvage project throughout the 1980s and into the 1990s. Though 

the middle Habur is considered an ecological region distinct from that of Leilan (see 
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Weiss 1988:xiii), the propinquity of these sites will undoubtedly offer interesting 

comparative materials. These sites are (alphabetically): Tell Atij (Fortin 1988, 1990, 

1997a), Tell Bdeiri (Pfalzner 1986/7; Pfalzner 1990), Gudeda (Fortin 1990, 1997b), 

Kerma (under the direction of Muntaha Saghiyeh), Mashnaqa (Montchambert 1985, 

1987), Melebiya (Lebeau 1987, 1989), Mullah Matar (Siirenhagen 1990), Rad Shaqrah 

(under Piotr Bielinski and the Polish Expedition), Tell Raqa i(Curvers and Schwartz 

1990; Schwartz and Curvers 1992), Tuneinir (Fuller and Fuller 1991), Umm Qseir, and 

Ziyadah (Buccellati, Buia and Reimer 1991). 

The third millennium middle Habur salvage sites present intriguing functional 

groupings, against which interpretations of third millermium urban and rural interactions 

must soon be delineated (Klucas 1996; Schwartz 1994a; Schwartz and Falconer 1994). 

Large-scale grain storage and processing facilities have been identified at otherwise very 

small sites situated along waterways at Raqa i, Kerma, 'Atij, and Ziyadah (Schwartz and 

Curvers 1992:417). These sites appear to be highly specialized, almost single-function 

settlements (but see Klucas 1996), in which some structures are intriguingly "silo-like." 

Schwartz and Curvers (1992:417) also state that 

"contemporary occupation is also documented at Bderi, where a town wall and 
orthostat gate have been identified, and at Melebiya, Mashnaqa, Mulla Matar, and 
Tuneinir, in limited excavated exposures. The presence or absence of large-scale 
grain storage and processing facilities at the latter group of sites has not yet been 
ascertained." 

These residential communities, though sizable with reference to the "silo" sites, do not 

manifest a population large enough to require storage of the large surpluses evident at. 
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e.g.. Tell Raqa'i or 'Atij (but see Hole 1991). Additionally enigmatic is the presence of 

these storage sites within a relatively arid region: given the modem precipitation regime, 

it is unlikely that large surpluses could have been produced in the Middle Habur without 

irrigation. No evidence of irrigation technology has yet been found, nor has evidence of 

substantially wetter climate in the third millennium been verified. 

Following D'Altroy and Earle (1985), Schwartz and Curvers (1992) have posited 

that the third millennium middle Habur site pattern suggests establishment and 

"growth of the political and economic power of an elite employing a system of 
staple finance'; in this system, staples mobilized from the commoner population 

are stored and used to pay for services accorded the elite such as building projects 
and military or craft activities. Our working hypothesis for the middle Khabur 
system proposes that the middle Khabur installations were established under the 
auspices of developing elites in such a system, with the staples to be sent to 
support larger centers and elite-sponsored projects elsewhere." 

Schwartz and Curvers (1992:417 ff.) then discuss which of various large centers or 

political units are the best prospects for sponsorship of the middle Habur system. The 

large upper Habur Plains centers, such as Leilan, Brak, Chuera, Mozan, as well as the 

KranzhugeP sites of the Jebel Abd-al-Aziz, all appear to be likely candidates, but the 

founding of the middle Habur sites appears to be earlier than the development of 

urbanization in the upper Habur (Schwartz and Curvers 1992:96). Moreover, the upper 

Habur is generally considered much "more conducive to a prosperous agricultural regime 

These sites are so-named ("Wreathed" or "crested hills/knolls" in German) because of 
the distinctive morphology of the modem tells. They appear to be "crested" by a smaller 
tell on their summit; though few have yet been tested, these "crests" may be comprised of 
large monumental stmctures dating to the third millennium. 
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than the drier middle Khabur, where irrigation farming is a necessity" (Schwartz and 

Curvers 1992:418). Botanical analyses have recently suggested that Tell 'Atij grain was 

not imported from the northern plains (Fortin 1997a: 105). 

Who exploited the middle Habur site network? Schwartz and Curvers (1992:418) 

suggest, based on chronological factors, that ancient Man is the best candidate. Situated 

to the south on the Euphrates, Man was founded in the early third millennium and is 

known to have imported vast amounts of grain from the upper Habur and ancient Emar^® 

during the early second millennium B.C. Perhaps this pattern of importation of northern 

produce was established during the third millennium, but it is little known because of the 

poverty of third millennium cimeiform texts retrieved from this region. Schwartz and 

Curvers (1992:418) "hypothesize either a direct exploitation of the middle Khabur 

[Habur] by Mari or postulate the middle Khabur sites as intermediary collection points 

for grain grown in the upper Khabur, to be processed, stored, and then shipped 

downstream to Mari." 

Researchers must be carefiil to avoid assumptions that control of the middle 

Habur site complex further implies Mari's hegemony over the entire third millennium 

northland^. It is likely that large northern centers were contractually associated with 

Emar was situated in north central Syria at the great bend in the Euphrates near what is 
currently Lake Assad (see Figure A. 1 .b). 

" Note that Leilan itself was "put on the map" through second milleimium letters written 
by Shamshi-Adad to his son and provincial governor stationed at Mari. Direct relations 
between Leilan (ancient name Shekhna, see section 4.3.a) and Mari during the third 
millennium, however, are unknown at this time. 
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Man rather than directly controlled and/or coerced into supplying grain; whether this was 

effected through actual treaties between the polities, or via independent traders, or other 

means, remains to be elucidated. Light may be shed on these associations through the 

recently discovered third millennium archives at Tell Beydar, a Kranzhiigel site west of 

Chagar Bazar en route to the Jebel Abd-al-Aziz (Bretschneider and Dietrich 1994; 

Lebeau 1997) or further work at Brak, Leilan, or Mozan. Since Akkadian control of Mari 

has been difficult to adduce (Durand 1984), even given the large numbers of documents 

retrieved at Mari and in the south, it seems unlikely that clear, incontrovertible evidence 

for "control" of the middle Habur grain depots will be gleaned from archival materials 

alone. 

If these middle Habur grain-depot sites were directly associated with ancient 

Mari, it is likely that some clear material evidence would emerge to support such a 

connection. Presumably ceramic vessels would be involved in the transactions, and 

evidence of these would be found in both Mari and the middle Habur. Ceramics fi-om the 

regions supplying the grain, whether to the north or south, would also be found; these 

data should shed some light on the economic affiliations of the middle Habur grain 

depots. Such ceramic associations cannot be discovered until fuller quantified 

assemblages are published. 

4.2.C Excavations at Leilan 

Work directed by Harvey Weiss from 1978 to the present has documented Tell 

Leilan's occupation, sparming the period ca. 5000 - 1750 B.C. (Weiss 1988:xiii; Weiss et 
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al. 1990). Leilan (Figure A.l.b), covering over 90 ha. in its walled lower town, is one of 

the largest third millennium sites in northern Mesopotamia. 

Excavations at Leilan were initiated in 1979 at Operation 1, a step-trench situated 

on the northwest slope of the high portion of the tell. These finds have been published by 

Schwartz (1988a) in a revision of his 1982 doctoral dissertation. Subsequent Tell Leilan 

Research Project excavations took place during 1980, 1982, 1985, 1987. 1989, 1991, and 

1993 (see Tables 4.4 and 4.5). 

These campaigns have increasingly revealed large second millennium 

administrative and/or ritual structures in both the Lower Town and the site acropolis (see 

Akkermans et al. 1992; Eidem 1991a, 1991c; Whiting 1990). Most of these structures 

are believed to have been occupied shortly after Shamshi-Adad I's reign (ca. 1815-1782 

B.C.). 

Though work at Leilan may initially have been sparked by interest in identifying 

Shamshi-Adad's capitol, Shubat-Enlil, excavation campaigns since 1987 have 

concentrated on elucidation of the underlying third millennium deposits on both the 

Acropolis and the lower town. These soundings (see Tables 4.4 and 4.5) have been 

effected to illuminate growth patterns of the third millennium city and especially to reveal 

the chronology of urban establishment, expansion and circumvallation as discerned in 

excavations in the lower town. A series of mechanical soundings originally conducted 

for pedological analyses at the circumference of both the high tell and the city wall 

contour have also contributed data with which to address patterns of third millennium 
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urbanization. Data relating to this work are only partially presented in this dissertation; 

preliminary reports on these issues have appeared (Blackman, Stein and Vandiver 1993; 

Meadow and Cumow 1992; Senior and Weiss 1992; Weiss 1990b, 1991a, 1991b, 1992; 

Weiss et al. 1990,1993; Wetterstrom 1992) and comprehensive publication and synthesis 

of Leilan's third millennium urbani2ation will appear elsewhere (Weiss [ed.] n.d.). 

Pertinent facets of the Operation 5 excavation from which the ceramics discussed in this 

dissertation were retrieved are discussed in the following section. 



Table 4.2: Tell Lcilan Project Activities by Year 

Year Operations Excavated Leilan Periods 
Exposed 

Comments and References 

1979 Op. 1, areas A-E; 57F01 (strata 1-25), 1 and 11 Schwartz 1982, 1988 

1980 Op. 1, areas F-I (strata 16-60), 111, IV, 
V,V1 

Schwartz 1982, 1988 

1982 Acropolis Northeast 1 Weiss 1985a, Weiss 1985b, 
Weiss 1985c 

1985 Op. 3; Op. 4 Op. 3 = 1 
Op. 4 = 11 

Weiss e/«/. 1990 

1987 Op. 3; Op. 5; Op. 1 extension; Stein and 
Wattenmaker survey 

Op. 3 = 1 
Op. 5 = 11 
Op. 1 ext = 11 

Weiss et al. 1993; Stein and 
Wattenmaker n.d., 1990; Stein 
and Blackman 1993 

1989 Op. 5; Op. 1 extension; Dutch soil 
survey; extension of base of Op. 1 to 
Ubaid (Blackman and Berman) 

Op. 5 = 111 and 11 
Op. 1 ext = 11 

Weiss 1990b; Weiss et al. 
1993 

1991 Op. 6, 7, and 8; exploratory soil 
backhoe trenching of lower town and 
selected other small sites (Dogir, Tall 
Bager). 

Periods 0,1,11, and 111 Pulhan dissertation, Yale 
University. 

1993 Op. 9 Period 11 Weiss 1997a 



Table 4.3: Description of Tell Leiian Project Operations 

Operation U Years Worked Location Description and Comments 

1 1979, 1980 Northwestern slope 
of Acropolis 

Initial step trench, 36.5 X 4.5 meters (163 square meters); 
depth = 13.75 meters (Schwartz 1982, 1988) 

44X12 1987, 1989 Northwestern 
acropolis, extension 
of Op. 1 

Opened to better define period III hiatus in Op. 1 (Weiss 
and Calderone n.d.) 

44W12 1987, 1989 Northwestern 
acropolis, extension 
of Op. 1 

Opened to better define period III hiatus in Op. 1 (Weiss 
and Calderone n.d.) 

2 1979 Eastern lower town Sounding toward city wall. 

3 1979, 1985,1987 Eastern lower town Lower Town Palace (Weiss et al. 1990) 

57F02 1979 Eastern Lower Town Irene Nicholas' sounding in lower town, through Period II 
palace to third millennium deposits. (Schwartz 1988a) 

Acropolis 
Northeast 

1982 Northeastern 
Acropolis 

Acropolis "Temple" (Weiss 1985a, 1985b, 1985c) 

4 1985, 1991 Northeastern lower 
town, city wall 

City wall sounding and trenching 

5 1987, 1989 southeastern lower 
town 

"Lower Town South" ~ third millennium domestic and/or 
craft worker's quarter (600 square meters) (Weiss 1990; 
Weiss et al. 1993) 

—Table Continued Next Page 



Table 4.3: Description of Tell Leilan Project Operations 

Operation # Years Worked Location Description and Comments 

6 1991 southern lower town 
"lobe" 

Suspected second millennium karum not located; high 
status period 1 graves, very deeply buried third millennium 
domestic deposits (400-500 sq. meters opened) 

7 1991 Northern lower town 5X5 meter sounding dug by L. Senior; revealed large 
administrative building (period I/O). Also contained 
Leilan llld-llb ceramic sequence founded on virgin soil. 
(Akkermans et al. 1992) 

8 1991 Northwestern lower 
town 

5X5 meter sounding dug by L. Senior; revealed period I/O 
kiln and large ashy pit. Also contained Leilan Illd-Ilb 
ceramic sequence founded on virgin soil. (Weiss et al. 
1993) 

9 1993 NW Acropolis Third millennium sacred precinct, "ziggurat" 

trenches A 
through M 

1991 Tell periphery Conducted for soil micromorphology study 

"Island" 1991 Off site Sample 
(mechanized) 

Conducted for soil micromorphology study 

NJ K) 
SO 
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4.2.c.i Operation 5: The Lower Town South 

The ceramic data discussed in this dissertation were all retrieved from Operation 5 

(Op. 5 hereafter), conducted in 1989; however, discoveries and phasing, as well as site 

periodization, were informed and substantiated by data retrieved from Leilan Operations 

1, 2, 57F02, 4, 6, 7, 8 as well as the trenching work conducted in 1991 (see Tables 4.4 

and 4.5). Excavation of the 600 square meter Op. 5, also known as the Lower Town 

South, revealed a third millennium sherd-paved street lined by mudbrick structures which 

are considered domestic living spaces as well as possible workshop areas. Summary 

information regarding Op. 5 is provided in Appendix A; excavation phase descriptions 

and units (lot lists), excavation sections, and preliminary plans of basic architectural 

components. Comprehensive treatment of these aspects of the site, and of finds 

associated with the ceramics and architecture (such as bronzes, lithics, floral and faunal 

assemblages), will be published by Weiss ([ed.] n.d.). See also citations in Table 4.2 for 

more details regarding other Leilan operations. 

Table 4.4: Summary of Periods Exposed in Leilan Operation 5 

Leilan 
Period 

Exposure 
(meters-) 

Description and Squares in Which the Period is 
Represented 

lib 600 All units excavated; however, 76F19 appears to have 
been vacant during most of period lib. 

lla 150 Structures recovered in 76E20, as well as misc. units 
encountered in test trenches noted above. 

Illd 75 Basal units of test trenches in 77E01 ("kiln"), 77F01 
("street"), 76F19 ("Peter's wall"), and 76E20 
("Anna's well"). 
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LeUan Period Illd {~26QQ-24m BC [Weiss etaL 1993]) 

Initial occupation of the Lower Town South dates to a sudden, and apparently 

explosive (Weiss 1990), settlement of the area ca. 2500 B.C. Leilan Illd, the terminal 

Ninevite 5 deposits at the site, was founded directly on virgin soil; these deposits were 

sampled in four separate soundings in Op. 5 (see Table 4.4)'*. From these soundings it is 

clear that the earliest phase of the Leilan Lower Town was laid out along a street (see 

Weiss 1990b) and that this pattern was retained throughout its subsequent 400-year 

occupation. Moreover, the ceramics dating the initial occupation to Leilan Illd were not 

imported objects: an abandoned kiln still containing some of its ruined contents was 

encountered in the base of a test trench''. Very little else of the Leilan Illd occupation is 

exposed in Op. 5, but it is believed that more extensive Illd remains lie below the entire 

operation, as does a ceramic workshop extending into the eastern balk from square 

77E01. 

Virgin soil was exposed in test trenches in both 77F01 ("the street trench") and 76F19. 
The sides of an intrusive medieval well in 76E20 were scraped and examined; it provided 
valuable stratigraphic information. Additionally, a test trench dug in 77E01 is believed 
to have come within 10 cm. of virgin soil before work was canceled due to the sudden 
and early rainy season of 1989. This trench contained the remains of an abandoned 
Ninevite 5 kiln, mentioned below. 

These materials were encountered in the base of the 77E01 test trench. Work in this 
trench was abruptly abandoned in 1989 because of rain; it is believed that the kiln itself 
was dug into virgin soil. Further discussion of this kiln and its contents are found in 
Appendix C.2 and in Chapter 8, below. 
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Leilan Period Ila (-2400-2300 BC [Weiss et aL 19931) 

Leilan period Ila was also sampled in the same test trenches in which Leilan Illd 

was evidenced. A more expansive exposure of Ila was achieved in 76E20 where much of 

a burned house was found. Significantly, several whole or reconstructable ceramic 

vessels were situated on the floor of this structure (building 8) which appear to be in 

primary contexts as they were left in place during the structural fire. These deposits, 

incidentally, appear to be the only certain primary refuse deposits encountered in Op. 5; 

because of this, they are highly valued in archaeological interpretation despite their 

restricted spatial extent. 

Leilan Period lib (-2300-2200 BC [Weiss etaL 1993]) 

In contrast, Leilan lib, the terminal occupation of the Lower Town South, was 

represented in virtually every square investigated. Leilan lib is thus exposed over 600 

square meters, including a sherd- and pebble-paved street lined by mudbrick walls which 

define apparent domestic and industrial space. Terminal third millennium architecture in 

Operation 5 is characterized by frequent re-modeling, narrow mudbrick walls (usually 

only 2 courses thick), occupation surfaces of varied preparations (e.g., polished and 

plastered, compacted clay, cobble and sherd), and buildings separated by very small 

alleyways. Concealed drains containing ceramic pipes suggest that some of the layout 

was plarmed. 

Materials recovered from Operation 5 in 1989 dramatically transformed our 
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understanding of third millenniiun Leilan. The indisputable evidence for the founding of 

the Lower Town South on virgin soil during the terminal Ninevite 5 period (Leilan Illd) 

revolutionized the assumed chronology of urban growth because the sheer territory 

involved was not revealed during surface surveys. As already mentioned, this chronology 

has also been tested in Operations 7, 8 and numerous backhoe trenches. Incidentally, it 

also corresponds to data retrieved in 1979 by Ilene Nicholas in the 57F02 sounding (see 

Tables 4.4 and 4.5, as well as Schwartz 1988a:63-67).*° 

Next, geographical-epigraphic identifications of both the site and the region are 

discussed. The data concerning third millennium statehood at Leilan are sununarized in 

the following section. These issues will be pertinent to this dissertation's conclusions. 

4.3 Historical Geography, Place Names, and Their Implications for Habur Plains 
State Formation 

4.3.a Identification of Ancient Site Name(s) and Regions 

Tell Leilan has been identified as the third millennium "Shekhna" and the early 

second millennium capital city "Apum" (Charpin 1986, 1990; Weiss 1984; Whiting 

1990). Excavated evidence now suggests that Tell Leilan was later re-named Shubat 

Enlil, the capitol of the Assyrian king Shamshi-Adad's "Great Kingdom of Upper 

57F02 was one of the first soundings dug in the Leilan lower town. It was 
serendipitously placed within the courtyard of the Leilan Period I (second millennivun) 
Lower Town Palace, but was such a small exposure (5X5 meters) that the context of the 
second milleimium deposits was only revealed by subsequent work. Nonetheless, imder 
the confusing second milleimiimi strata, Nicholas discerned two phases of Leilan period 
II ceramics overlying Leilan period III materials in 57F02. 
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Mesopotamia" (Charpin 1986; Weiss 1984; Whiting 1990)*'. 

43.b Epigraphic Geography: Identification of the Region 

As previously mentioned, potters' work is affected by both the physical and 

cultural environment in which it is conducted. The social, or cultural, environment of 

third millennium Leilan is not known only through archaeology; ancient written 

documents also contribute information regarding the region and allude to its political 

importance. Before its social and political importance can be stressed, however, the 

region must be correctly identified. 

Discussions of the geographic location of the territory called Subir-Subartu have 

been conducted for over 50 years (Gelb 1944, Ungnad 1936). Players in the current 

discussion can be divided into two major camps: the geographic realists (Edzard and 

Farber 1974; Edzard, Farber and Sollberger 1977; Foster 1982; Gelb and Kienast 1990: 

249-250, 253; Weiss et al. 1993) and the metaphorical geographers (Michalowski 1986). 

Debates among the geographic realists place Subir in one of three general locations: (1) 

the entire region of Northern Mesopotamia; (2) east of the Tigris in what is now northern 

Iraq; or, (3) the Habur Plains. The metaphorical geographers, on the other hand, contend 

Shamshi-Adad I (ca. 1815-1782 B.C.) unified much ofNorthem Mesopotamia for at 
least 30 years. He "not only conquered northern Mesopotamia but proved a capable 
administrator of a united realm at the very time when southem Mesopotamia underwent 
its greatest upheavals and fragmentation. Yet his achievements were destined to be 
surpassed, and his fame to be eclipsed, by a younger contemporary from the South" 
(Hallo and Simpson 1971:97). The "younger contemporary" was the Old Babylonian 
king Hammurapi, who defeated Shamshi-Adad I's successor Ishme-Dagan, thus unifying 
Mesopotamia, though only for a short time. 
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that Subir had no actual specific location but rather that it was a metaphor for a region in 

which non-Southem Mesopotamians lived. Michalowski states that, "almost all use of 

space and geography in Suraerian and Akkadian literature is figurative and reveals 

cognitive mapping" (1986:131). Yoffee (personal communication 1997) notes that, in 

Old Babylonian texts, Subarean mainly refers to slaves from an undefined territory north 

ofSippar(cf Gelb 1982). 

Though the metaphorical meaning of Subir may certainly account for its meaning 

in some southern Mesopotamian texts and contexts, it seems inappropriate to claim this 

meaning for all sources from all periods. Weiss notes that "Subir and Subartu could serve 

as metaphors in literary contexts because they were real, much as Shakespeare {Macbeth 

l.iii., and Othello V.ii.352) could write of Aleppo, which few of his countrymen had seen, 

which some had heard of indirectly and which most only understood to be 'foreign'" 

(Weiss 1986:86-87, emphasis mine). 

Both Michalowski (1986) and Weiss (1986a:86-87) discuss the epigraphic 

references to Subir in depth, though Michalowski maintains that the actual data are 

"scant" (1986:135). Weiss's (and others) interpretation of Subir hinges on the sometimes-

debated equation of Subarean with Hurrian. Within this framework, both Tell Mozan 

(ancient Urkish) and Tell Brak (now identified as ancient Nawar/Nagar by Matthews and 

Eidem [1993; Eidem 1991b]), which were populated by Hurrian-speakers by the late 

Sargonic period, would be Subarean. If the equation of Subarean with Hurrian-speakers 
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in northern Mesopotamia is acceptable, then it is very likely that the Habur Plains were 

part of Subartu. 

But why is the definition and location of Subartu important? Weiss argues that a 

Habur Plains location for Subir is important in understanding the level of social and 

political organization of the Habur: 

If Subir is the Habur Plains... Early Dynastic period Subir may have been as 
centralized, powerful, and capable of deploying an army at great distance as Elam 
and Man, the two territorial states with which the Habur Plains alternated 
allegiances in the second millennium. Apart from the circumvallation of Leilan 
and other sites on the Habur Plains during this period, the 'late EDIII' 'public' 
building at Tell Brak, the southern 'gateway' onto the Habur Plains, makes such 
an expedition quite credible [Oates 1982] (Weiss 1986a:86). 

Even though Michalowski(1986:145) maintains that Subir is itself only a southern-based 

metaphor for how the "political powers of Sumer and Akkad viewed their northern and 

northwestern periphery" he optimistically concludes that 

concepts such as center and periphery are relative. New archaeological 
discoveries in these areas provide hope that in the not too distant future we may 
be able to analyze the reverse situation: how early urban centers of the dry-
farming belt viewed the southern civilizations which were at their periphery 
(Michalowski 1986:145). 

4.3.C The Case for Mid-3rd Millennium Statehood at Tell Leilan 

Walled cities in the north country did not appear until approximately 2600 

B.C.(Figure A.l.c; Weiss 1986b), though southem Mesopotamia had witaessed an "urban 

revolution"*^ since at least the Jemdet Nasr period, ca. 3100-2900 B.C. (Schwartz and 

This southem "urban revolution"(Adams and Nissen 1972) does imply a movement of 
population from the countryside to city centers, and concludes that the majority of the 
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Weiss 1992). Large fourth millennium settlements founded in the north before this time 

were, arguably, intrusive Uruk colonies or enclaves which did not inspire lasting, locally 

administered urbanization of the north (Algaze 1986, 1989; Rova 1988:128, 193; 

Schwartz 1988b, 1987; Stein 1994; Strommenger 1980; Siirenhagen 1986:8-35; Weiss 

1986a; but see also Oates and Oates 1993 for discussion implying Uruk/post-Uruk 

continuity at Tell Brak). Rather, when the colonists pulled out of the territory the 

nucleated urban lifestyle reverted to that of a system of dispersed smaller towns until ca. 

2600 B.C. (Rova 1988:193; Stein and Wattenmaker 1990). 

By this time, several settlements in modem Syria and northem Iraq had grown to 

40 ha. or larger. These are exemplified by sites such as: Ebla (Matthiae 1980), Chuera 

(Orthmann 1986), Leilan (Weiss 1990b, 1991a), Mozan (Buccellati and Kelly-Buccellati 

1988), Nineveh and Karatepe (Weiss 1983:42), and Taya (Reade 1968:245, 1973, 1982). 

Systematic excavations at Tell Leilan have well documented the >90 ha. occupation 

florescence by 2600 B.C. (Akkermans et al. 1992; Robinson and Weiss n.d.; Weiss 

1990b, 1991b; Weiss and Senior n.d..). Full discussion and elucidation of the processes 

of third millennium state formation at Tell Leilan will appear in Laura Calderone's PhD 

dissertation [Yale](Calderone n.d.). 

4.3.d Summary of Data Relating to Developing "Complexity" at Leilan 

Three lines of evidence, at least, suggest administered complex political 

population lived in cities. 
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organization at Leilan in period Illd: (1) the apparent sudden urbanization of the site/^ (2) 

monumental construction on the Leilan acropolis, and (3) use of administrative devices 

(glyptic sealings). Though any one of these encountered singly would not be convincing 

evidence of developing complexity, taken together they present a compelling indication 

of the stages of state formation. Some degree of administrative control of the populace 

by elites is evidenced in the monumental structure situated at the Operation 1 step-trench 

extension on the Leilan acropolis (Weiss 1990a, 1990b); additionally, the ritual quarter 

discovered in 1993 in the Acropolis Northwest excavations appears to have been initially 

constructed in the Illd period (Weiss 1997a: 126). Administrative devices, such as seals 

and sealings, appear to be inspired, if not directly borrowed, from southern 

Mesopotamian administrative developments (Weiss 1990a, 1990b); because these are not 

imported goods but rather local "copies" this is evidence for locally administered 

complex political organization rather than imperialization. 

"Urban" is used here to refer to a fimctionally-diverse settlement showing dense 
occupation of an area greater than 30 ha. Functional diversity is shown at Leilan at least 
by the co-occurrence of elite structures on the acropolis and the apparent non-elites of the 
lower town. Urbanization is often held to be a prerequisite to complexity in the ancient 
Near East (Adams 1966,1981; Adams and Nissen 1972). In order for state development 
to be evidenced, complex hierarchical administrative structures (Johnson 1973, 1977, 
1987; Wright and Johnson 1975) and class stratification (Zagarell 1986) must be 
documented as well as the growth of urban polities. Several other processes have been 
studied as components of the rise of social complexity: economic transitions (Polanyi 
1957), differential access to strategic resources (Berreman 1981; Beteille 1981; Fried 
1967), agricultural intensification and population growth (Adams and Nissen 1972; Smith 
and Young 1972), warfare (Wright etal. 1975) and the development of interregional trade 
(Adams 1974, 1975; Algaze 1989; Johnson 1973; Wright 1972; Wright and Johnson 
1975). Causal relationships among these variables are not considered here. 
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The city continued to grow and flourish during Leilan Ila as evidenced both in the 

Lower Town excavations as well as in the acropolis finds. Use of the elaborate ritual 

quarter exposed in the Acropolis Northwest excavations appears to date to Leilan lla; this 

is comprised of a central mudbrick platform flanked on the east by white-plastered 

rooms(Weiss 1997a: 126). 

Circumvallation followed this incipient statehood during Leilan lib; the city 

continued to grow throughout Leilan lib. In the Acropolis Northwest, the lla white-

plastered walls were truncated by distinctly different architectural forms, including 

evidence of a large, basalt boulder foundation topped variously by mud plaster and large 

sherds or courses of mud brick (Weiss 1997a: 126). This structure and its related surfaces 

are dated to Leilan lib by both ceramics and two Old Akkadian glyptics: one a tablet 

fragment, and the other on a sealing (Weiss 1997a: 126). Both the Lower Town South (as 

exposed in 1989) and the Acropolis Northwest fell into disuse at the end of lib. This was 

followed by an occupational hiatus between -2200 and 1900 B.C. (Weiss et al. 

1993:1002) caused by depopulation triggered by abrupt climate change (Courty and 

Weiss 1997; Kerr 1998). Thus, Leilan period lib is the logical end of the ceramic 

sequence analyzed here; later ceramic developments at the site are likely not related to the 

third millennium traditions. 

A broad exposure of third millermium deposits was excavated at Tell Leilan in 

1989. Additional testing in 1991 demonstrated that the lowest deposits in Op. 5 were 
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similar to materials resting on virgin soil elsewhere at the site (Operations 7 and 8). 

Thus, the first "slice" of probable urbanization can be examined in the Leilan Illd 

(terminal Ninevite 5) strata. A clear, uninterrupted stratigraphic sequence is documented 

above this lowest level at the site. These subsequent strata correspond to the 

circumvallation of the site and to constmction of the Acropolis palace (lib). In Op. 5 the 

third millennium sequences were well sealed by strata revealing a hiatus; few, if any, 

disturbances from the vast second millennium activities at the site were evident in the 

Lower Town South (Op. 5) excavation. Moreover, the Op. 5 strata have yielded good 

absolute dates (Weiss n.d.). 

4.4 Why Study the Leilan Illd-IIb Ceramic Transition? 

In recent years there has been renewed interest in the archaeology of the Akkadian 

period, at least in part because of the realization that the archaeological correlates of a 

hugely important political change are little known. The Akkad dynasty has generally 

been awarded a prominent role in the development of Mesopotamian civilization — it has 

served as a sort of watershed between different eras (Liverani 1993). Mario Liverani 

states, "If we didn't know from the texts that the Akkad empire really existed, we would 

not be able to postulate it from the changes in settlement pattern, nor ... from the 

evolution of material culture" (Liverani 1993:7-8). Liverani continues to state that Akkad 

was "some kind of ideological super-structure, with no special impact on the human 

landscape as for its material configuration (apart firom a few official monuments, escaping 
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the statistical evaluation)" (1993:8). This material ambiguity noted by Liverani may 

either reflect the true state of affairs or it may have arisen from a neglect of quantified 

artifactual study from archaeological levels contemporary with the empire. Because of 

this, study of the ceramic finds from the Leilan Illd-IIb interval provides an intriguing 

test of whether or not the Akkadianization of the north is detectable in material culture. 

As stated above, the Leilan Lower Town South provides an unbroken sequence of 

the appropriate age in which to examine this question. Moreover, because it is a 

decidedly "non-elite" sector of the site, it provides data well apart from Liverani's "few 

official buildings." A ceramic technological approach is taken in the present study 

because, pragmatically, the materials lack surface decoration with which to gauge change. 

Changes in technology and technical organization, however, represent more lasting 

changes in society than the transformations of surface decorations frequently noted in 

archaeological studies of long-term change. Before technological data can be discussed 

in depth, the ceramics recovered from Op. 5 are inventoried and described in the next 

chapter. 
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CHAPTER 5: THIRD MILLENNIUM CERAMICS FROM TELL LEILAN 

5.1 Previous Work on Ceramics from Third Millennium Syria 

Although the bare outlines of a ceramic chronology for the Habur had been 

previously drawn from the renowned work at Tell Halaf, Chuera, Chagar Bazar and Brak 

(Kiihne 1976; Mallowan 1936, 1937,1947, see also 1971; von Oppenheim 1943), no 

continuous sequence had been excavated and published prior to the Tell Leilan Research 

Project step trench dug in 1979 and 1980 (Schwartz 1988a)*^. Even where long temporal 

sequences had been exposed, pottery was published without due attention to stratigraphic 

association and quantified data were never presented. The ceramic record of northern 

Mesopotamia was only understood in terms of relatively ambiguous "wares," such as 

"Metallic Ware" and "Ninevite V," whose spatial and temporal distributions were poorly 

understood. Although Mallowan referred to the ceramics of river valley regions, these 

were never reported in a quantified manner. For example, in reference to Tell Chuera, he 

states "the varieties of pottery corresponded very closely in type with the ceramics 

familiar in the Khabur valley — at Brak, Chagar Bazar, Mozan and Germayir" (Mallowan 

1971:313). 

Prior to the presentation of the Leilan Op. 1 data (Ubaid through Uruk to late 

third millennium), no comprehensively published ceramic sequence was established for 

any site in northern Mesopotamia except Tepe Gawra (Speiser 1935; Tobler 1950). 

^ This is not to imply an absolute dearth of work in the area during the intervening years; 
see chapter 4 for discussion of survey work. 
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Though fourth millennium northem Uruk sequences were somewhat refined for use in 

large regional surveys in the south (Adams and Nissen 1972; Johnson 1973, 1975), 

surveys aimed at third milleimium northem settlement floimdered because of the 

difiRculty in applying southern-derived typologies to northem assemblages. Early 

Dynastic pottery was ordered through use of the Diyala sequence, as well as data from Ur, 

Kish and Nippur — all southern Mesopotamian sites. Further difficulties arose, in both 

northem and southern Mesopotamian studies, because the differentiation of Jemdet Nasr 

materials from those of Early Dynastic 1 proved problematic. Because of this void in 

Habur research, as well as in northern Mesopotamia as a whole, Glenn Schwartz's 

quantified and well-dated Ceramic Chronology from Tell Leilan: Operation 1 (Schwartz 

1988a) was a pioneering contribution to Near Eastern archaeology. 

The Op. 1 step-trench revealed a sequence of occupations from the fifth through 

the late third millennia B.C., divided into sixty-one strata grouped into five major 

occupation periods (Periods II through VI). Period I, the Middle Assyrian (second 

millennium B.C.) capitol city of Shubat-Enlil, was not evidenced in the Op. 1 step trench 

excavations. An additional period, dubbed Period 0, was encountered in excavations of 

the Leilan lower town during 1991. Period 0 is represented almost exclusively by elite 

graves and appears to be immediately subsequent to Period I, but predates the region's 

Neoassyrian period. 

The total horizontal exposure of the Op. 1 step-trench was 163 square meters that 

yielded 7,168 diagnostic sherds from undisturbed proveniences; however, relatively few 
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of these (N=709, 10%) were recovered from strata 18 through 13, which are rough 

equivalents to the third millennium occupation of the Leilan Lower Town. Though 

certainly a useful foundation on which to build a ceramic chronology, Schwartz's late-

period III and period II ceramic typology does not fiilly account for the variability 

observed in the Op. 5 excavations for three inter-related reasons: (1) the Op. 1 step-trench 

exposed only a spatially-restricted area, (2) in such an area, only a limited number of 

sherds were recovered", and (3) the Acropolis habitation was functionally distinct from 

that in the lower town, as evidenced by architectural data (see Weiss 1990b). The 

ceramic assemblages are expected to differ accordingly and the data contributed in the 

present study will amplify and extend Schwartz's work. 

The inception of the Tell Leilan Research Project in 1978 occurred during a 

florescence of Habur Plains archaeological research related in part to altered political 

situations in the Middle East that led to a migration of western archaeologists out of Iran 

and Iraq and into other countries. Excavations began at Tell Barri/Kahat (Pecorella and 

Salvini 1982), Tell al-Hamidiya (Eichler and Wafler 1986; Eichler et al. 1990), Tell 

Mozan in 1983 (Buccellati and Kelly-Buccellati 1988), and Tell Mohammed Diyab in 

1987 (Bachelot, Castel and Sauvage 1992:8), and were resumed at Tell Brak in 1976 (D. 

Oates 1982a, 1985; J. Oates 1982, 1985a). Leilan ceramic materials can eventually be 

A stratigraphic hiatus was observed between stratum 16 and 12 of Op. 1. This was 
caused by the construction and remodeling of the "city wall" as well as related erosional 
sequences (Weiss and Calderone n.d.:2). This situation exacerbated the already small 
sample in which transitional period III/II strata could be observed. 
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compared and contrasted to the assemblages from these varied sites. 

Habur research has further burgeoned as a result of the Habur River Salvage 

Project in the neighboring Hasseke district; these sites, though often dating at least in part 

to the third millennium, are situated in a distinctly different ecological zone from Leilan. 

As inferred from modem climatological data, subsistence in the Hasseke district would 

have been dependent on irrigation, whereas Leilan lies within the range of land suitable 

for dry-farming agriculture.*® 

Leilan ceramics should also be studied with reference to materials outside the 

Habur-proper (and vice versa). Salvage projects in the Eski Mosul area of northern Iraq, 

though somewhat more distant, provide important data from a region which is 

ecologically similar to that in which Leilan lies (Killick 1986; Roaf 1983, 1984a, 1984b; 

Rova forthcoming). Wilkinson and Tucker (1995; Ball et al. 1989) synthesize the north 

Jazira (Iraqi) data in their landscape study; this work also includes a succinct ceramic 

typology for the time periods assessed within the present Leilan study. Tell Khoshi, in 

the Iraqi Jebel Sinjar, and Tell Taya yield important third millennium assemblages with 

which to compare Leilan materials (Kepinski 1989; Reade 1968, 1973, 1982 ). Recent 

work in Turkey has also opened up opportunities for further comparisons and 

See Chapter 4 discussion of Habur Salvage Program sites: Tell Atij (Fortin 1988, 
1990, 1997a), Tell Bdeiri (Pfalzner 1986/7; Pfalzner 1990), Gudeda (Fortin 1990, 1997b), 
Kerma (Muntaha Saghiyeh), Mashnaqa (Montchambert 1985, 1987), Melebiya (Lebeau 
1987, 1989), MiUlah Matar (Surenhagen 1990), Rad Shaqrah by Piotr Bielinski, Tell 
Raqa'i (Curvers and Schwartz 1990; Schwartz and Curvers 1992), Tuneinir (Fuller and 
Fuller 1991), Umm Qseir and Ziyadah (Buccellati, Buia and Reimer 1991). 
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interpretations of the Leilan ceramics (Algaze 1994, 1995a, 1995b; Hauptmann 1985; 

Wattenmaker 1994a, 1994b; see also Gates 1995). Detailed comparisons, beyond the 

scope of this study, will provide a fruitful avenue for future research. 

Recently published synthetic studies of third millennium ceramics attempt to 

disentangle the vagaries of the "ware" designations mentioned above. For example, Rova 

(1988), as well as Roaf and Killick (1987) review the distribution, typology, and 

interpretations of Ninevite V ceramics. The production and technology peculiar to 

Metallic Ware has been intensively studied by Schneider (1989; Fitz 1984; Kiihne and 

Schneider 1988). The quantified typological data from Tell Leilan presented herein, as 

well as the technological analyses, complement and build on these previous studies. 

Collectively, these works will contribute to a better understanding of northern 

Mesopotamian ceramics and history. 

The following sections briefly summarize the Lower Town South architectural 

contexts and detail the analytical methods used in creating the Leilan Op. 5 ceramic 

typology as well as describe the whole ceramic vessels recovered from Op. 5. Results 

and description of the ceramic typology are described in the concluding sections of this 

chapter. Tables and Figures that support these discussions are found in Appendices A 

and B. The next section briefly describes the most significant stratigraphic and 

architectural contexts. Further data, especially regarding the volume of deposits 

excavated, can be found in Appendix C.l. 

5.2 Architectural and Occupational Contexts of the Op. 5 Ceramic Assemblage 



247 

Because excavation contexts, as well as the volume of material excavated, can 

affect typological variability of artifacts, it is necessary to briefly outline the Leilan Op. 5 

excavation before moving on to discussions of the ceramic typology and quantification. 

For instance, one can assume that the greater the volume and extent of excavated area, 

generally the greater the number of artifact classes and types will be recovered. Thus, the 

period lib seeming-florescence of wares, rim and form types shown in this study is 

probably a factor of the far greater period lib excavated area rather than a systemic 

change toward increased ceramic variability between the early and late periods. Further 

testing could either substantiate or refute such a trend if an adequate Illd sample were 

analyzed. 

Op. 5 is a 600 square meter sample of the Leilan lower town, situated southeast of 

the Leilan Acropolis (Figure A.l.c). The deepest portions of the operation were just over 

5 meters deep, but the deep soundings were limited to test trenches. "Virgin soil," that is, 

culturally-sterile soil antedating occupation, was located at a depth of 4.5 meters (average 

of 92 masl) below modem ground surface (96.50 masl). The majority of the Op. 5 unit 

was excavated to an average depth of 3 meters below modem ground surface/plough 

zone. Op. 5 was excavated in six units ("squares"); these squares are referred to 

throughout the following discussion: 77E01, 77F01, 76F20, 76E20, 76F19, and 76E19 

(Figure A.l.d). 

The most outstanding feature of Op. 5 is a period lib cobble-, sherd-, and waster-

paved street that runs northwest-southeast through the unit and appears to extend toward 
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the Leilan Acropolis (Figiire A.l.d; Figure A.l.e). The exposed portion of the street is 

straight, 4.5 meters wide, and lined by mudbrick walls. The walls delineate mudbrick 

structures of one or more rooms, none of which had, in the areas exposed, entrances 

directly onto the street. These have been described as both "apparently domestic 

structures" (Weiss 1990b:201) and as a "worker's quarter" (Weiss 1992; Wetterstrom 

1992); because of the evidence of ceramic production in at least one of the units during 

two periods, combined with evidence of domestic activities in other units, I consider the 

area in Op. 5 to have comprised workshops and residential quarters throughout the three 

periods in which it was occupied. Though the paved street levels date to period lib, 

excavation of a test trench at the southern end of the street showed earlier, unpaved 

streets in the same location dating to periods Ila and Illd. 

This, combined with analyses of significant "boundary walls." suggests that the 

architectural layout of Op. 5 was established during its inception in Illd and generally 

maintained throughout period lib, as noted by Weiss (1990b). Because of this general 

contextual congruity over time. Op. 5 provides a particularly good sample for examining 

ceramic change between these three periods. Though there is continuity between periods, 

there is also considerable contextual variability which may cause typological "noise" or 

more significant artifactual patterning. The varied contexts of Op. 5 are discussed below 

by stratigraphic period, from earliest to latest. 

5.2.a Period Illd — Ninevite V Early Urban Level 

This period is evidenced only in four deep soundings in Op. 5, and it is founded 
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directly on virgin soil in all four instances (Figure A. 1 .g). A total area of approximately 

75 square meters was exposed (see Appendix C.l). A test trench (1 m x 5 m), previously 

mentioned, was placed across the southern end of the paved street in unit 77F01; the 

bottom of this trench disclosed earlier, impaved Illd street levels. The base of the western 

street wall was also shown to be synchronous with the earliest street level (see Weiss 

1990b: 198-205). Another test trench (1 m x 2 m) was placed against the western balk in 

unit 76F19 (Weiss 1990b:Abb3, 205-206). This trench demonstrated that an east-west 

boundary wall evident in lib strata was also built during Illd. An intrusive pit (historic 

well-sounding) was scraped in unit 76E20; this also revealed that the western street wall 

was founded in Illd times and remodeled in essentially the same position through lib. 

These trenches, though yielding significant stratigraphic information regarding the town 

layout, furnished very few ceramic artifacts. The vast majority of Op. 5 Illd materials 

were retrieved from the fourth sounding, test trench 12 in unit 77E01. 

Test trench 12 (1.5 m x 7 m) was situated along the east balk. It provided a 

continuous sequence of floors and deposits below the period lib surfaces exposed in 

broader extent. Most significant is the evidence of a ceramic kiln "accident" found at the 

base of the trench. Nested below layers of trash was a thick layer of ash and a deposit of 

wasted, stacked pointed-based cups which appear to have been left in situ after they were 

over-fired. These vessels are believed to be in situ because they can be readily 

reconstructed (see discussion of test trench 12 in Appendix C.2); given their highly 

friable state, they could not have retained this level of reconstuctability if they had been 
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moved from their original position. A minimum of 171 vessels was present in this 

assemblage as derived from a count of the number of base sherds recovered; because the 

vessels all had either pointed or pedestaled bases, a "mni"" was easily calculated after all 

base sherds were refit. Full dimensions of the kiln were not defined because it was 

considerably larger than the test trench area; it extended into the east, south and west 

balks of the test trench. Materials deposited on top of this are interpreted as trash from a 

ceramic production workshop because very few of the recovered sherds refit or are even 

of similar wares and rim/base types; moreover, interspersed between these "orphan" 

sherds are unfired sherds from "green" vessels. Some of these are characteristic Ninevite 

V incised and excised wares; many are of the same forms as the wasters: undecorated, 

pointed based beakers. The presence of unfired, yet fully formed, sherds among the trash 

deposits suggests that the area was used as a potter's workshop dump. 

Though test trench 12 was rich in ceramic finds dating to Leilan period llld, the 

assemblage is significantly biased in that it is a specialized ceramic assemblage. Very 

few Coarse or Medium wares were recovered from the Illd deposits, and the assemblage 

can not be directly compared to household trash assemblages because of its origins in a 

specialized workshop rather than a home. The specialized nature of this assemblage must 

be considered when interpreting typological change between Leilan Illd, 11a and lib from 

Op. 5 materials. Better comparative materials are undoubtedly present beneath other Op. 

5 units. 

" Minimum number of individuals (nmi). 
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5.2.b Period Ila — Early State Level 

Excavated period Ila contexts are also rare in Op. 5; they comprise an areal extent 

of less than 180 square meters (Figure A. 1 .f). Materials have been retrieved from each of 

the four test units described above, but few ceramic artifacts were recovered from the Ila 

floors and surfaces encountered in these soundings. One exception is test trench 12, in 

unit 77E01, where three complete vessels were found in an oven, and a pair of very ashy 

floors yielded relatively dense sherd deposits. These deposits did not appear as 

compacted street paving; it is possible that they are remnants of a period Ila ceramic 

workshop dump, but the extent of Ila siirfaces exposed in test trench 12 is not great 

enough to validate this assertion. 

Other period lla contexts were exposed on the western side of the street and these 

are characterized by "two closely sequential building levels with many reused walls" 

(Weiss 1990b:203). The southern building group, in unit 76F20, yielded several Ila 

floors and surfaces that appear to be domestic-residential activity areas. 

By far the richest Ila contexts in Op. 5 were found in unit 76E20 in a house built 

against the westem street wall (see Weiss 1990b: Abb. 10 and 11). A catastrophic fire 

preserved a floor littered with an assemblage of whole and reconstructable ceramic 

vessels as well as associated stone tools. "A plastered semi-circular work area was 

prepared in front of a carefully designed mudbrick shelf....A curtain wall defined a second 

'storage room' to the south within which ten ceramic vessels were situated" (Weiss 

1990b:204). This assemblage is the best preserved domestic activity area in Op. 5, of 
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any period. No specific features suggest that the 76E20 room block is a workshop, 

although the differentiation of domestic space from work space may certainly have been 

indistinct during this period. 

5.2.C Period lib - Terminal Occupation, Akkadian Level 

Period lib was exposed throughout Op. 5; thus, it comprises 600 square meters 

(Figure A. 1 .d, A. 1 .e). The lib settlement is subdivided into two distinct phases: phase 4 

and phase 5. This analysis focuses on phase 5 materials because these had much more 

secure proveniences. Phase 4 remains were poorly preserved, as is discussed further 

below. 

The phase 5 settlement is composed of the paved street, mudbrick structures, and 

sherd- and cobble-paved alleyways between the boundary walls of the "houses." None of 

the structures appears to comprise an entire "house," as is evidenced by the lack of 

entrances recovered: no doorways lead either onto the street or the alleyways. The 

entrances must all be located beyond the limits of this excavation, and only through more 

extensive work could complete houses be revealed. Analyses of circulation patterns to 

augment ceramic studies are thus impossible until a larger area is uncovered. 

Portions of at least four hoiises were found on the west side of the street, and the 

northwestern most (in unit 76E19) featured large ovens and/or grain storage bins. An 

additional domestic structure was located on the eastern side of the street in unit 77F01. 

A work area, possibly related to weaving, was defined in unit 77E01 dating to this period, 

but evidence of domestic architecture in this unit was otherwise unclear. It is likely that 
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any phase 5 manifestations were obliterated by the substantial phase 4 modifications of 

unit 77E01 (discussed below). In sum, the period lib phase 5 contexts are deemed 

primarily domestic, but none yielded the unusual preservation seen in the unit 77E20 Ila 

burned house. 

Phase 4 of Op. 5 is the terminal occupation, followed by a stratigraphic hiatus 

which has yielded sedimentary evidence of aridification and drastic climate change 

(Courty and Weiss 1997; Kerr 1998; Weiss et al. 1993; Weiss 1997a). Because the area 

was subsequently abandoned, probably because of the climate shift, phase 4 architecture 

is very poorly preserved. Most "mudbrick architecture of this phase has eroded away" 

and can thus be compared to similar finds at Chagar Bazar level 2 (Weiss 1990b:202; 

Mallowan 1936). 

An exception to this is seen in unit 77E01, where the phase 5 architecture was 

effaced and a palimpsest of robust phase 4 materials were encountered. A baked brick-

paved surface measuring approximately 10 square meters (2.2m x 4.5m) was discovered; 

the ftill extent of this platform is unknown because it extended into both the northern and 

eastern balks. Associated with this platform was an elaborate drain, which flowed from 

the platform into the alley. The platform and the area to its west was littered with large 

ceramic slag boulders as well as a profusion of basalt grinding stones. Most grinding 

stones, both the hand stones and querns, appeared in secondary contexts as part of the 

drain; some, however, appeared heaped amidst the slag boulders. The literal weight of 

these materials, the activities probably associated with their original dispersal, and the 
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preparation of the surface beneath the baked brick platform, all contributed to the 

obliteration of any underlying phase 5 architecture. Clear associations of this activity area 

and the street wall could not be established. Though the area was probably bound by 

phase 4 renovations of the east street wall and street, it is possible that the wall, and street 

layers, emerged pentimento-Iike during excavation around the baked brick 

courtyard/platform. 

Most significantly, the baked brick platform in unit 77E01 does not appear to be 

domestic space. It does not appear to have been a roofed area. Baked bricks are rare in 

any contexts at Leilan**, and are especially rare in third millermium deposits. 

At first examination, the occurrence of this seemingly elite architectural 

component in a non-elite worker's quarter is surprising; however, given the huge amount 

of kiln slag with which it is associated, as well as a large drain, it seems clear that a 

ceramic workshop dating to this period must be located in the vicinity in an as-yet-

undisclosed location. The existence of such a workshop is also suggested by the 

preponderance of period lib ceramic materials in the adjacent street paving. Several 

stacked-kiln-wasters were also located within Op. 5 lib contexts; all of these were foimd 

in secondary deposits. Because they are somewhat heavy and bulky to move, I suggest 

that they are not located far from their "source" - a Leilan period lib kiln in which they 

The Lower Town Palace, Op. 3, contained a large baked-brick courtyard. As such, use 
of baked bricks are usually presumed to be manifestations of either elite or public 
architecture because of the presumed higher cost of production when compared to either 
mudbricks or plaster. 
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were originally produced. If the inferences described by Senior and Weiss (1992; cf. 

Bielinski 1992) are accepted, then this baked brick platform may be associated with a kiln 

in which vessels" or other stonewares were produced. The baked brick 

platform/courtyard may be evidence suggesting an "attached" or elite-sponsored context 

of sila bowl production. Given its location virtually on top of an earlier Ninevite V 

(Leilan period Illd) ceramic workshop, as well as a possible lla workshop area, it seems a 

likely location for an Akkadian-period ceramic workshop as well. 

Given potters' understanding of pyrotechnology and clay, personnel within a 

ceramic workshop certainly could have produced their own baked bricks in order to 

create a more suitable working environment; thus it is not necessary to assume elite 

connections based solely on the presence of the brick platform. It does offer an intriguing 

research possibility, however, in which ceramic production between the three third 

millennium periods could be compared and possible contexts of production {sensu Earle 

1982 and Costin 1986) could be distinguished. 

5.2.d Summary of Stratigraphic and Spatial Context Variability 

Contexts yielding period Illd sherds are limited to an areal extent of only about 75 

square meters in Op. 5. These materials are further biased because the vast majority were 

found in situ in a kiln "dump/accident." Few, if any, Illd contexts can be considered 

"residential." 

Period Ila materials, comprising almost 96.50 square meters, are exclusively 

"residential" and were found almost entirely in a single excavation unit: 76E20. This unit 
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contained a spectacularly-preserved set of floor assemblages. The areal extent of period 

Ila contexts is estimated to be less than 180 square meters. 

Period lib is the best represented in Op. 5; a full 600 square meters was exposed. 

This period is split into two phases; the current smdy concentrates on phase 5 lib 

materials because this phase contained the best-preserved architecture of the entire 

operation. These contexts appear to be residential, albeit probably residences of crafts 

workers. Many contexts are not residential floors, but rather street paving. The 

intriguing terminal phase, phase 4, is not well known except from unit 77E01; this 

context is very likely a non-domestic workshop area, but materials from this phase have 

not, for the most part, been included in the fragmented sherd analysis herein. 

Further details regarding the volume of deposits recovered from Op. 5 are found 

in Appendix C. I. After this brief account of the architectural contexts of Op. 5,1 

describe the ceramic analysis format applied to the Op. 5 analyses. 

5.3 Methods of Ceramic Analysis 

The typology used in the Leilan Lower Town South ceramic analyses is patterned 

after the work of Glenn Schwartz (1982, 1988a), but it has been modified and augmented 

to account for a greater ceramic variability within the period than was initially 

encountered in Op. 1 excavations. Within this study both an initial ceramic analysis 

(described here) and an in-depth technological analysis sample (see 2.2.a as well as 

Chapter 7 and Appendix E, below) were conducted. The ceramic field recovery system is 

that employed by the Tell Leilan Research Project in all excavations. 
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53.a Ceramic Recovery in the Field 

All visible ceramic artifacts larger than approximately 1 cm" were collected in the 

field during excavation and transported to the dig-house every day for cleaning. After 

washing, the sherds firom each unit were sorted by the excavator of that unit into 

"diagnostic" and "non-diagnostic" groups. Diagnostic sherds include all rim, base, or 

decorated sherds, and any miscellaneous handles, lugs or other pieces displaying unusual 

motifs or surface treatments (e.g., burnishing or slipping). The non-diagnostic sherds that 

were not from floor or feature contexts were discarded*'; all diagnostics, as well as 

complete ceramic assemblages from floors and features, were bagged, packed, and sent to 

New Haven, Cormecticut, for analysis between field seasons. 

Exceptions to this routine include ceramics recovered from the street in 

excavation units 77F01, 77E01, 76F20, and 76E20 (see Figures A.I.d and A.l.e, 

Appendix A). Because of the great density of materials recovered from this area, the 

sherds were sorted in the field prior to cleaning and only diagnostic specimens were 

retained for washing. In addition, ceramics from sherd-packed smaller surfaces (such as 

those found in 76F20) were collected and transported to the house for cleaning and 

sorting. Only diagnostics were retained from these densely packed surfaces because 

storage space, analysis space and transportation funds were limited. Furthermore, only 

diagnostics were useful for addressing designated research questions such as the 

Space and time limitations precluded the quantification of the non-diagnostics. 



258 

chronology of the street-paving episodes.'" 

Body sherds, which are usually not deemed "diagnostic," often yield interesting 

data with respect to ceramic technology. In a technologically-based study, quantification 

of all ceramics by weight and ware would potentially provide interesting information. In 

a study area of the size and with the artifact densities encountered at Leilan Op. 5, 

however, such analyses were not logistically feasible. 

5.3.b Methods Used in this Study 

All diagnostic sherds from undisturbed proveniences were examined in an initial 

ceramic sort. Diagnostic sherds from the same vessel were frequently re-fit or grouped 

together for analysis and were given the same sherd number. Such conjoins or 

distinctions were noted within their excavation and stratigraphic unit ('iot"); adjacent lots 

were only occasionally examined for re-fits during analyses. Ideally, each sherd in the 

analyses would approximate a distinct vessel; however, there are certainly vessels 

represented more than once in the current data sample. 

In attempting to examine the range of variability, rather than masking it in a 

preconceived type-variety system, several attributes were coded for each sherd. These 

attributes were then examined using EDA {Exploratory Data Analysis^ Hartwig and 

Dearing 1979) techniques to discover meaningful attribute clusters which could then be 

The paving materials used in the Leilan Lower Town South all appear to have been 
secondary deposits ~ that is, they are thought to represent "paving" episodes rather than 
de facto or primary refuse. These lots have been excluded from those used to determine 
the Leilan Lower Town South ceramic typology so that significant chronological 
variability can be observed as cleanly as possible. 
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grouped into ceramic types. Currently this typology pertains only to Leilan Op. 5, but it 

can be extended to fit other third millennium Leilan assemblages in fiiture studies. 

Criteria for preliminary classification were recorded onto FORTRAN coding sheets and 

include: spatial and temporal provenience information, ware, manufacture method, 

surface treatment, rim type, rim diameter, base type, base diameter, postulated 

form/function category, and comments (see Table A.l and Figure A.2). The coding 

format, code descriptions, and coded data are in possession of the author and copies are 

on file in the Tell Leilan Research Lab, Yale University, New Haven, Connecticut. 

5.3.b.i Spatial and Temporal Proveniencing 

Spatial proveniences were assigned by excavation crew chiefs in the field in 1989. 

These are delineated by the square number (that of the 10 meter^ excavation unit) and an 

arbitrary "lot" number assigned by the excavator to correspond to a unit of natural 

stratigraphy. No changes have been made to the proveniences originally assigned by 

excavators. Temporal proveniences were assigned in 1990 when stratigraphy and notes 

were analyzed by the author and H. Weiss. 

Ten phases were defined for Op. 5; phase 10 consists of the initial (and deepest) 

deposit occurring on virgin soil, dating to approximately 2500 B.C. (dated ceramically 

with reference to radiocarbon from the Leilan Acropolis, cf Weiss et al. 1993:998) and 

phase I is described as the liighly-disturbed modem plough-zone of the site surface. See 

Table A.la and Figures A.l.e-g, as well as Appendix C, and Weiss (1990b:198, Abb. 4) 

for further description of Op. 5 stratigraphic definitions and chronologies. These phases 
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were each tentatively assigned to Leilan periods based on a combination of their 

stratigraphic records and relative position to fixed, secure radiocarbon dated strata. Op. 5 

C'"* samples were all obtained from flotation samples; only carbonized barley grains 

identified by Wilma Wetterstrom, project botanist, were submitted for dating to the NSF-

University of Arizona AMS Laboratory(Weiss er a/. 1993:998). Calibration was 

performed with CALIB 2.0 by the University of Washington {ibid.). Because datable 

materials are derived from the same species in all stratigraphic phases, potential problems 

related to calibration of varying isotopes has been alleviated. 

An additional provenience variable, "prov", was developed during ceramic 

analysis so that data could be easily grouped for study. Though only ceramics from lots 

which are believed to have been undisturbed and unmixed were examined in this study, 

some lots provide better data for seriation than do others. Five "prov" variables were 

devised which create the following groups: 1) floor and surface materials, as well as 

sealed well-understood features, 2) sherd and pebble-paved surfaces, 3) "fill" and other 

less stratigraphically secure deposits, 4) burials, and 5) disturbed/mixed (see description 

in Appendix A). Only materials from floors, surfaces and well-understood sealed 

features were used in seriating the ceramic types for chronological purposes. 

5.3.b.ii Ceramic Wares 

Ceramic ware designations (see Tables A.2a-e) were devised by the author 

following those used by Schwartz (1988a:32-33) in his analysis of Tell Leilan Op. 1 

ceramics. Wares are defined by visual assessment of both their color and texture 
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observed in a clean break. Textural criteria differentiate the wares into the three mmn 

categories: Fine, Medium and Coarse wares. Fine wares are defined as those ceramics 

exhibiting no visible temper" (NVT) or temper inclusions < .5 mm diameter or length; 

Medium wares as ceramics with inclusions .5-1.0 mm in diameter or length; and Coarse 

wares are designated as having inclusions >1.0 mm diameter or length (after Schwartz 

1988a:31). Though the distinctions "fine, medium and coarse" are defined on textural 

criteria, they also generally correspond to vessel wall thicknesses, with fine-wares 

exhibiting vessel wall width of 1 mm to roughly 6 mm; "Medium" wares 4 mm to 10 

mm; and Coarse wares generally greater than 10mm. These ware assignments also 

roughly correspond to the gross functional categories: "utility" vs. "Fine" wares, with the 

Medium and Coarse wares identified as utility wares presumably used for cooking and/or 

storage tasks. 

The color ranges of the wares are listed in Table A.3. A wide variety of colors 

were specifically coded to facilitate clay sourcing and characterization, as well as 

assessment of firing conditions. 

Numerous ceramic ware categories were used during analyses; thus, they had to 

be "lumped" together in order to attain meaningful counts and statistics. The ware codes 

listed in Appendix A are not the original ones, but rather the revised "final" codes. 

" The terms "temper" and "NVT" are used here for continuity with Schwartz's previous 
work; however, I prefer "inclusions." "Temper" implies the intentional use or addition of 
non-plastic materials to the clay during production, and though I believe this was done in 
Medium and Coarse ware production processes, most of the inclusions in Leilan Op. 5 
Fine wares are so rare that they were probably incidental or accidental. 
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Because the occurrences of ̂ temper" are relatively rare in the Fine ware assemblage, 1 

chose to group wares by color rather than by the nature of inclusions. I did this for three 

reasons. First, variability in Fine ware inclusions is not likely related to intended/desired 

performance characteristics (such as thermal shock resistance). Second, and relatedly, 1 

believe that the varied inclusions represent different clay sources and additions 

contributed serendipitously from the environments in which the pottery was made, rather 

than "temper" which may have been intentionally added by potters. Unlike potters 

working in slab or coil techniques, I believe these crafts people were trying to rid their 

clay of inclusions, through levigation, rather than adding materials to enhance 

performance characteristics. Generally potters working on the wheel limit gritty 

inclusions when possible because these hurt their hands when working at high speeds. 

Lastly, my research on Fine ware production is more concerned with firing 

atmospheres and related kiln structures and fuel consumption than with temper choices. 

Especially because of this last criterion, I chose to group wares together by clay color 

rather than inclusions. 

5.3.b.iii Manufacture Method 

Four categories of ceramic manufacture were initially devised for coding: wheel-

made, handmade (i.e., pinched or coiled), mould-shaped, and unknown. During the 

initial sort of ceramics, most were coded as unknown because criteria specific to 

manufacture had not yet been developed for application to the analyses. Coding and 

analyses are described in greater detail in Chapter 7. 
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53.b.iv Surface Treatment 

Surface treatments of ceramics encountered in Op. 5 were coded into five main 

categories: (1) incised and excised decorative motifs, (2) burnishing, (3) slipping, (4) 

lugs, handles, and occasional appliques, and (5) lack of surface treatment. Painted motifs 

were also observed, but so few of these were encoimtered that no separate analytical 

category was developed. 

Glenn Schwartz's published illustrations of Leilan period III incision and excision 

were examined and codes for the Op. 5 assemblage were developed from these (Schwartz 

1988a: 33, 85, 87, 93, 101, 103, 187-188). More period III incision types were identified 

during initial analyses than those published by Schwartz (1988a); this helps to account for 

variations found in the Op. 5 assemblage that were not noted in the Acropolis step-trench. 

Attempts were also made to incorporate and compare Weiss and Calderone's (n.d.) 

analysis to Schwartz's (1988a) in order to clearly differentiate between Leilan IIIc and Illd 

ceramic assemblages; however, because cultural occupation relating to stratum IIIc does 

not exist in the Lower Town South, no good comparative assemblage was available for 

study 

Schwartz's lug, handle and applique types were used, and his typology extended. 

The Leilan Illc/IIId contact is primarily known from the excavation of the Leilan 
Acropolis expansion of Op. 1 conducted in 1987 and 1989 by Laura Calderone, Harvey 
Weiss, and Elena Rova This work was supported by Weiss's NEH grant in 1987 and 
Calderone's NSF dissertation improvement grant in 1989. Analyses of materials from the 
Op. 1 extension squares 44W12 and 44X12 are the centerpiece of Calderone's dissertation 
(Calderone n.d.). 
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to record the variability present in the Op. 5 ceramic assemblage. All surface types coded 

in this study are described and illustrated in Figure A.3. 

53.b.y Rim and Base Types and Diameters 

Again, rim and base morphologies published by G. Schwartz (1988a:34-36) were 

followed whenever adequate to describe the variations observed in the Op. 5 assemblage. 

Many rim shapes were coded (see Table A.5.a and A.5.b), but only 12 base types were 

devised: ring, flat, "mini-flat", pointed, rounded, four types of pedestals, "casserole," 

indeterminate and "not base" (see Table A.5 for specific description). All rim and base 

forms used in this study are illustrated in Figures A.5 and A.6. 

Rim and base diameters were measured by comparing the sherd curvature to arcs 

of graduated diameters printed on a clear plastic overlay; sherds were held under the 

overlay and the exterior diameter was consistently matched to the nearest fitting arc. Use 

of the transparent overlay yielded more accurate rim and base diameter measures than 

those made on a standard chart because slight differences between arcs were more readily 

visible. Following standard practice, arcs were drawn at one centimeter intervals, so the 

rim and base diameter measures are accurate only to within 0.5 cm. Similarly, rim and 

base diameter measures consistently yield the greatest known diameter for that sherd 

because the measurement was taken on the exterior arc. 

53.b.vi Form and Function Categories 

Form and flmcticnal categories had not been clearly defined by previous work. 

Therefore, the most common categories recognized in the fi-agmented data set are: "bowl" 
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or "cup" (based on an open sherd profile and differentiated by orifice diameter), "jar" 

(based on a closed sherd profile), or the vast majority, "unknown." Other designations 

were assigned occasionally, but because this attribute was elaborated after examination of 

the whole vessel illustrations such that Leilan ceramic types could be created, and then 

fine-tuned for the in-depth analyses, the initial ceramic sort data are not used. See ftirther 

discussion in Appendix A and in descriptions of ceramic vessel forms in section 5.5, 

below. 

5.3.b.vii Other Attributes Noted 

Vessel profile carination was noted as an "other attribute" since it was present on 

relatively few specimens; additionally, it was commonly noted only on full or nearly full 

vessel profiles. Other rare attributes, including residue staining and fingerprints, were 

noted as comments in the initial data coding. 

5.4 Description and Quantification of Fragmented Ceramics Recovered in Op. 5 

The vast majority of materials recovered in operation 5 were firagmented pottery 

vessels, and these are the bulk of what is described in this dissertation. Quantification 

and description of this Augmented assemblage is presented in the following sections. The 

whole vessel assemblage and other ceramic artifacts are discussed at the end of this 

chapter. 

5.4.a Initial Sort Counts of the Fragmented Assemblage 

The Tell Leilan Op. 5 ceramic typology has been constructed using materials fi-om 

two types of proveniences. Materials coded as "prov 1" include (1) floor and surface 
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materials, and (2) primary deposits with clear stratigraphic origins. These chronologically 

secure deposits are the best sources for observing changes over time. 

Whole vessels have, for the most part, been excluded from the typology formation 

because many Op. 5 whole vessels were retrieved from burials. Dating of burials in 

archaeology is sometimes problematic: frequently investigators use ceramics and other 

grave goods as indicators of the period in which the person was interred. Therefore using 

grave goods in chronological-typology construction presents a form of circular reasoning. 

Though the Leilan Op. 5 burials are all dated stratigraphically, and should thus be 

independent of this potential pitfall, the possibility of "antiques," "heirlooms," or other 

iconoclastic vessels being deposited in burial rituals is likely. Therefore, grave goods 

were excluded from the initial typology-building, but have been included in the over-all 

analysis in this dissertation. As noted above, materials from burials have been coded as 

"prov 4" in this analysis. 

A typology based on the criteria described above (section 5.3) was created and all 

analyzed sherds were fit into it. Next, a sample from all sherds was selected for in-depth 

analyses aimed at clarifying specific aspects of production. These are discussed in 

Chapters 2 and 7, as well as Appendices E and G. The next section describes the results 

of the initial sort and typology construction. 

5.4.b Quantification of Wares Analyzed 

5.4.b.i Quantification and Change of Ceramics According to Texture 

As seen in Tables B.l.a-d, B.2.a, and B.2.b, a total of 3791 diagnostic sherds were 
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analyzed from all undisturbed Leilan Op. 5 proveniences. Of this total, 1098 (29%) were 

from Leilan period Illd (2500 - 2400 BC), 685 (18 %) were from Leilan period Ila (2400-

2300BC), and 2006 (53%) were from period lib (2300-2200;ca. 2280 BC)'^. The spatial 

distribution of sherds recovered from Op. 5 is illustrated in Tables B.2.a and B.2.b and 

Figure A. 1 .d by square (excavation unit); note that Illd materials are almost entirely 

derived from unit 77E01 and that Ila materials are primarily from 76E19. Materials 

dating to lib are more evenly distributed between the excavation units. 

As already described, undisturbed materials were assigned additional provenience 

("prov") codes. As seen in Tables B. 1 .d and B.2.c, a total of 2189 diagnostic sherds 

were analyzed from floors and feature contexts (coded as provenience 1). Of this total, 

1075 (49%) were from Leilan period Illd, 501 (23 %) were from Leilan period Ila, and 

613 (28%) were from period lib. The spatial distribution of prov 1 sherds recovered from 

Op. 5 is illustrated in Table B.2.c, by square (excavation unit); note that the same spatial 

patterns hold for Illd and lla materials as were illustrated in total analyzed sherds (Table 

B.2.b). Once again, materials dating to lib are more evenly distributed between the 

excavation units. Sherd paving, however, is typical of lib and this phenomenon greatly 

increases the non-prov 1 sherd counts in units where paving materials have been 

analyzed. For purposes of typology-construction, sherd-paving is not considered an in 

situ deposit but rather a secondary deposition. 

lib date is radiocarbon calibrated with range of 1 s.d., n = 10 (Senior and Weiss 
1992:16). Other dates are similarly based on radiocarbon data (see Weiss et al. 
1993:998), but are quoted from Weiss (1994:127). 
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Over 80% of the analyzed assemblage is composed of Fine wares; only 

approximately 6.5% are Medium wares, and 13.5% Coarse ware ceramics. This is an 

apparent disjunction — most people would assume that there would be many more coarse-

wares represented in the analyzed assemblage because of their ubiquity during excavation 

and site survey. Also it is often assumed that, in ancient contexts, utility vessels are more 

numerous than ''good china." Though I believe that ratios of diagnostic sherds do roughly 

represent numbers of individual vessels, they are undoubtedly skewed because large 

vessels (generally Coarse wares) do not usually "contain" more diagnostic sherds in 

relation to their greater overall size unless they are decorated. Small vessels, generally 

fine-wares, produce a higher diagnostic-to-body sherd ratio than coarse-wares do, despite 

the wider diameters of coarse-ware rims (see Figure 5.1). As seen in Table B.2.e.ii and 

B.2.f, the ratios of fine-wares. Medium wares and Coarse wares are relatively stable 

across all three periods examined in Op. 5. See Table B.2.e.i for the absolute sherd 

counts of Fine, Medium, and Coarse wares. 

5.4.b.ii Quantification of Ceramic Wares 

Table A.2.b describes the 74 ceramic wares defined for the Op. 5 ceramic 

assemblage. The Fine Ware assemblage is dominated by wares 102, 103, 105 and 119: 

buff to pale green ceramics with no visible temper (nvt) comprise 25% of the ceramics 

analyzed (Table B.3.a.iii.b). The Medium Ware assemblage is more diverse (Table 

B.3.a.ii.b). Wares 131, 135, 136, 139, 140, 141, 144, and 157 each account for more than 

5% of the Medium Ware assemblage ( 79%, N=96). Again, greenish buff or green-
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Figure 5.1: Diagnostic sherds vs. body sherds produced from different sized 
vessels of varied shapes. Note that there are more body sherds produced 
from the larger vessels in relation to the diagnostic sherds. The effect is 
heightened in the Leilan assemblage because small vessels rarely 
fragmented into as many pieces as are shown here; many small vessels 
fractured such that either a rim or a base portion were attached to the 
sherds produced. The relative paucity of Coarse ware sherds in the 
assemblage is further increased because many Coarse ware bases are 
rounded or not obviously "diagnostic." 
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yellow wares of varying tempers dominate the assemblage, but black burnished wares are 

also frequent (N=32, 26% of Medium Wares). Although the Coarse Wares likewise 

contain numerous buff, green-buff, or greenish-yellow wares (see Table B.3.a.i.b), wares 

173 and 181, brick-orange wares with dark central cores, dominate the Coarse ware 

assemblage (46%, N=111). This distinct shift in color of Coarse wares suggests that both 

different raw materials and different technologies were used in their production when 

compared to the Fine and Medium Wares. Though these differences may have been 

effected to enhance vessel performance characteristics, I suggest that it is also evidence 

that the Coarse wares were produced by a different group of potters than those who were 

working on the potter's wheel producing the Op. 5 Fine Wares. See Table group B.3.a 

for full quantification of these wares. 

5.4.b.iii Chronological Change of Quantified Ware Data 

The Coarse and Medium Wares from Op. 5 are relatively sparse (total N = 240 

and 237, respectively). Their restricted representation does not permit a meaningfiil, 

detailed analysis of their quantified change through time; however, a few tendencies will 

be noted here. These can not be considered diagnostic trends until they are substantiated 

by fiirther work. 

The brick-orange Coarse wares, wares 173 and 181, are evidenced in all three 

periods, but become much more common during Leilan Ila and lib than they were in Illd 

(note percentages in Table B.3.a.i.b). Green-buff ware with both grit and straw inclusions 

also becomes much more common in period lib; it was virtually unknown in the previous 
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periods. Orange ware with many white inclusions (ware 176) similarly becomes known 

in period Ila and lib; it is nonexistent in Illd. Though these trends look significant when 

their percentages are compared in Table B.3.a.i.b, note that the overall quantities are very 

low. In addition, it is perhaps expected that more "types" would be found in Ila and lib 

because these strata yielded almost twice the quantity of Coarse Ware sherds than period 

Illd did. Moreover, the Ila and lib strata comprise a more functionally-diverse group of 

contexts than the Illd deposits; such diversity would be expected to generate more types. 

Whether or not ware types were proliferating during the later periods can only be 

discussed after a larger Illd sample is retrieved and analyzed. 

In contrast, ware 170, straw-tempered buff ware, "drops out" by period lib. 

Because this is in opposition to the expected trends''', it probably marks a real change in 

ceramic production. Not only are there zero instances of ware 170 in period lib when 

there are twice as many sherds as in period Illd, but one could also expect "noise" from 

curated sherds and spiral stratigraphy to cause some occurrences of such a ware in the 

later period. This does not occur. 

Discussion of chronological changes of Medium wares are even more difficult 

because only 31 were present in secure period Illd strata, 40 in Ila and 51 in lib deposits. 

There are only 7 wares represented in the early deposits, 11 in lla materials, and 15 

different wares in the lib analyzed pro v. 1 strata (Table B.3.a.ii.b). Most of the apparent 

"Expected trends" refer to the higher volume of excavated materials dating to lib as 
well as the greater diversity of flmctional contexts encountered in the lib excavations. 



272 

chronological trends can therefore be considered sampling phenomena until more 

materials from Illd and Ila are excavated and analyzed. The exception to this is an 

interesting contrast between the Illd and lib burnished black wares. The early deposits, 

Illd strata, are predominantly tempered with grit (ware 144) whereas grit "drops out" 

entirely by lib and the similar wares are straw tempered (ware 136). No other clear trends 

can be noted for the Op. 5 Medium wares. 

The sample of Op. 5 Fine wares is much more robust than either Medium or 

Coarse ware (1827 total prov 1 sherds analyzed). Numbers of wares represented are 

fairly balanced across the three periods (14 wares are present in both lla and lib. and only 

12 in llld); however, the proportions of sherds from the various periods is now reversed 

from the Coarse and Medium ware trends: the majorit>' of Fine wares are from llld 

contexts (55%, N=996), and only 20% (N=362) are from Ila and 26% (N=469) are from 

lib strata. Three chronological patterns probably related to material procurement are 

present and three others, at least, that are probably related to technological developments 

and/or activities are also observed in the relative frequencies of Fine wares across the 

three temporal levels. 

The occurrence of ware 118, orange Fine ware containing grit and plentiful white 

calcium carbonate inclusions, mirrors that noted in the Coarse ware analyses: this ware is 

very sparse in Illd contexts and becomes more frequently encountered in Ila and lib 

deposits. This may indicate shifting reliance in period II on a different clay source than 

had previously been exploited. Another dramatic partem seen in the Fine ware 
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assemblage is the preponderance of ware 103, brown-bufF ware, in period Illd deposits. 

At 17% of total Fine ware provl sherds, this ware is the second-most abimdant single 

Fine ware type in the Lower Town; the majority of this is found in Illd strata (14%, 

N=262). ware 102, green-buff ware, is the most abundant ware type, but its occurrence 

fluctuates only mildly through time. As noted below, a more in-depth analysis of ware 

102 would probably demonstrate that it became better fired over time. 

Another change in material procurement is noted via buff ware containing red 

firagments (ware 126). It is very sparse in Illd deposits, but is fairly common in Ila and 

lib; I suggest that this is related to a change in clay sources as the red fragments do not 

appear to be added "temper" but rather small bits of irregularly-shaped hematite. I 

believe that these were present in the clay deposits. 

A technological shift is evidenced by the patterning of "Clinky ware" (after 

Schwartz 1988a, ware 119). Ware 119 is unknown in period Illd, but becomes more and 

more common throughout periods Ila and lib''. "Clinky" ware is better sintered (that is, 

harder and less porous) than its likely predecessors, green-buff or yellow-green wares 

(wares 102 or 105, respectively). Sintering is related to original maximum firing 

temperature and duration of time held at peak temperature; "clinky ware" was fired at 

higher temperatures, and possibly for a longer time than the less-sintered green buff 

This trend is quite evident when results from all analyzed materials are examined 
rather than only prov 1 materials (see Table B.3.a.iii.a). No ware 119 materials are 
recovered in period Illd strata, 43 were from Ila and 296 (10% of total sherds) were 
recovered from lib contexts. 
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wares. This higher firing temperature was also evident in the analysis of ware 102, green-

buff ware, and ware 105, yellow-green ware; sherds found in period lib contexts were 

generally harder than those found in Hid strata, although the grouping of characteristics 

into wares conceals this variability. This change may have been related to changes in 

fuels, or iciln designs, or both, between period Illd and lib. This will be discussed in 

further detail in Chapter 8. 

Ware 98, which is green-buff with brown or reddish "fire-clouds," also suggests 

some technological changes between period Illd and lib. This ware is characterized by a 

green vessel body, but occurs with a regular, brownish "rim" near the upper half of the 

vessel. This discoloration is evenly distributed aroimd the vessel's circumference and 

appears to be related to the stacking of the vessels inside kilns. The discoloration line, or 

rim, is the portion exposed when another vessel was stacked on top of its base (assuming 

that the vessels were stacked upside down). There is no evidence of this ware in llld 

strata, but it occurs in both periods Ila and lib (Table B.3.a.iii.b). 

The third technologically-based change is related to the relative frequencies of 

smudged Fine wares. Ware 106, brovm-orange smudged ware, is fairly prevalent in Illd 

contexts, but becomes sparse in lib strata. When this ware is grouped together with ware 

122, black burnished ware, the trend still is robust (see Table B.3,a.iii.b). The time-

consuming smudging and burnishing activities used in creating these wares were 

apparently less frequently used in the later period. Use of the technique could have died 

out, and the lib specimens could be accounted for as curated vessels/sherds. 
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Another apparent technological shift is seen in the relative frequencies of wasters; 

high percentages of wasters (wares 120 and 121) occur in period Illd deposits and then 

become very scarce in later strata. Rather than a technological shift, however, this is due 

to sampling bias. The Period Illd assemblage is dominated by a special-use feature, the 

kibi dump (see Appendix C.2). A large number of over-fired vessels were found, 

apparently in situ, in this feature; this accounts for the high relative frequency of wasters 

in Illd contexts. I do not believe that there is a higher, general, average of wasters from 

Illd deposits than from Ila or lib ones; this trend should be dismissed. 

Consult Table B.3.a.iii.b for further information regarding the relative frequencies 

and percentages of Op. 5 Fine wares. 

5.4.0 Quantification of Ceramic Rim Shapes 

A total of 71 different rim shapes were coded in this analysis. This profiision of 

rim shapes was not grouped into a tighter classification because 1 wished to present and 

preserve the assemblage's variability. Because change in rim form is not a significant 

factor in this dissertation, unlike the quantification and characterization of ceramic wares, 

the possibly-extraneous variability was preserved such that other researchers could 

examine it in future studies.'® 

5.4.c.i Chronological Variation of Vessel Rim Forms 

Of the total 3787 diagnostic sherds from all proveniences analyzed, fully 72.48% 

^ For instance, rim form changes may yield data significant to marking chronological 
changes. Also, rim forms associated with specific vessel functions could also be 
considered in future studies. 
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are rim sherds (N=2745). Although 71 total rim types were identified in this analysis, 

only 25 different forms were present in period Illd deposits. A total of 38 and 68 rim 

shapes were present in Ila and lib strata, respectively (Table B.3.b.i). When analysis was 

restricted to prov 1 deposits, only 58 different rim shapes were found. The same general 

pattern, identified in the general assemblage held for the prov 1 materials: the number of 

types increases through time. Period Illd shows 23 distinct rim forms, 32 different forms 

occur in period Ila, and period lib prov 1 deposits yielded 47 different forms. The greater 

number of types represented in period lib persists even though the prov 1 sherds are 

greatly restricted (N=468). See Table 5.1, below, for a comparison between all rim 

sherds analyzed and prov 1 rim sherds. 

Table 5.1: Comparison of Rim Shape Type Frequencies Across Periods 

Proveniences lUd Ila lib Total 

All Proveniences, rims analyzed 754 539 1452 2748 

All Proveniences, Number of Rim Types 25 38 68 71 

Rim-type-to-Sherd Ratio .0332 .0705 .0468 .0258 

Prov 1 Only, rims analyzed 741 396 468 1605 

Prov 1 Only, Number of Rim Types 23 32 47 58 

Rim-type-to-Sherd Ratio .0310 .0808 .1004 .0361 

The chronological variability represented in rim form is partly, but not completely, 

due to sample size: period Illd strata contained 754 rims, Ila contained 539 and lib, 1452 

(note summary in Table 5.1). When normalized as the number of rim types divided by 

total analyzed sherds, it is clear that the proliferation of rim types is closely related to the 
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number of sherds analyzed from any given period (see Table 5.1, above). 

As can be seen in Table B.3.b.iv only 10 rim shapes account for a significant 

portion (89.6%, N=1438) of the prov 1 rim sherds. The remaining 10.4% of the sherds 

are distributed between 48 different rim shapes. The most significant rims by frequency, 

therefore, are rim forms 1, 2,4, 6, 19,20,21, 26,27, and 30; these are also predominately 

Fine ware rims as will be discussed below in section 5.5. 

When examining rim form frequency by period, however, a greater number of 

rims appear significant. Table B.3.b.v presents these data as column percents which then 

somewhat normalize the sample size differences between the periods. Period Illd is 

characterized by only 6 rim types; 93.92% (N=696)of all prov I Illd rims are from these 

six categories: rim 1,4, 19, 20, 21 or 26. Period Ila is characterized by 13 different 

forms; 92.17% (N=365)of all prov 1 Ila rims are from these thirteen categories: rims 1,2, 

3, 4, 19, 20, 26,27, 28, 30, 32, 54, and 74. Period lib is likewise characterized by 13 

different rim forms, many of which, but not all, also typify period lla; 87.83% (N=411) of 

all prov 1 lib rims are from these thirteen categories: 1, 2, 4, 6, 19, 20, 26, 27, 28, 30, 53, 

65, and 70. Refer to Table 5.2, below, for summary. 

As can be noted in Tables B.3.b.iv and B.3.b.v, rim shape frequencies do fluctuate 

with time. Rim 2 is scarce in period Illd, but becomes common in period II a and b. 

Though rim 2 has the most robust patterning as a period II marker, rims 4, 6, 26, 27, 28, 

30, 53,65, and 70 also characterize period II to a lesser degree. Conversely, rims 19, 20, 
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and 21 are most strongly associated with period Illd. Rim 21 specifically appears to 

identify period Illd; it is not encountered at all in period Ila or b. Rim 21 may be an 

artifact of the kiln accident rather than the intentional vessel rim form: perhaps a simple 

rim, or rims like 19, melted and "drooped" when the kiln discussed in Appendix C.2 

overheated. Rims 19 and 20 are most frequent in period Illd, but examples are also 

known from the later periods as well. 

Table 5.2: Rims Characteristic of Stratigraphic Periods, Prov 1 Only 
Relative Frequencies and Column Percentages Listed 

Rim Code nid na nb All Periods 

0 (not rim) 334 105 144 583 

1 
1J5% 

10 
5.81% 

23 
6.41% 

30 
3.93% 

63 

2 
0.54%"' 

4 
19.70% 

78 
21J7% 

100 
1134% 

182 

3 
0.40% 

3 
1.26% 

5 
0.43% 

2 
0.62% 

10 

4 2.29% 
17 

11.11% 
44 

5.98% 
28 

5.55% 
89 

6 
0 

1.01% 
4 

4.06% 
19 

1.43% 
23 

19 45.21% 
335 

12.88% 
51 

1432% 
67 

28.22% 
453 

20 23.62% 
175 

19.70% 
78 

1731% 
81 

20.81% 
334 

Italicized figures indicate frequencies or percentages of rims not characteristic of that 
particular period. 

—Table Continued on Next Page 
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Table 5.2: Rims Characteristic of Stratigraphic Periods, Prov 1 Only 
Relative Frequencies and Column Percentages Listed 

Rim Code md UA nb All Periods 

21 19.70% 9.10% 21 146 0 0 146 

26 1.75% 6J1% 4.70% 3.74% 26 13 25 22 60 

27 0.94% 732% 6.20% 4.05% 27 
7 29 29 65 

28 
— 2.27% 1.28% 0.93% 

28 
0 9 6 15 

30 0.27% 1.77% 2.99% 1.43% 30 
2 7 14 23 

32 0.54% 1.01% 0.21% 0.56% 32 
4 4 I 9 

53 1.07% 0.31% 53 
0 0 5 5 

54 1.77% 0.64% 0.62% 
54 

0 7 3 10 

65 
— — 1.07% 0.31% 

65 
0 0 5 5 

70 
— 1.07% 0.31% 70 

0 0 5 5 

74 
— 1.26% — 0.31% 74 
0 5 0 5 

Other Rims 
3.37% 

25 
6.82% 

27 

10.89 
% 
51 

6.42% 
103 

Total Rim Sherds 741 396 468 1605 

Total Sherds 1075 501 612 2188 
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5.4.c.ii Rim Diameter Measurements 

Mean rim diameters of varioiis rim types have been compared across periods in 

Tables B.3.b.vi, B.3.b.vii, and BJ.b.viii. The Coefficient of Variation (henceforth c.v.), 

calculated from the standard deviation divided by the mean, is an easy way to normalize 

data of differing scales for useful comparisons. Though limited in its applications, the 

c.v. here identifies mean rim diameters that are relatively consistent versus those that are 

likely to be bi-modal or otherwise skewed in their distributions. I have chosen a 

threshold value for the c.v. of 0.20; mean rim diameters exhibiting a c.v. smaller than 

0.20 are considered to be similar. That is, it is likely that the rim form is matched to a 

standard size of vessel, and thus may represent a single vessel type. C.v.s that are greater 

than 0.20 suggest that the diameter data for that rim form should be closely examined for 

bi-modality, skevmess, or other variations. Such examination is beyond the scope of this 

study, but should be done when fiiture researchers attempt to match rim forms to specific 

vessel shapes. As can be noted in Table B.3.b.vi, many of the "good" c.v. values are 

derived from the relatively sparse rim forms. This is because larger sample sizes more 

frequently contain outliers that contribute more variation to the means. Noteworthy rim 

diameter data correspond to rim form 1 during period Ila, rim 6 during period lib, and rim 

27 during period lib. Only Fine ware rim diameter measures were mentioned here 

because Medium and Coarse ware rim frequencies were very low (see Tables B.S.b.vii 

and B.S.b.viii). 
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5.4.d Quantification of Ceramic Base Forms 

Base form data can be examined in Tables B.3.c.i-v. A total of 872 base sherds 

were analyzed from all proveniences, but only 452 bases were derived from secure prov 1 

contexts. Nine different base forms were evidenced in the total assemblage (see Table 

B.3.c.ii), but only seven different forms were found in prov 1 materials. Of the prov 1 

examples, only 5 types were numerous enough to consider statistically in this study (see 

Table B.3.c.iv, also Table 5.3 below). 

5.4.d.i Chronological Variability of Ceramic Bases 

Table 5.3 summarizes the base form data by period. Highlighted table cells 

indicate base forms that are characteristic or indicative of specific periods. In the 

assemblage as a whole, and over all periods, pointed vessel bases occur the most 

frequently (46.68%), followed by flat bases (19.25%), mini-flat bases (14.16%), round 

bases (10.62%) and pedestal bases (8.41%). Clear patterns emerge, however, when the 

data are divided by stratigraphic periods (Table 5.3). Pointed bases are by far the most 

commonly occurring base form in Period Illd (almost 77% of all Illd bases are pointed). 

Round bases are almost unknown from period Illd contexts (0.81% of Illd bases). Three 

base forms are typical of period Ila: mini-flat bases (31% of all Ila bases), flat bases (24% 

of ail Ila bases), and round bases (23%). Pointed bases are found in Ila deposits, but their 

relative frequency is much lower than in Illd contexts; as an alert, this may also be caused 

by the flmctional variability of Op. 5 contexts between periods Illd and Ila. Period lib is 

typified by flat (39%) and round (22%) bases. 
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Table 53 Common Base Forms by Leilan Stratigraphic Period, 
Prov 1 Base Sherds Only, Column Percentages 

Base Form md Ha nb TOTAL 

2 
flat base 8.10% 19.25% 

3 
pointed base 7.77% 12.17% 46.68% 

4 
round base 0.81% m 

10.62% 

5 
pedestal, short and solid 6.88% 11.11% 9.56% 8.41% 

7 
mini-flat 

7.29% n 15.65% 14.16% 

Other 
0.00% 2.22% 1.74% 0.88% 

Total 100.00% 99.98% 99.99% 100.00% 

5.4.d.ii Variability of Base Diameters 

Base diameter data are presented in Table B.S.c.v and are assessed with c.v. 

measurements as were the rim diameter data. These data are not subject to much 

statistical description because the most frequently occurring base forms, pointed bases, do 

not have diameters. Round bases, also numerous in the Op. 5 assemblage, also lack 

"diameters." 

Flat Fine ware bases appear to increase in size between period Ila and lib; the 

sample mean diameter increases from 5 cm in both Illd and Ila to slightly over 6 cm in 

period lib. Flat Medium and Flat Coarse ware bases are highly variable in diameter 

within each period; the sample sizes are also somewhat restricted, thus vessel size classes 
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will be difficult to establish until a larger sample is attained. Period Ila flat Coarse ware 

bases are the least variable of those studied (c.v. = 0.39); this may either represent an 

actual size class within the assemblage or may be related to the restricted area and context 

of the Ila materials. I do not believe that the c.v. was artificially lowered by over-

representation of individual vessels during analyses (that is, more than one piece of a 

vessel base included in the sample). 

Pedestal base diameters are fairly constant through time; x for Illd is 5.88 cm, 

whereas Ila is 4.40 cm and lib is 5.8 cm. The period Ila pedestal base diameters appear to 

be significantly smaller, although this may be caused by a bimodal distribution. This 

could be explored in fiorther analyses, especially of a larger sample. Period Illd and lib x 

is remarkably constant, especially considering a significant change during Ila. Thus, I 

suspect that the Ila lower sample mean diameter is not a robust statistical phenomenon, 

but would shift closer to the Illd and lib values if a larger sample were analyzed. 

5.4.e Quantification of Ceramic Surface Treatments 

Surface treatments fall into two categories: decorative motifs (Figure A.3) and 

appliques (Figure A.4). A total of 32 different decorative motifs and 22 different 

appliques were coded in this analysis. Approximately 58% (N=206) of the decorated 

sherds were firom Illd strata; when this is broken down by "incising/excising" vs. other 

decoration, period Illd is even more notable. In considering only incised/excised sherds, 

fully 73.82% (N=172) are from period Illd; only 11.59% (N=27) and 14.59% (N=34) are 

from periods Ila and lib respectively (see Tables B.3.d.i and B.3.d.ii). As such, incised 
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surface decoration is strongly associated with period Illd. The most common design 

motifs are motifs 1, 2, 6, 19 and 21 (Figure A.3). Incidence of burnishing increases 

somewhat over time, and is most common ui period lib; interior and exterior burnish 

(code 70) was not encountered in period Illd at all, but appears in period Ila and is a bit 

more common in lib. 

Applique motifs 33, 36, 38 and 48 (Figure A.4) are the most frequently occurring 

forms in the total analyzed assemblage (see Table B.3.e.i); motifs 38 and 48 appear to be 

period lib markers, although this tendency is not robust when analysis is restricted to prov 

1 sherds (Table B.3.e.ii). Because so few prov 1 applique forms are present (N = 40), it is 

difficult to make any kind of statements regarding which forms are temporal markers. 

5.5 Creation of Ceramic Types: Towards an Op. 5 Typology 

Combinations and descriptions of artifact attribute states that change through time 

are a basic working tool of archaeologists worldwide. Though often fraught with 

controversy and theoretical debates, the creation of types is a necessary, and usually 

fruitful, enterprise in archaeology. In general, types need not correspond to emic 

categories but rather serve as temporal indicators for use in conjunction with stratigraphy 

(Read 1974:221). 

In the ensuing discussion, type refers to a relatively homogeneous group in which 

attribute states cluster. Three different categories of types derived from the firagmented 

ceramic assemblage are discussed in this section; rim/ware types, base/ware types, and 

decorative motiCware types. Whole vessel types are also discussed in section 5.6, below. 
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but these have not been derived solely from the fragmented assemblage; their descriptions 

owe heavy debt to illustrations of whole vessels or their profiles curated in the Syrian 

National Museum, Deir ez-Zor®*. Though a valuable resource, they are discussed 

separately below because their quantification is subject to different, and frequently more 

problematic, factors than the sherd typology. 

5.5.a Rim-ware Types 

A total of 38 rim-ware types, as well as 9 "other rim" type categories, were 

derived from the cross-tabulated data in Table group B.4.a. Of the 1605 prov 1 rim 

sherds analyzed, 72.52% (N=l 164) fall into one of the 38 types. The remaining 27.48% 

(N=441) of rims fall into the more general categories, such as "other green buff Fine ware 

rim form" (see Table B.5.a.i). Mediimi ware rims, in particular, were too sparsely 

distributed across the three stratigraphic periods to create any sub-classifications; thus, 

they are listed only as "Medium ware Rims" in Table B.5.a.i. 

The 38 Rim-ware types are described below in Table 5.4; "RT' denotes "rim 

type." The numbers immediately following the code numbers are the rim form code 

followed by the ware code which pertain to the type (rim form/ware code). 

A worthy goal, but one ultimately outside the realm of this study, is the incorporation 
of the firagmented assemblage into the whole vessel typology. In such a typology we may 
escape etic constraints and discover something more resembling an emic pottery 
classification. 
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Table 5.4: Op. 5 Rim Ware Type Descriptions (see Figure A.5) 

RTl 1/102 Open simple rim, in Fine green-buff ware, normally no 
visible temper or inclusions, occasional lime pops, rare 

dark inclusions, very rarely also contains straw or grit (grit 
occurs more in Illd materials). 

RT2 1/126 Open simple rim in Fine buff, green-buff or brown-buff 
ware; small red fragments visible, no other visible temper, 

can be fire-clouded with green-buff colorations. 

RT3 2/98 Open pinched rim in Fine, green-buff ware with brown 
buff fireclouds, normally no visible temper or inclusions, 

can also have lime pops; sometimes has straw or grit 
temper. 

F
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RT4 2/102 Open pinched rim in Fine green-buff ware, normally no 
visible temper or inclusions, occasional lime pops, rare 
dark inclusions , rarely also contains straw or grit (grit 

occurs more in llld materials). 

RT5 2/105 Open pinched rim in Fine yellow-green or green, no visible 
temper or inclusions, occasional lime pops , rarely also 

contains straw or grit. 

RT6 2/119 Open pinched rim in Fine "Clinky ware" (after Schwartz 
1988a), almost always green-buff or yellow green, 

occasional lime pops, rare "red fragments". Also can be 
green, green-yellow or gray-green stone-ware-like 

materials which are very hard and well-fired. These 
"stoneware" materials almost appear waster-like, but do 

not show bloating or warping. This category also contains 
some "Roman Wash" sherds (n = 2). 

RT7 2/126 Open pinched rim in Fine buff, green-buff or brown-buff; 
small red fragments visible, no other visible temper, can be 

fire-clouded with green-buff colorations. 

RT8 6/98 Open, everted flaring rim in Fine, no visible temper or 
inclusions, green-buff with brown buff fireclouds, can also 

have lime pops ;green and brown buff, "firecloud ware"; 
no visible temper or inclusions, straw or grit temper. 

— Table Continued Next Page 
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Table 5.4: Op. 5 Rim Ware Type Descriptions (see Figure A.5) 

RT9 19/98 Closed, Slightly inverted simple rim in Fine, no visible 
temper or inclusions, green-buff with brown buff 

fireclouds, can also have lime pops ;green and brown buff, 
"firecloud ware"; no visible temper or inclusions, straw or 

grit temper. 

RTIO 19/101 Closed, Slightly inverted simple rim in Fine buff colored, 
no visible temper or inclusions , rarely also contains straw 

or grit. 

RTll 19/102 Closed, Slightly inverted simple rim in Fine green-buff, no 
visible temper or inclusions, occasional lime pops, rare 
dark inclusions , rarely also contains straw or grit (grit 

occurs more in Illd materials). 

RT12 19/103 Closed, Slightly inverted simple rim in Fine brown-buff, no 
visible temper or inclusions, occasional lime pops , rarely 

also contains straw or grit. 
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RT13 19/104 Closed, Slightly inverted simple rim in Fine Gray or gray-
buff, no visible temper or inclusions, rarely also contains 
straw or grit (grit appear more in Ila and lib materials), 
rarely also contains colored grit and white lime pops. 

RT14 19/105 Closed, Slightly inverted simple rim in Fine yellow-green 
or green, no visible temper or inclusions, occasional lime 

pops , rarely also contains straw or grit. 

RT15 19/106 Closed, Slightly inverted simple rim in Fine brown-orange, 
usually black on surfaces, may be intentionally smudged, 

no visible temper or inclusions. 

RT16 19/120 Closed, Slightly inverted simple rim in Fine green waster, 
occasional lime pops. 

RT17 19/121 Closed, Slightly inverted simple rim in Fine green waster 
with rust or steel gray colored stains, occasional lime pops. 

RT18 19/126 Closed, Slightly inverted simple rim in Fine buff, green-
buff or brown-buff; small red fragments visible, no other 

visible temper, can be fire-clouded with green-buff 
colorations. 

— Table Continued Next Page 
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Tab e5.4: Op. 5 Rim Ware Type Descriptions (see Figure A.5) 

RT19 20/102 Closed, slightly inverted exterior-beaded rim in Fine green-
buff, no visible temper or inclusions, occasional lime pops, 
rare dark inclusions , rarely also contains straw or grit (grit 

occurs more in Illd materials). 

RT20 20/103 Closed, slightly inverted exterior-beaded rim in Fine 
brown-bufif, normally no visible temper or inclusions, 

occasional lime pops , rarely also contains straw or grit. 

RT21 20/104 Closed, slightly inverted exterior-beaded rim in Fine Gray 
or gray-buff, no visible temper or inclusions, rarely also 

contains straw or grit (grit appear more in Ila and lib 
materials), rarely also contains colored grit and white lime 

pops. 

RT22 20/105 Closed, slightly inverted exterior-beaded rim in Fine 
yellow-green or green, no visible temper or inclusions, 
occasional lime pops , rarely also contains straw or grit. 

QQ 
k« 08 

RT23 20/120 Closed, slightly inverted exterior-beaded rim in Fine green 
waster, occasional lime pops. 

B RT24 20/121 Closed, slightly inverted exterior-beaded rim in Fine green 
waster with rust or steel gray colored stains, occasional 

lime pops. 

RT25 20/126 Closed, slightly inverted exterior-beaded rim in Fine buff, 
green-buff or brown-buff; small red fi-agments visible, no 
other visible temper, can be fire-clouded with green-buff 

colorations. 

RT26 21/120 Closed interior beaded rim in Fine green waster, 
occasional lime pops. 

RT27 21/121 Closed interior beaded rim in Fine green waster with rust 
or steel gray colored stains, occasional lime pops. 

RT28 27/102 Closed everted beaded rim in Fine green-buff, no visible 
temper or inclusions, occasional lime pops, rare dark 

inclusions, rarely also contains straw or grit (grit occurs 
more in Illd materials). 

— Table Continued Next Page 
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Table 5.4: Op. 5 Rim Ware Type Descriptions (see Figure A.5) 

t01 
U 

RT29 27/126 Closed everted beaded rim in Fine buff, green-buff or 
brown-bufif; small red fragments visible, no other visible 
temper, can be fire-clouded with green-buff colorations. 

at B 
b 

RT30 30/102 Closed, cocked rim in Fine green-buff, no visible temper 
or inclusions, occasional lime pops, rare dark inclusions , 
rarely also contains straw or grit (grit occurs more in Illd 

materials). 

RT31 4/170 Open flat rim in Coarse buff-colored, straw temper, often 
have lime pops. 

RT32 4/173 Open flat rim in Coarse orange brick often with a dark 
core, straw temper, often have lime pops; also occasionally 

crushed sherd temper. 

RT33 4/180 Open flat rim in Coarse brown buff with grit temper. 

i f i  u u cs 

RT34 4/189 Open flat rim in Coarse orange brick often with a dark 
core, grit and straw temper, or orange-brown buff with 

dark core. 
> 
u 
U 9 o 

RT35 4/205 Open flat rim in Coarse orange-buff with straw, can also 
have lime pops. 

U 
RT36 26/189 Closed, everted simple rim in Coarse orange brick often 

with a dark core, grit and straw temper, or orange-brown 
buff with dark core. 

RT37 26/196 Closed, everted simple rim in Coarse brown-buff and 
basaltic temper. 

RT38 28/173 Closed collared, slightly everted rim in Coarse orange brick 
often with a dark core, straw temper, often have lime pops; 

also occasionally crushed sherd temper. 

5.5.b Base-Ware Types 

A total of 24 base-ware types were derived from the cross-tabulated data in Table 

group B.4.b. Of these 24 types, 8 are "other" categories; however, because these are more 

specific than those discussed above for the general rim categories, they are considered 
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types here. Of the 452 prov 1 base sherds analyzed, 100% fall into one of the 24 types; 

the 8 less-specific types account for 26.7% of the assemblage (N=121) and the specific 

types account for 73.2% (N=331). The relative frequencies of base-type cross-tabulations 

are presented in Table B.S.b.i. Medium ware and Coarse ware bases were divided into 

only "flat base" and "other bases" because of their sparse distribution across the three 

stratigraphic periods; in addition, because the vessels are larger, it was rare that a fiill base 

form could be observed in the fragmented assemblage. 

The 24 Base-ware types are described below in Table 5.5; "BT' denotes "base 

type." The numbers immediately following the base form description are the ware codes 

which pertain to the type. 

Table 5.5: Op. 5 Base-Ware Types 

BTl Flat 105 Flat base, in Fine yellow-green or green, no visible temper or 
inclusions, occasional lime pops , rarely also contains straw or 
grit. 

BT2 Flat 119 Flat base, in Fine "Clinky ware" (after Schwartz 1988a), almost 
always green-buff or yellow green, occasional lime pops, rare 
"red fragments." Also can be green, green-yellow or gray-green 
stone-ware-like materials which are veiy hard and well-fired. 
These "stoneware" materials almost appear waster-like, but do 
not show bloating or warping. 

BT3 Flat, other Fine 
Ware 

Flat base. Fine ware other than 105 or 119. 

BT4 Pointed 102 Pointed base, in Fine green-buff ware, normally no visible 
temper or inclusions, occasional lime pops, rare dark inclusions, 
very rarely also contains straw or grit (grit occurs more in Illd 
materials). 

— Table Continued Next Page 
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Table 5.5: Op. 5 Base-Ware Types 

BT5 Pointed 103 Pointed base, in Fine brown-buff, normally no visible temper or 
inclusions, occasional lime pops , rarely also contains straw or 
grit. 

BT6 Pointed 105 Pointed base, in Fine yellow-green or green, no visible temper 
or inclusions, occasional lime pops , rarely also contains straw 
or grit. 

BT7 Pointed 120 Pointed base, in Fine green waster, occasional lime pops. 

BT8 Pointed 121 Pointed base, in Fine green waster with rust or steel gray 
colored stains, occasional lime pops. 

BT9 Pointed, other Fine 
Ware 

Pointed base. Fine ware other than 121, 120, 105, 103 or 102. 

BTIO Round 98 Round base, in Fine, green-buff ware with brown buff fire-
clouds, normally no visible temper or inclusions, can also have 
lime pops; sometimes has straw or grit temper. 

BTll Round 102 Round base, in Fine green-buff ware, normally no visible 
temper or inclusions, occasional lime pops, rare dark inclusions, 
very rarely also contains straw or grit (grit occurs more in Illd 
materials). 

BT12 Round 105 Round base in Fine yellow-green or green, no visible temper or 
inclusions, occasional lime pops, rarely also contains straw or 
grit. 

BT13 Round 120 Round base, in Fine green waster, occasional lime pops. 

BT14 Round, other Fine 
Ware 

Round base. Fine ware other than 120, 105, 102, or 98. 

BT15 Pedestal Fine 
Ware 

Pedestal base, any Fine ware. 

BT16 Mini-flat 105 Mini-flat base, in Fine yellow-green or green, no visible temper 
or inclusions, occasional lime pops , rarely also contains straw 
or grit. 

— Table Continued Next Page 
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Table 5.5: Op. 5 Base-Ware Types 

BT17 Mini-flat 119 Mini-flat base, in Fine "Clinky ware" (after Schwartz 1988a), 
almost always green-buff or yellow green, occasional lime pops, 
rare "red fragments". Also can be green, green-yellow or gray-
green stone-ware-like materials which are very hard and well-
fired. These "stoneware" materials almost appear waster-like, 
but do not show bloating or warping. 

BT18 Mini-flat, Other 
Fine Ware 

Mini-flat base. Fine ware other than 105 or 119. 

BTI9 Other Base, Fine 
Ware 

Other base forms, other Fine ware category. 

BT20 Flat Medium Ware Flat base. Medium ware. 

BT21 Other Medium 
Ware Base 

Other base form. Medium ware. 

BT22 Flat 173 Flat base, in Coarse orange brick often with a dark core, straw 
temper, often have lime pops; also occasionally crushed sherd 
temper. 

BT23 Flat, other Coarse 
Ware 

Flat base. Coarse ware not 173. 

BT24 Other Coarse Ware 
Base 

Other base form. Coarse ware. 

Base-Ware type relative frequencies are listed in Table B.S.b.i; the percentages of total 

sherds, as well as percentages of the types by period, are listed in Tables B.S.b.ii and iii. 

5.5.C Decoration Types 

A total of 21 decoration-ware types were derived from the cross-tabulated data in 

Table group B.4.c. Of these 21 types, 6 are "other" or general Medium or Coarse ware 

categories; however, because these are more specific than those discussed above for the 

general rim categories, they are considered types here. Of the 290 prov 1 decorated 

sherds analyzed, 100% fall into one of the 21 types; the 6 less-specific types account for 



293 

46.2% of the assemblage (N=106) and the specific types account for only 63.5% 

(N=l 84). This suggests that more specific types could be devised from a larger sample 

because this system does not adequately account for the variability evident in the 

assemblage. The relative frequencies of decoration-type cross-tabulations are presented 

in Table B.S.c.i. Medium ware and Coarse ware sherds were divided into only 

"burnished" or "incised" categories because of their sparse distribution across the three 

stratigraphic periods. The 21 Decoration-ware types are described below in Table 5.6; 

"DT" denotes "Decoration type." The numbers listed are the decoration motif code 

immediately followed by the ware codes which pertain to the type. 

Table 5.6: Op. 5 Decoration Types 

DTI 1/103 
Slashed incised motif in Fine brown-buff, normally no 

visible temper or inclusions, occasional lime pops , 
rarely also contains straw or grit. 

DT2 1/105 
Slashed incised motif in Fine yellow-green or green, no 

visible temper or inclusions, occasional lime pops , 
rarely also contains straw or grit. 

DT3 1/121 
Slashed incised motif in Fine green waster with rust or 

steel gray colored stains, occasional lime pops. 

DT4 6/102 

Incised panels ("excised") in Fine green-buff ware, 
normally no visible temper or inclusions, occasional 

lime pops, rare dark inclusions, very rarely also 
contains straw or grit (grit occurs more in Illd 

materials). 

DT5 6/103 
Incised pjmels ("excised") in Fine brown-buff, 

normally no visible temper or inclusions, occasional 
lime pops , rarely also contains straw or grit. 

DT6 6/121 
Incised panels ("excised") in Fine green waster with 

rust or steel gray colored stains, occasional lime pops. 

— Table Continued Next Page 
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Table 5.6: Op. 5 Decoration Types 

DT7 19/105 
Hachure zig-zags and hachure lines incised in Fine 

yellow-green or green, no visible temper or inclusions, 
occasional lime pops, rarely also contains straw or grit. 

DT8 19/120 
Hachure zig-zags and hachure lines incised in Fine 

green waster, occasional lime pops. 

DT9 19/121 
Hachure zig-zags and hachure lines incised in Fine 
green waster with rust or steel gray colored stains, 

occasional lime pops. 

DTIO Other Incised Fine Ware Other incised motifs on Fine ware. 

DTl l  30/104 
Burnished exterior surface in gray or gray-buff ware, 

normally no visible temper or inclusions, but rarely can 
contain straw, colored grit and white lime pops. 

DTI 2 30/106 
Burnished exterior surface in brown-orange ware, 

usually black-smudged on surfaces, and usually with no 
visible temper or inclusions. 

DTI 3 30/122 

Burnished exterior surface in black or gray-black ware, 
usually with straw temper, but sometimes with no 

visible Inclusions; lime flecks, and basalt are infrequent 
inclusions also. Occasionally shows brownish-orange 

paste as well, indicating that it is black through 
reduction. 

DT14 Other Burnished Fine Ware Burnished exterior surface in other Fine ware. 

DTI 5 Painted Fine Ware Painted motifs on Fine ware. 

DTI 6 30/136 
Burnished exterior surface in black or black-gray straw-

tempered ware. 

DTI 7 30/144 
Burnished exterior surface in black or black-gray grit-

tempered ware. 

DTI 8 Incised Medium Ware Incised surface in Medium ware. 

DTI 9 Burnished Medium Wares Burnished exterior surface in Medium ware. 

DT20 Incised Coarse Ware Incised surface in Coarse ware. 

DT2I Burnished Coarse Ware Burnished exterior surface in Coarse ware. 

The relative frequencies of these types can be examined by period in Table B.S.c.i; the 
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percentages of the types across periods and the total sample are presented in Tables 

B.S.c.ii and B.S.c.iii. As noted in Tables B.S.d.i, B.S.d.ii, and B.S.d.iii, no typology of 

Applique motifs has been constructed because of their scarcity in the assemblage. 

5.6 Assessment of Whole Vessel Shapes 

Whole vessel shapes were assessed from two categories of data: whole vessels 

found during excavation which were only analyzed from their renderings (N = 135) and 

whole vessel profiles discovered during analyses of sherds (N = 41). An initial caveat is 

that both these categories are biased in favor of small vessels; because body sherds were 

generally not retained for analyses, few whole profiles of large vessels could be pieced 

together. Small vessels have a better chance of being "found" from just conjoining base 

and rim sherds. Utility vessels of any size, as well as large vessels of any ware, were 

scarce even in the whole vessel assemblage recovered from the Lower Town South. In 

part this reflects the choice of goods placed in burials, but it may also reflect something of 

the abandonment strategies of the Lower Town residents. Had the area been abandoned 

because of a catastrophic event, one would expect entire household assemblages to have 

been left in situ (consider Pompeii, or Ceren [El Salvador; Sheets 1992]). On the other 

hand, a more deliberate abandonment sequence may leave an archaeological record where 

useful and valuable (including large) possessions are conserved and moved rather than 

left in situ (cf Graham 1994). Because the Lower Town South lacks large 

whole/reconstructable utility vessels which are otherwise represented in the firagmented 

assemblage, it seems likely that some degree of planning was exercised during its final 
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abandonment. 

Both these categories, whole vessels and reconstructed profiles, are important 

sources of information from which to interpret the fragmented assemblage. These 

categories, however, are not equivalent in analytical terms: vessels assessed solely from 

their illustrations yield ware and technical data only inasmuch as the illustrator had 

commented on it. In several I had excavated the vessels myself; some technical details 

were then added based on these initial observations in the field. In many instances 

illustrators described vessel paste using Munsell values; nonetheless, I believe that the 

ware data derived from the illustrators are distinct enough from those used in the sherd 

analyses that the data categories must be kept separate rather than lumped together. Other 

factors relating to provenience are discussed further below. 

5.6.a Distinctions Between the Whole Vessel Data Sets 

5.6.a.i The Deir ez-Zor (DeZ) Whole Vessel Assemblage 

A total of 135 whole vessels and/or vessel profiles were analyzed from Op. 5. 

All whole vessels are curated in the Syrian National Museum in Deir ez-Zor (henceforth 

DeZ); in accordance with Syrian antiquities policies, they have never lefl the country. 

The DeZ vessels were coded from their illustrations in a separate file of "whole vessels". 

The illustrator's comments on vessel color, texture, and temper (thus, "ware") were used, 

and visual criteria were applied to code rim and base forms as well as measurements. A 

relatively detailed (as opposed to that coded from the sherds) form and function 

classification was derived from assessment of these vessels. This is listed in Table A.6.b 
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and vessel form types are described in greater detail below. This classification was then 

applied to the sherd assemblage, but with the cautions that: 

1. Many fragmented rims and bases could potentially be assigned to more than 

one vessel form, and vice versa. Also, 

2. More vessel types undoubtedly exist than have been thus far discovered. 

DeZ whole vessel data have not been included in the fragmented assemblage (sherd) data 

analysis, primarily because they were not examined by the author. Ceramic paste color 

and texture were coded based on the illustrators' comments, although these data are 

sometimes missing; moreover, many of the illustrated vessels are from prov designations 

2, 3 4, or 5 rather than prov 1. Thus, I believe that these data are not directly comparable 

to the fragmented sherd data. DeZ data are described and discussed separately in Tables 

A.6.a and A.6.b and Tables B.2.h.a, B.2.h.b, Table groups B.3.f and B.3.g; they are also 

discussed further below (section 5.6.b). 

5.6.a.ii Whole Profiles from the Fragmented Sherd Assemblage 

Many sherds with whole vessel profiles (N = 41), on the other hand, have been 

included in the fragmented assemblage (sherd) data base. These materials were examined 

as a subset of the fragmented assemblage, rather than only from illustrations like the DeZ 

vessels. Specific summaries of the whole vessel profiles are described and listed in Table 

A.6.a and Table B.2.g, B.3.g.i and B.3.g.ii. They are also discussed in conjvmction with 

DeZ materials, below. The following section describes the basic types of whole and 

fragmented ceramic artifacts found in Op. 5. 
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5.6.b Leilan Op. 5 Vessel Form Types: Definitions of General Categories 

The Leilan Op. 5 ceraniic assemblage is primarily composed of fragmented 

vessels, but clear notions of the vessel forms, especially of the Fine ware forms, is 

possible through examination of the whole and reconstructed-profile finds. The forms 

encountered are grouped into open, closed and other forms. More specifically, open 

forms are vessels with little or no restriction at the vessel mouth; that is, their maximum 

rim constriction is not much less than their maximum body diameter and is usually 

greater. Colloquially, these are described as bowls, cups and pots. "Bowls" are wider 

than they are tall. "Cups" may be slightly taller than they are wide, but their greatest 

overall dimensions are rarely larger than 15 cm. "Beaker" is a variant between cups and 

bowls; these can often be taller than they are wide. All cups, beakers and most bowls are 

found only in Fine ware pastes. Bowls can occasionally also be seen in Medium and, 

rarely, in Coarse wares. "Pots," on the other hand, are more typically Medium or Coarse 

wares. Pots are defined as vessels whose height equals or slightly exceeds the vessel's 

orifice diameter; generally the vessel neck is not so restricted as to prohibit easy access to 

the vessel contents. These forms could thus be used easily in cooking and other food 

preparation. 

Closed forms are colloquially known as jars and bottles. These have restricted 

openings; apertures are much smaller than the largest diameter of the vessel. As such, 

these forms are usefiil for storing liquids where evaporation and contamination can be 

controlled or reduced via the restricted vessel orifice. Jar forms could also be useful for 
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storage of dry materials, particularly grains; the narrow orifice would allow for easier 

closure, better securing the contents against rodents and insects. Jars are differentiated 

from bottles based on orifice diameter, and on vessel neck length; bottles have a 

narrower, more restricted orifice than jars and bottles always have necks. Additionally, 

bottles are always taller than they are wide at their greatest diameter. Bottles tend to be 

made from Fine or Medium wares, whereas jars are generally made from Medium or 

Coarse ware pastes. Being Fine wares, bottles are thus usually shorter, and of smaller 

capacity, than jars. Bottles tend to have few visible temper inclusions whereas jars are 

usually heavily tempered. Temper inclusions may be related to postulated vessel 

fimction, such as basalt and crushed rock tempers used in cooking vessels, but such 

interpretations are beyond the scope of the present study. 

In the next section, I describe the vessel forms recovered in Op. 5. Almost all of 

the forms discussed have been derived from vessel illustrations. For each type. I present 

basic descriptive information on paste, forming technology, lip and base types, average 

estimated volumetric capacity, and surface treatment/decoration. Vessel height, rim and 

base diameters, and vessel wall thickness are also characterized. In addition, the 

chronological placement of the type is noted as well. Some type variants are also listed 

where applicable. These details are presented with the forewarning that there are 

undoubtedly more vessel forms in the assemblage than those described herein. Types are 

discussed in groups of Fine ware open vessels. Fine ware closed vessels, other forms. 

Coarse ware open vessels and Coarse ware closed vessels. Relatively few Medium ware 
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forms have yet been characterized; those that have been are presented with the Coarse 

wares. 

5.6.C Vessel Form Descriptions^ 

5.6.c.i Fineware Types: Open Forms 

001 Flat Based Cup/pot (N= 5) 

This wheel-thrown, open form has an orifice diameter of less than 10 cm, a flat 

(usually string-cut) base, and straight, or only slightly everted, un-carinated vessel walls. 

The ratio of orifice to base diameter is usually close to 1:1. Though often trimmed, the 

base thickness is usually greater than that of the vessel walls. These vessels are rarely 

taller than 8 cm, and usually have a height-to-diameter ratio which is close to 1:1. They 

most commonly occur in a green-buff or greenish-yellow paste with no visible temper 

inclusions; lime pops are common. They have no surface decorations, and most have 

simple or slightly pinched rims of 5-7 cm diameter. Base diameters are usually about 4 

cm, and mean vessel capacity (N=5) is 83 cc. Flat based cups are characteristic of Leilan 

period II, and become especially frequent in period lib. 

002 Round-based Cup CN= 22) 

This type is similar in dimensions to cup 001 described above, but frequently 

taller in relation to its orifice diameter. Vessel walls are straight, and the rim diameter is 

'^ote that not all vessel type designations are consecutively numbered; intermediary 
numbers were saved for the addition of new forms during subsequent analyses. The total 
vessels examined (from illustrations only) are listed after each sub-heading as "(N= )." 
Vessel descriptions, particularly those relating to production techniques, have been 
informed by examination of the fragmented assemblage as well as whole vessel 
examination. 
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close to that of the vessel diameter at the base of the interior walls; mean rim diameter is 

7.8 cm (N=18). These cups usvially show spiral trimming marks on their exterior bases 

and throwing rills on their interior bases; bases are usually quite thick in relation to wall 

thickness at the vessel rim. "S-cracks" are common in base interiors. Most have simple 

or slightly pinched rims. This type most frequently occurs in green-buff or greenish-

yellow paste. These cups are uncarinated, and are most characteristic of Leilan period II, 

becoming especially common during period lib. Mean vessel capacity is 185 cc (N=18). 

003 Cup with Mini-flat Base (N= 2) 

This cup is somewhat larger than the cups described above (mean rim diameter = 

11 cm; mean capacity = 484 cc), and the base appears to have been cut off from the 

potter's wheel and left almost untrimmed. The base is frequently irregularly shaped (i.e., 

not round). As such, it appears to be transitional between rounded and flat-based cups. 

These appear almost exclusively in green-buff or greenish-yellow pastes, and rarely have 

temper inclusions. Usually found in exterior beaded rim types, this form is never 

decorated; it only appears wdth plain exterior walls. Relatively rare, it appears in period 

lib. 

004 Carinated Cup with Mini-flat Base (N= 13) 

These cups frequently exhibit orifice diameters that are greater than their heights 

(mean diameter = 7 cm, N=12), usually occur in green-buff to yellowish-green pastes 

with no visible temper, but with frequent lime pops, and have exterior beaded rim forms. 

Vessel walls are carinated, and the base tapers to a small (under 3 cm diameter) "mini-
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flat" base. Both the carination "line" (point of inflection) and mini-flat base, as well as 

the beaded rim are evidence of careful post-throwing trimming. Vessel wall thickness 

may also indicate trimming; walls tend to be 3mm thick and rims are often more delicate. 

Rarely are the bases as irregular as in form type 003, described above. Vessel walls 

sometimes, especially in period Illd, exhibit incised decorations on the straight walls 

between the vessel lip and the carination. Mean vessel capacity is 100 cc (N=12). This 

form is present in period Illd but becomes much more common during period Ila. 

Examples are known from period lib as well, but these may be relics from the previous 

period rather than forms typical of that time. 

005 Pedestaled Cup/beaker (N= 5) 

This form is a wheel-thrown beaker, usually much like form type 010 below, with 

a separate base pedestal added after throwing. The base also appears to have been thrown 

on the wheel, but the join is often rough, suggesting that it was hand-smoothed without 

rotation; diameter of the pedestal base is 5-6 cm. Most frequently found in green paste 

with plentifiil lime pops, it also occurs in highly-sintered near-wasters (also green). Rim 

types are usually plain simple lips and are 9-10 cm in diameter. Mean vessel capacity 

(N=5) is 365 cc. Trim marks are often evident on the exterior of the beaker walls. 

Vessels frequently fracture at the base, displaying the join between beaker and base; the 

base is not usually solid, but was constructed as an elevated loop into which the pointed 

or mini-flat beaker was inserted and joined. These forms are characteristic of period Illd 

and Ila. 
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006 Pedestaled Mini-cup ("Egg Cup") (N= 3) 

Unlike form type 005 described above, these vessels appear to have been thrown 

in a single piece on the potter's wheel. They usually show un-concealed string-cut marks 

on their bases (diameter = 4 cm), and sometimes "S-cracks" are found on the interior 

bases. They have simple rims (diameter 5 cm) and no surface decorations have been 

noted for this form. They only appear in green or greenish-yellow pastes with no visible 

temper; occasionally they are very well sintered, and sometimes exhibit warped, melted 

lips. Relatively short (under 10 cm in height), and of very small capacities (usually under 

50 cc, N=2), these were probably a form of tea or special beverage cup. They are nick

named "eggcup" because of their formal similarity to modem breakfast eggcups, but this 

is certainly not suggested as their third millennium function. These are present in period 

lib. 

007 Open, Flat-bottomed Bowl, Straight Sides, Simple Rim (N= 7) 

This is a simple, sometimes almost hemispherical and sometimes shallow, bowl 

whose wall profile is gently curved, ranging from slightly convex with no recurve at the 

rim (common form) to clearly incim/ed (rare form). Vessel orifice is clearly larger than 

the base diameter. Vessel lips are generally plain simple rims, and occasionally slightly 

pinched; rim diameters are between 13 and 16 cm. Mean vessel capacity is 

approximately 600 cc (N=7). These bowls are not carinated; there is no evident 

discontinuity in vessel profile. Vessel bases are flat and are generally 5-7 cm in diameter. 

Frequently vessel bases show signs of string-cut marks, but these are also sometimes 
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smoothed over. Bowl 007 is usually not elaborately trimmed. These bowls are usually 

made from porous buff, green-buff and sometimes greenish/yellow-green pastes; lime 

pops are common, but few other inclusions are noted. Vessel walls can be 5 mm or 

greater in thickness, and these are rarely highly sintered. They are never decorated, and 

appear to be correlated with Leilan period lib. 

008 Flat Bottomed Beaker, ^Sila bowl"(N= 8) 

This vessel form has received more analysis and description than any other found 

in Op. 5 (Senior and Weiss 1992; Blackman et al. 1993; Stein and Blackman 1994). 

They are characterized as open, everted, simple-rimmed, straight-sided, flat-based bowls; 

the orifice is always greater than the base diameter. All are obviously wheel-made, the 

bases frequently show either string-cut marks or spiral trimming marks, and the vessel 

walls usually exhibit throwing rills suggesting that they were pulled up quickly while the 

potter's wheel was swiftly rotating. "S-cracks" are sometimes present in the interior of 

the bases, and vessels often have a rather thick base (sometimes I cm or more). Despite 

the thick bases, these vessels are nearly all extensively trimmed; thus, they must have had 

very thick walls when first pulled off the potter's wheel. Vessel wall thickness tapers to 

the rim, where lip thickness can be as little as 2-3 nrni. These vessels are always well-

sintered, if not over-fired and preserved as SKWs (stacked kihi wasters, see description 

below, section 5.6.b.i). Vessels are green or dark green, sometimes with a steely-gray 

core; they are also very hard and have a low porosity. Many contain lime pops. These 

vessels were likely "pulled off the hump," as discussed by Blackman, Stein and Vandiver 
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(1993). Additionally, a very thick-based specimen (discussed below in section 5.6.b.iii) 

resembles "the hump." Senior and Weiss (1992) found specific size classes where 

capacities were bimodally distributed between ca. 300 cc and ca. 1000 cc. Tjqjical rim 

diameters were found to be 16 cm, and base diameters were ca. 8 cm. Vessel height is 

approximately 10-12 cm. The 1000 cc capacity vessels (1 liter) are believed to 

correspond to the \-sila Akkadian measure; as such, it is postulated that these vessels 

were Akkadian ration bowls, possibly produced in state-sponsored or attached production 

contexts. Senior and Weiss (1992:19) list several epigraphic references to standardized 

vessel production, especially of \-sila capacity wares, found in ancient texts from Early 

Dynastic through Old Babylonian times. Bowl type 008 is found exclusively in Leilan 

period lib contexts. 

009 Carinated Bowl, Flat Base, Flaring Rim Profile (N= 2) 

This bowl type is also wheel made but is generally "better made" than type 008 

described above. They appear more rarely than type 008, but in similar capacities and 

measurements as the sila bowls (type 008); many more are of the smaller variant (ca. 300 

cc capacity). Vessels are open, everted bowls with flat, string-cut bases, distinctly 

carinated vessel walls and rims which gently flare (evert) from the point of 

inflection/carination to the rim. They are roughly 13 cm in diameter. Vessel rims are 

usually characterized as flaring simple (type 006), but could also be confused with open 

simple rims or open pinched rims if only a small portion of the vessel rim were preserved 

(the flaring curvature may not be distinguished in small pieces). Vessel walls usually 
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show signs of trimming on their exterior, and throwing rills are sometimes present in the 

bases, below the carination point. Bases usually show string-cut marks. 

Vessel walls above the carination have usually been smoothed to conceal any 

throwing marks, but trimming traces can sometimes still be seen. Vessel wall thickness 

is somewhat more uniform than that of the sila bowls (type 008); vessel walls tend to be 

thin, roughly 3 mm, above the carination, and somewhat thicker below and through the 

base (up to 8 mm). Vessels are usually foimd in porous buff or green-buff pastes with 

little visible temper, but occasional lime pops. Though sometimes occurring in "dinky 

ware", these bowls are never found in the stoneware-like paste characteristic of the sila 

vessels. No surface decoration other than carination is ever present, and bowl type 009 

appears most frequently in period lib contexts. 

010 Pointed-based Cup/beaker (N= 17) 

Several complete pointed-based beakers/cups were found stacked in Op. 5 

apparently in situ in a kiln firing chamber (see discussion 5.6.a). These vessels are wheel-

made, thin-walled (usually 2-3 mm at lip), and trimmed. Vessel rim types are usually 

simple, sometimes slightly pinched, and also often clearly incurved (rim type 19). These 

vessels almost never have exterior beaded rims in Op. 5, but the rims can also show an 

interior bead; this is probably not an intentionally-produced rim form, but rather a by

product of over-firing and subsequent slumping/melting. 

Average rim diameter is 10 cm (N=16) and mean vessel capacity is 356 cc. 

Pointed-based beakers occur as highly friable green and green/gray/rust-colored kiln 
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wasters, as well as in porous green-buff or brown-bufF pastes. All wares, whether wasters 

or non-wasted, have little visible temper and all exhibit frequent lime pops. None of 

these beakers are found in the well-sintered, green stoneware-like paste of vessel form 

008 {sila bowls). 

Though definitely wheel-thrown as evidenced by xeroradiography (see discussion 

in Chapter 7), the procedure through which these vessels were made is not entirely clear. 

A few specimens (N=2) exhibit "navels" typical of conical vessels which have been 

produced "upside down" on the potter's wheel - that is, from a ring which was pulled up 

and closed (Bram van As, personal communication 1995). The vessel rims, however, are 

very smooth and do not exhibit the roughness that would be characteristic of this process. 

The other conical bases examined either do not show such a "navel" or are ambiguous; it 

is also possible to produce this form "off the hump," assisted by either a specialized tool 

or finished to a point by trimming. The forming-technology procedure used to form this 

vessel type is detailed in Chapter 7. 

As noted above, this form occurs in both green-buff and brown-buff pastes. The 

shape of the base varies with the paste color: green-buff bases, though still pointed, are 

somewhat rounder and a bit more globular than the brown-buff bases which taper to their 

point along a steeper angle. This may suggest that different individual potters were 

creating these forms and sharing the same kiln for firing (as found in situ in unit 77E01); 

it may also reflect different tools used by the potters, and possibly also different forming 

methods. 
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These forms are characteristic of period Illd, but variants are occasionally found 

later in Ila and lib (possibly as curated wares). Though often occurring with incised 

surface decorations in other areas of Tell Leilan (notably the Acropolis excavations), this 

form is generally plain as found in Op. 5. This may also be a bias of the specialized kiln-

dump assemblage from which most Op. 5 examples were drawn. 

011 Round Based Bowl (Greater than 10 Cm in Diameter) (N= 2) 

These bowls are usually fairly shallow, as opposed to hemispherical, buff or 

green-buff Fine wares. Their capacities are generally greater than 500 cc, although only a 

small sample was measured in this study (N=2). Because of their greater size, they are 

more frequently broken and less frequently reconstructed than smaller forms; also, 

because of the round base, as opposed to a flat one, reconstruction is more difficult 

because of the ambiguity of whether or not a full profile is present. Rim diameters are by 

definition greater than 10 cm; because of the base form, no base diameter is calculated. 

These vessels are generally porous and somewhat thick-walled. Rim forms can be 

simple, pinched, slightly cocked or twisted. More data are required to revise this form 

description from its current "catchall" status. 

012 Delicate Bowl (12-20 Cm Diameter), Often with Beaded Rim (N= 2) 

This open vessel form with thin, gently incurving walls appears rare, but this may 

be a fimction of its recognizability within the fragmented assemblage. Because of its 

delicacy, few examples are reconstructed; the one illustrated was preserved in a burial. 

The vessels occur in porous buff, pale green-buff or pale brown-buff pastes with little 
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visible temper and occasional lime pops. They are wheel thrown and heavily trimmed; 

often the base is trinamed to a neat flat shape (4 cm diameter), and the lower vessel walls 

are trimmed so heavily that they almost appear gently carinated. The delicate beaded rim 

form appears to be formed via post-throwing trimming as well. Vessel capacity is 

variable, but averages to 1025 cc (N=2). Such vessels appear to be correlated with 

periods Illd and Ila, but the recognized sample is so small that this is not yet definite. 

013 Flaring-rim Bowl, Round Base, Slight Carination (N= 8) 

This bowl type is also wheel made but is generally "better made" than type 008 

described above; it is also the more common variant of bowl 009, above. Vessels are 

open, everted bowls with (usually) rounded bases, distinctly carinated vessel walls and 

rims which gently flare (evert) from the point of inflection/carination to the rim. They are 

roughly 15 cm in diameter (N=8), and the mean vessel capacity is 698 cc (N=8). Vessel 

rims are usually characterized as flaring simple (type 006), but could also be confused 

with open simple rims or open pinched rims if only a small portion of the vessel rim is 

preserved (the flaring curvature may not be distinguished in small pieces). Vessel bases 

usually show signs of trimming on their exterior, and throwing rills are sometimes present 

in the base interiors below the carination point. Occasionally bowl 013 is found with 

mini-flat bases (diameter = 3+cm), but these seem more accidental than intentional 

because the majority display rounded bases. 

Vessel walls above the carination have usually been smoothed to conceal any 

throwing marks, but trimming traces can still sometimes be seen. Vessel wall thickness 
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is somewhat more uniform than that of the sila bowls (type 008); vessel walls tend to be 

thin, roughly 3 nmi, above the carination, and somewhat thicker below and through the 

base (up to 8 mm). Vessels are usually found in porous buff or green-buff pastes with 

little visible temper, but occasional lime pops. Though sometimes occurring in "dinky 

ware", these bowls are never found in the stoneware-like paste characteristic of the sila 

vessels. No surface decoration other than carination is ever present, and bowl type 013 

appears most frequently in period lib contexts, but is known from Ila as well. 

014 Pedestaled Pot, Hollow Base (N= 1) 

Rarely occurring, small, wheel-thrown globular jar/pot situated on a "pushed-up," 

hollow, pedestal base (diameter = 10 cm, N=l). Vessel 014 has a closed, everted, slightly 

beaded rim of approximately 11 cm diameter; the base rim is also slightly beaded. The 

vessel stands 15 cm high altogether, with the base height comprising 5 cm and the actual 

container being an additional 10 cm tall. Vessel capacity is 870 cc CN=1). Throwing rills 

are evident on vessel interior, but exterior appears smoothed. Vessel walls are thick: 

approximately 6 mm at vessel lip and 15 mm at the base juncture; this suggests that the 

vessel was left untrimmed, although nothing regarding this was noted by the illustrator. 

The gray-black paste is not fired evenly throughout, suggesting quick firing; vessel 

exterior is dark gray/black whereas the core is a light brownish gray. The vessel is 

tempered with straw and grit materials. The single known specimen is derived from a 

sherd-packed surface (prov 2) dating to period lib; other examples have not been noted in 

the Op. 5 sherd analysis, but perhaps the vessel base sherds were mistaken for rim sherds 
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during analysis. Sherds from the upper portion of the vessel would be indistinguishable 

from other globular jar sherds. The paste color is unusual, and, barring any post-

depositional burning which may have caused discoloration, the "foreign" paste suggests 

that it may have been a trade-ware, produced in another locality. 

5.6.c.ii Fineware Types: Closed Forms 

030 Small, Round-Based, Necked Jar (Height < 15 Cm) (N= 6) 

Vessel type 030 is a small and short wheel-thrown round-based necked jar that 

resembles a vase because the vessel neck is gently outflaring. Lip shape is varied, but is 

frequently a slightly beveled simple rim; lips are also occasionally beaded. Rim 

diameters measure 6.2 cm on average 0^=5) and mean vessel capacity is 390 cc. These 

"vases" usually occur in buff, green-buff or pale brown-buff pastes with no visible 

temper. Vessel walls are generally thicker at the base than at rim, but they are usually 

well-trimmed on the base so that the wall thickness is fairly constant. The orifice is 

constricted, and measures approximately 3 cm in diameter at its greatest constriction. 

This gives the vessel a bottle-like appearance, but the neck usually flares out wider than 

this constriction at the vessel lip. These vessels appear in both Ila and lib contexts, and 

seem especially associated with burials, but this may be a bias noticed only because of the 

superior preservation of burial goods when compared to the "normal" fragmented ceramic 

assemblage. 

031 Small, Globular Spouted Pot (N= 5) 

Vessel 031 is a wheel-made, round-based small globular pot with a slightly 
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restricted orifice, everted, often beaded rims and a spout located on the upper half of the 

vessel. Vessel spouts extend no higher than the vessel's overall height; spout rims are 

usually slightly beaded (exterior), which may affect the pouring capacity of the pots, or 

help control dripping. Spouts are straight and stand at a slightly acute angle to the vessel 

wall above where they are attached; as such, they are distinct from Uruk period "drooping 

spouts." Spout diameter is usually less than 2 cm, and mean rim diameter is 5 cm (N=5). 

Mean vessel capacity is 259 cc (N=5). Vessel height rarely exceeds 12 cm. 

Throwing rills are usually visible and deep on vessel interiors, but exteriors are 

smoothed. Spouts appear to have also been wheel-thrown and subsequently joined to the 

pots. These vessels usually occur in a porous buff or pale green-buff untempered paste. 

Lime pops are occasionally evident. These pots never occur in the stoneware-like paste 

typical of type 008 {sila bowls), but, since they are also characteristic of period lib, it is 

perhaps surprising that vessels obviously designed for liquids were made of such porous 

materials. 

032 Squat Globular Pot/Jar (N= 2) 

These round-based, small, somewhat closed globular pots with everted, often 

beaded rims are very similar to vessel type 031 (above) except that they lack the spouts. 

They occur in virtually the same pastes as vessel 031, and these pots show similar, deep 

throwing rills on the vessel interiors, but are characteristically smoothed on the exterior. 

Vessel orifices may be somewhat larger than vessels 031; mean rim diameter is 6 cm 

(N=2). Mean vessel capacity is measured at 312 cc (N=2). These vessels also date to 
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period lib. 

033 Mini-spouted Pot (N= 1) 

This is a rare variant of vessel 031, and the single example dates to period Ila. 

Rim diameter is fairly wide, 7 cm, but vessel height is much squatter and shorter than 

type 031: height is only 7.5 cm and capacity is 182 cc. Base of vessel is round, but 

appears to be verging on a gently pointed base. Slight carination is also present in vessel 

wall below where the spout is attached. Spout is also "miniaturized" - its diameter is less 

than 1.5 cm. Both the spout and vessel body are wheel-formed, but the distinct throwing 

rills noticeable in vessel types 03i not apparent on the interior of this pot. 

036 Lugged Pot (N= 1) 

This open, round-based form with an everted simple rim is distinct in that it has 

three, evenly-spaced crescent lug appliques on its exterior. Vessel rim diameter is 12 cm 

and capacity is 984 cc. It was manufactured from a light reddish-brown/orange paste 

tempered with straw and grit. Base wall thickness is nearly 1 cm, but this thins to nearly 

6 mm near the rim. Vessel appears to have been wheel-produced, but appliques were 

definitely hand-formed and attached. This was found inside a small ash-filled oven, 

associated with two other vessels, in a Ila context. 

037 Pot, No Lugs (N= 2) 

Pot 037 is a wheel-thrown open, roimd-based globular vessel with a somewhat 

delicate, everted beaded rim. Vessel orifice diameter is similar to the maximum vessel 

diameter (thus, it is termed a "pot"). Throwing rills are evident on the interior base, but 
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exterior is well-smoothed. These vessels, appearing in period Ila in Op. 5, but probably 

also in earlier contexts as known only from fragmented assemblage, appear in a variety of 

sizes. The examples illustrated show both a miniature version (height 8 cm, rim diameter 

7 cm and capacity 293 cc) and a larger form (height 11 cm, rim diameter 12 cm, and 

capacity 930 cc). The larger form is similar in shape to vessel 036 (above) but without 

the lugs. Vessel 037 appears in a porous, pale greenish-buff paste with straw and grit 

temper inclusions (according to the illustrator). In the illustrated vessels it is restricted to 

period Ila, but it is believed to also have gray and buff variants in Illd. 

5.6.c.iii Other Fineware Forms 

050 Mini-jar or Pot (Ht = 10 Cm or Less) (N= 20) 

This is a mixed category of wheel-thrown vessels grouped together because they 

are all very small (10 cm or less in height). Most are closed, vase- or bottle-like vessels, 

but occasional other forms, such as an um-like pot or straight-sided cup are also included. 

Mean vessel capacity is 161 cc (N=18), but this is somewhat misleading because there are 

at least 2 clear variants: mini-iconoclasts and mini-bottles/pots. Miniature bottles and 

pots are characterized as closed vessels with (usually) rounded bases, everted often 

beaded rims and (often) constricted necks; their capacities are between 100 and 200 cc. 

Vessel bodies can be somewhat globular, especially when the neck is severely restricted. 

Mini-bottles and pots are usually made of buff, green-buff or brown-buff paste with little 

visible temper. These vessels are frequently found in association with burials. 

"Miniature iconoclasts," on the other hand, have vessel capacities less than 100 
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cc and are of a variety of forms. Often these are very rough, and, if wheel-thrown, may 

be the work of begiimers or children. Some may also be pinch-pots; it is unfortunately 

difBcult to discern their manufacturing technology from the illustrations. These vessels 

are usually shorter than 6 cm, and have thick vessel walls (for their size): up to 8 mm in 

many cases. These vessels tend to be made from brown or brown-orange clays. 

052 Mini-vase/bottle (N= 1) 

This variety should probably be lumped together with type 051, variant "mini-

bottle" described above. Rim forms associated with "vases" are everted and open above 

their constriction point. Only one is known from the DeZ illustrations; thus, this form 

should be lumped together with the mini-bottles described above. See Tables B.S.fa, 

B.3.f c.i, B.S.f.c.ii, and B.3.f d for descriptive measurements of this vessel. 

5.6.d Summary of Whole Vessel Descriptions Found in Op. 5 

A total of 135 whole vessels from Op. 5 have been examined from their 

renderings and described above. These specimens are all curated in the Syrian National 

Museum in Deir ez-Zor. Only the illustrators' comments on vessel color, texture, and 

temper were available to determine the appropriate "ware" designations. I used visual 

criteria to code rim and base forms; diameter measurements were taken directly from the 

illustrations and checked against those listed by the illustrators. 

Most vessels described were small Fine wares (N = 129 , 96%). Interestingly, this 

representation of Fine wares roughly corresponds to the fragmented assemblage analysis, 

in which 84% of the diagnostic sherds were from Fine wares (see Table B.2.e). This 
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pattern suggests that the predominance of Fine ware vessels in the DeZ assemblage is not 

necessarily an over-representation: these vessels seem to have been more numerous than 

larger Coarse wares during the mid-third Millennium. As discussed previously, 

preservation and reconstruction issues, especially relating to vessels chosen as grave 

goods, probably account for the higher percentage of Fine wares represented in the DeZ 

materials than the fiagmented assemblage. Of the Fine wares, 18% (N=23) were closed 

forms and 82% (N=106) were open forms. Many vessels (13% of the total, N= 17) were 

from burial contexts. 

The relatively detailed form and fimction classification derived from these vessels 

could be applied to the sherd assemblage; however, full implementation of such a 

classification is beyond the scope of the current study. Rim and base sherds will be ''fit" 

into the vessel form classification only in order to gauge the character and quantity of 

specific cups and bowls present in the Op. 5 assemblage; these specific forms are central 

to the technological comparisons made in the rest of this study. Correspondences 

between vessel forms and rim/base shape frequencies must be informed by two caveats: 

1) some vessel types may correspond to more than one rim or base shape, and vice versa; 

2) many more vessel types were probably used than have thus far been discovered and 

described. As such, the DeZ vessels provide a useful and important working assemblage, 

but the importance of further excavation to establish a full typology cannot be 

A total of 26 individuals were noted in burials by excavators; 12 of these were buried 
with pottery. One unusually rich burial contained six small cups and pots, as well as a 
burial um. 



underestimated. 

Having described the morphological variability of the Leilan Fine wares, I turn to 

discussions and reconstructions of how the vessels were made. Reconstruction of the 

technological sequence used to create the Leilan Fine wares will be the subject of the 

remainder of this work (Chapters 6, 7, 8, and 9). The next chapter reviews the most 

elemental aspect of pottery production: clay. Results of the INAA work, as well as re-

firing tests and thin-section assessments of sherd textures are discussed in Chapter 6. 
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CHAPTER 6: 
DISCUSSION OF RAW MATERIALS: CLAYS AND THEIR PREPARATION 

Surely the potter can do what he likes with the clay. Is he not free to make 
out of the same lump two vessels, one to be treasured, the other for 
common use? Romans 9:21 

My subject being a mixture of earth and pure water...l find the public 
preoccupation with unearthly problems a little unrealistic; but it warns me 
not to try to make mud glamorous. "In Defense of Mud, " Deevey (1970) 

Clay is the essential constituent of pottery. Ceramic ecologists, as well as 

archaeologists investigating questions of ceramic trade and exchange, increasingly apply 

characterization techniques developed in physics, chemistry, the geological and materials 

sciences to analyses of clay and the constituents of pottery. Though rarely with the aim of 

making mud glamorous, they have made mud scientific. With such analyses, researchers 

attempt to quantify ceramic compositions and structures such that provenance, 

variability of resources, and sometimes technological performance characteristics of 

artifacts can be assessed. Other "scientific" techniques are applied to examine 

microstructures of ancient fired ceramics so that manufacturing details and aesthetic 

characteristics can be qualitatively and quantitatively examined. 

Clay mineralogy avails itself to myriad "high-tech" and "lower-tech" analyses. 

Blinded and dazzled by the results attainable through such scientific work, archaeologists 

rarely acknowledge the plasticity and adaptability of the medium (but see Gosselain 1998; 

"" The terms "provenance" and "provenience" are confusing in English because of the 
varied British vs. American usage. Here, "provenance" is used to describe where 
something came from and "provenience" denotes the location where an item is or was 
found. 



319 

van der Leeuw 1993). Work of the ceramic ecologists (discussed in Chap. 1) generally 

assumes that potters work(ed) amidst serious constraints rooted in the raw materials 

available to them; there is little acknowledgment that potters can do what thev like with 

the clay, as could the biblical potters cited in this chapter's opening quotation. The goal 

of this chapter is to describe the clay used in fine ware cup and bowl production at Tell 

Leilan during periods Illd, Ila and lib and to highlight changes in clay use between the 

periods when the chaine operatoire approach is applied. 

Before I continue, note that the term "clay" has different meanings depending on 

the context in which it is used. The term is applied to a range of materials varying in both 

origin and composition. Broadly defined, it is a "fine-grained, earthy material that 

develops plasticity when mixed with water" (Shepard 1954:6). The term clay is also used 

by soil scientists and geologists as a particle-size designation; it is the smallest fraction of 

sediment, comprised of particles smaller than 0.0039 mm or 8.0 phi [(j)] (Herz and 

Garrison 1998:41; Waters 1992:21)'°'. Except when referring explicitly to particle sizes 

in Tables F.l.a and F.l.b, I use "clay" in the broader sense (material from which pottery is 

made) throughout my discussions. 

I assess clays in this study for two general reasons. First, because I am ordering 

this analysis of ceramic technology according to chaine operatoire, clay acquisition and 

preparation is the first step in production. Initially I had hoped to pinpoint clay sources. 

The logarithmic phi scale (<|)) is commonly used to describe particle size by Soil 
Scientists studying sediments. Note also that in Britain fjm (micrometers) are used; 
fiulher notes regarding particle size are in Appendix F. 
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but this has not proved (geologically) feasible in the flood plain situation in which Leilan 

is located (see section 6.1). Clay processing (levigation) is examined through both 

observation of particle texture and chemistry (INAA). 

Second, the variability of clays used to manufacture the assemblage is assessed 

through "low-tech" clay oxidation analysis (refiring) and "high-tech" compositional 

work. An assemblage made from very few clays might suggest a greater degree of 

specialization in production than one made from a large variety of clays; it may also 

suggest a limited number of potters and/or workshops. Such inferences follow the 

standardization hypothesis {e.g., Blackman et al. 1993; Mills 1995; Rice 1981, 1991) in 

which specialist producers are believed to make assemblages that are relatively 

homogeneous and "standardized", and non-specialists make more variable products. 

Standardization can be reflected in "the selection and preparation of ceramic raw 

materials" (Mills 1995:204) and/or metric standardization of the finished products {e.g.. 

Blackman et al. 1993; Costin 1991; Costin and Hagstrum 1995; Hagstrum 1985; 

Longacre er a/. 1988; Rice 1981, 1991; Sinopoli 1988, 1994b; Stark 1995; Stein and 

Blackman 1993). While the standardization hypothesis may be appropriate for 

distinguishing between a highly specialized group and one characterized by household 

production, it might not reveal anything appropriate with which to distinguish relative 

degrees of specialization, especially with regard to clays and resources used in an 

archaeological assemblage (as opposed to one studied ethnographically). 
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Interpretations of variability are problematic within an urban situation in which 

many potters were likely specialists; a wide variety of clays might be interpreted in 

several ways. The variety could be introduced by exchanged ceramics produced 

elsewhere, perhaps at great distance. It could also indicate the presence of several 

workshops, assuming that workshops were independent of each other and used distinct 

resources. Or, it could also suggest a system in which several clay sources were 

exploited, whether by a few workshops or many. Despite the ambiguous possible 

interpretations, I proceed with a discussion of the clay variability in the Leilan 

assemblage. 

6.1 Material Analyzed 

The Tell Leilan ceramic typology, as well as the overall research design of this 

dissertation, was discussed in previous chapters. This chapter deals explicitly with the 

materials from which the Leilan ceramics were manufactured. Two basic categories of 

data are examined in this study: (1) ancient ceramic samples themselves (sherds), and (2) 

clay samples collected from the site and region by modem soil scientists. Composition 

and texture of both these categories were investigated in this study using instrumental 

neutron activation analysis,'"^ clay workability characterization,'"^ a laboratory replication 

INAA was directed by Michael Glascock and Hector Neff at the Missouri University 
Research Reactor (MURR). These anailyses were sponsored through a MURR 
dissertation research grant to L. Senior. The MURR facility is in turn supported by a 
National Science Foundation block grant(SBR - 9503035). Full results of this study are 
presented in Neff and Glascock 1998, but are also summarized in this dissertation. 

104 "low-tech" characterization and re-firing tests were conducted and supervised by 
L. Senior; many were conducted in the Laboratory of Traditional Technology, 



322 

of levigation, ceramic oxidation analysis, and examination of ceramic thin sections. 

INAA was applied to show the chemical variability of ceramics within the assemblage, 

edthough only a small sample (N= 75) could be tested (see section 6.2.c and App. F). 

Raw clays from the area were assessed for plasticity and workability, and were fired to a 

range of temperatures. Results of these replications were compared to sherd colors. 

Samples of these clays were also sieved to replicate the effects of levigation, and thin 

sections were made of the resiiltant, fired tiles. In comparing these replication thin 

sections to thin sections of sherds, I sought data that could suggest relative degrees of 

levigation in the archaeological fabrics. A sample of the archaeological sherds were 

oxidized at a constant temperature to gauge the variability of the clays used in production; 

results are discussed below in section 6.2. Before I continue with this discussion of 

Leilan clays, however, I wish to clarify why clay sources for the Leilan assemblage will 

probably never be pinpointed. 

6.1.a Clay Sourcing 
6.1.a.i Why We Can Not Identify Clay Sources in a Flood Plain 

Leilan, both ancient and modem, is built of clay, and rests on clay sediments. 

Clay is virtually ubiquitous. Bands of clay, not mixed with topsoil and suitable for 

pottery making, are accessible along the modem wadi, as well as in the calcic horizon 

Department of Anthropology, University of Arizona to which I am indebted to Michael 
Schiffer for sponsorship, and to Mark Neupert for scheduling accommodations. 
Undergraduate volunteers from the UA Archaeology club also assisted me in this work 
under my direct supervision: Laura Cemy, Kaila Bussert, Serena Rana, Noel Engels, Tara 
Harding. 
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(virgin soil) below the site. The braided network of these wadis underlies and surrounds 

the site. The modem network may bear some relation to the ancient one, but the exact 

location of wadi cuts has changed countless times in the past century, let alone the past 

four millennia. Thus, the modem geomorphology and topography of the region does not 

necessarily resemble that of third millennium Tell Leilan (M. Courty, personal 

communication, 1993). The wadis still change course periodically, exposing different 

strata than were previously exposed. It is unknown, and likely unknowable, exactly 

which strata were exposed by which wadis at various times in the past. Although clays 

may be generally characterized by their facies or depth, problems are compounded 

because significant areal (horizontal) variation is likely as well (Courty, personal 

communication 1991). 

This variation is especially evident in clay texture/granularity. Texture and 

chemistry of alluvial deposits, such as clay and silt, are a factor of both the water flow 

rate and the parent material from which the water-carried sediments are eroding. The 

speed of water flow is in tum controlled by local topographic factors and stream bed 

grade. According to principles well established in sedimentary geology (see Herz and 

Garrison 1998:40-43), heavier grains (thus, larger particles) drop out of rapidly moving 

water before fine grains do; rapidly moving water carries fine grains along. The fine 

particles, such as those that create clay, settle only in slowly moving or stagnant water. 

Thus, the granularity of sedimentary clays is produced by the speed of deposition and the 
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location along ancient embankments; these are not factors easy to deduce from 

topographic examination of the modem surface. 

Other archaeological studies that have matched specific wares to specific clay 

sources usually are either situated in areas where potters used residual clays in rock-like 

formations (e.g.. Mills 1995; Shepard 1953), or concern materials that are not old enough 

to have presiunably changed since ancient potters accessed the clays {ibid.). Because the 

Leilan area clays are sedimentary, rather than residual (also termed primary; Rice 

1987:37), the characteristics noted above render their sampling for ceramic sourcing 

extremely difficult. 

Some Leilan clay samples have been obtained from the red clay-calcic horizon 

(virgin soil) directly under third millennium cultural deposits. Because these deposits 

(clay samples CS27, F1 and F2) were sealed by cultural strata, they are then also "'dated" -

- they would have been accessible to Leilan potters, but there is no evidence that these 

particular deposits were actually quarried. In fact, because they are sealed by unbroken 

cultural strata, it is clear that they certainly were not accessed at these specific locations 

after Leilan period Illd. This clay source is considerably more stable than those 

transported in the wadis because it is a stable, relatively un-eroded, geologic formation 

which has been in place for ca. 10,000 years (Courty, 1991, personal communication).'®^ 

The dating inference is supported by the size of the calcium carbonate (caliche) 
inclusions present in the deposit. This "calcic" material forms very slowly; because it is 
well-developed it is inferred that it has not been disturbed during the past 10,000 years. 
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6.1.a.ii Why Match Clay Sources Anyway? 

Matching clay sources to ceramic assemblages is desirable for a few reasons. 

First, because clay is the essential element used in making pottery, its characterization 

allows researchers to examine the choices that potters made in this first step of 

production, as well as to examine the ease with which the clay could be worked. If 

several clays are found, then examination of the raw materials allows discussion of the 

variability possible in an assemblage, and the choices made by ancient potters can be 

further gauged. Distance to clay sources, as well as depth, can allow us to estimate labor 

expended for clay procurement in pottery production studies. Additionally, if the raw 

materials are known, then we can fire them to a range of temperatures, creating a 

reference collection against which to compare the archaeological materials. This way, we 

could assemble a quick guide to relative peak temperatures used in producing the 

assemblage. 

Even if we knew the sources, several problems with this basic premise remain. 

Minute chemical variations in clays can alter the color attained, as can variations iii 

temperatiire and atmosphere. Such variations can even be cause by proximity to other 

pots during firing. Therefore, processing and pretreatment of the clays can alter the 

chemistry, in tum causing color variations distinct from the original, untreated clays. 

Even the water used to mix the clays can potentially cause color changes in the fired 

fabrics (Orton et al. 1993:116). Because we know little about the duration of ancient 

firings, this factor can also contribute variation to the results of replication tests (cf. 
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Nicholson and Patterson 1989). It is possible that ancient potters mixed clays; in this 

case, we could probably never accurately pinpoint exactly which clays were used. 

6.1.b Sherd Characterization Studies 

As delineated in Chapter 2,1 consider only the fine wares in this discussion, and 

particularly only those used in cup and bowl manufacture. Fortuitously included in this 

sample are the unfired ceramic samples discovered in the period llld kiln dump (see 

Appendix C.2). The variability of fired clay color, texture and hardness is examined 

synchronically and diachronically via three different techniques; clay oxidation analysis, 

INAA, and texture analysis. 

Samples of at least 20 ceramics from each period (total 94) have been oxidized 

(refired) at 1100°C. This was done to standardize the effects of firing temperature and 

atmosphere so that their paste colors could be compared and the range of variation of clay 

sources assessed. An additional gauge of clay variability was obtained through 

incremental firing of samples of the unfired sherds. Seven samples from the kiln dump 

area in Op. 5 (77E01, lot 2381 were oxidized for 30 minutes at 600°, 700°, 800°, 900°, 

1000°, and 1100° C. 

Thirty sherds from each of the three periods were submitted to the Missouri 

University Research Reactor (MURR) for Instrumental Neutron Activation Analyses 

The unfired samples are only available from the earliest period (Illd); slag samples are 
primarily from the latest period (lib), but some samples from the Illd kiln area were 
submitted for INAA. Wasters from both Illd kiln context and later deposits were also 
submitted for INAA. 
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(INAA); results from this study are discussed below and raw data are presented in 

Appendix F. 

Thirty sherds from each of the three periods were thin-sectioned so that the texture 

of their fired pastes could be examined, and the size range of any inclusions quantified. 

These thin sections were made explicitly for comparison to sections of the fired clay 

samples (discussed below); this study addresses the degree to which ancient potters may 

have levigated their clay. My working assumption is that if ancient sherd textures better 

match textures of sieved-sample clays, then it is likely that ancient clays were levigated 

before use. These studies are each discussed in more detail in the following sections. 

6.1.C Clay Sample Characterization 
6.1.c.i Clays Assessed and Low-tech Methods Used 

Fourteen raw clay samples were examined in this study. Twelve were collected 

by M. James Blackman (Smithsonian Institution, CAL) from the Leilan region and two 

were collected by Marie-Agnes Courty (CNRS, Paris) from the bases of trenches cut on-

site for stratigraphic studies of site micromorphology. Samples of each of these clays 

were mixed with water and qualitatively assessed for plasticity and workability; these 

factors were quantified by testing the length of coil that could be made from each clay 

after mixing with water. These samples were then fired to 950°C. in an oxidizing 

atmosphere for comparison to the refired sherd samples. In future work, a "shears" test 

(Gosselain 1998) as used in ethnographic work might be of interest, although the 

workability measured in Gosselain's ethnographic sample is likely a result of specific 

treatments rendered by the potters. 
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Samples of each kiln-dried clay were also mechanically sieved through a series of 

8 geological screens to find the percentages of coarse materials versus fine silts and clays 

in each sample; details of screen sizes and quantities are found in Appendix F, section 

F. 1 .b (Tables F.2.a, F.2.b). I next mixed the finest fractions (less than 1.4 mm) with 

distilled water and qualitatively assessed the workability and plasticity of the clays. Next 

the prepared clays were made into sample tiles and fired to 950°C. in an oxidizing 

atmosphere for comparison to the refired sherd samples. Thin sections were made from 

these, as well as from sample tiles made from the whole clay, so that granularity could be 

appraised and compared to the thin-sectioned sherd samples. 

6.1.c.ii INAA of Raw Clays 

Samples of five modem raw clays, as well as five unfired ("green") ancient 

sherds, were fired to 700°C. in air for one hour and then submitted to INAA together with 

65 archaeological sherds. Data from these tests are presented in Appendix F. Analytical 

and interpretive concerns, methods used and results of the INAA are discussed below in 

section 6.2.c. 

6.2 Results of Sherd and Clay Characterization Tests 
6.2.a Clay Oxidation Analysis (COA) 
6.2.a.i Description and Methods Used in this Study 

As previously mentioned, clays of similar chemical compositions will produce the 

same colors when fired to the same temperature in the same atmosphere (cf. Hulthen 

1976; Rice 1987; Shepard 1939, 1953). This simple principle is applied to archaeological 

studies because the color of sherds can be "reset" when their initial firing temperature is 
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exceeded. To assess the variability of clay sources used, I fired the archaeological sherds 

to a common peak firing temperature (1100°C.,oxidi2ing atmosphere) for a controlled 

time ("soak," 30 minutes) and then compared their color results (cf. Mills 1995:213). The 

temperature used (1100° C.) is somewhat higher than other studies have used (Rice 

1987:344), but this is necessary because of the fine porosity and extreme hardness of 

many specimens which indicated that they were originally fired at high temperatures (see 

also Chapter 8).'°' Unless they were originally fired to an even higher temperature, or 

some clays were mixed with other materials, all sherds made from the same clay should 

result in the same color. 

Other researchers have used a stepped refiring procedure in which samples are 

sequentially fired, first at 200°, then upwards to 1100° in intervals of 100 degrees 

(Hulthen 1976; Rice 1987). Initial tests were conducted this way ~ as a stepped refiring 

sequence (as discussed in Chapter 8), in which I also hoped to detect peak firing 

temperature (Hulthen 1976:3). Sherds were fired to 1100° C. in increments of 100°C. 

starting at 200°C., following Hulthen (1976). 

Though this concept in which Munsell values are presented on curves for ease of 

comparison is compelling, my initial tests showed that colors changed dramatically, even 

in the lower temperature ranges, most probably because of organic and mineral 

compounds that had been absorbed from groundwater in their depositional environments . 

First samples were fired to 950°C, but this did not produce noticeable results, so a 
higher temperature (1100°C) was chosen for all sherds. 
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As these compounds burned out or precipitated to the surface of the sherds during 

heating, sample colors changed.'"* This method will be implemented in a restricted study 

in the near fiiture so that the reliability of the techniques can be compared. Oxidation to a 

standard peak temperature was chosen instead for the current work because of the stated 

problems caused by post-depositional compounds. 

6.2.a.ii COA of Unfired Sherds 

As previously mentioned, seven unfired sherd samples from the Op. 5 period Illd 

kiln were oxidized at incremental temperatures. This was done for several reasons. First, 

I hoped to assess their variability: were they all the same clay or not? Second, did they 

"match" Leilan Fine ware sherds from period llld? Third, from their color changes at 

different temperatures, is it possible to infer firing temperatures for the rest of the 

assemblage (assuming that they were made of clays similar to other vessels in the 

assemblage)? 

Small samples of each of the seven sherds were fired to 600°, 700°, 800°, 900°, 

1000°, and 1100°C for 30 minutes with free access to oxygen. With a Munsell Soil 

Color Chart, colors of each sample were recorded first from the original, unfired sherd, 

then also measured after each firing. A portion of each sample was also oxidized at 

950 °C for two hours to assess the color and texture difference produced by a longer soak 

time at maximum temperature. The most notable difference caused by the longer soak 

This also posed a problem in the dilatometry work; see Chapter 8. 
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was that the sherds were harder than those fired for shorter periods at peak temperature; 

those held at temperature for only 30 minutes tended to be almost powdery after firing. 

6.2.a.iii Results of COA 

Results of the archaeological sherd refirings are displayed in Table F. 1 .a and 

compared diachronically in Figures F. 1 .a - F. 1 .c. These show that more clay categories 

appear in period lib than in earlier periods, but as discussed elsewhere this variability may 

be an artifact more of sampling than of actual variation over time (much less material was 

excavated fi-om period Illd, and this was of a limited context [potter's kiln]). Nonetheless, 

Figures F.l.a -F.l.c show a shift in use of clay fi*om one firing to pale olive (5Y6/3) at 

1100°C during Illd to the predominance of clay(s) firing to pale yellow (2.5Y7/4) during 

both periods Ila and lib. 

The color range of the previously "unfired" samples are shown in Table F. 1 .b. 

These colors are also graphically compared in Figures F.2.a-c, following methods 

suggested by Hulthen (1976). Though the seven sets of graphs are not absolutely 

identical, they do show that the materials from which the unfired sherds were made were 

remarkably similar to one another. Specimens 1 and 2, as well as 4 and 6, are virtually 

identical to one another. The variations between the specimens may be caused by post-

depositional contaminants (see sections 6.2.c.iv, 6.3). These clays did fire to both brown 

buff and pale green-buff at different temperatures; as such, they closely resemble the 

materials from which the Leilan period Illd assemblage are made, despite the variations 
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between these specimens are pottery clay observed by NefF and Glascock (1998; see 

discussion below). 

6.2.b Thin Section Textural Analyses 
6.2.b.i Modification of Clay Sources: Introduction 

Modification of clays by ancient potters creates a quandary that is rarely explicitly 

treated in provenance studies of archaeological pxjttery. Acknowledged widely in 

observations of ethnographic potters, the treatment of clays prior to actual vessel 

formation must be considered in any technological study."" Most studies that do attempt 

to account for clay "pretreatmenfconsider only non-clay additives (i.e., temper)(Bamett 

1991; Buko 1984; Howard 1982; Whitbread 1986). This may be another area where New 

World research biases have shaped ceramic technological studies; hand-modeled vessels, 

typical of New World assemblages, are frequently tempered, whereas wheel-made Fine 

ware ceramics, characteristic of historic period Old World sites, frequently do not contain 

added inclusions. 

Levigation, which entails removal of non-plastic components and coarse grains, is 

a frequent pretreatment used by potters working on the wheel and by those producing 

refractory materials (cf. Norsker 1987:14). If clays are wet when procured, they must first 

be dried out so that they will uniformly take up water (Rye 1981:36). Once dry, the clay 

1 assume that clay was not significantly aged, because of climatic concerns. Leilan 
lies in an arid environment with little year-round surface water; it is extremely unlikely 
that clay would have been prepared and curated for long periods under these conditions. 
Today, of course, potters can significantly modify this constraint through the use of 
plastics. 
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is slaked (Rye 1981:36) — that is, it is mixed with water until a consistent mass is created; 

this can be accomplished in a few hours, but often takes several days (ibid.). After 

slaking, enough water is added to place the clay into suspension when stirred. Rye 

describes levigation: 

Once the clay is uniformly in suspension, coarse particles can be removed. 
Pouring the slip through a sieve is theoretically feasible, but traditional potters 
seldom have access to sieves with apertures smaller than about 1 mm. Sieving is 
thus unsuitable if it is desired to eliminate smaller particles. It also has the 
disadvantage of being slow and tedious. A more practical method is settling. 
When the slip is allowed to stand, the larger particles and those of high specific 
gravity settle to the bottom most rapidly. The suspension can be drained off 
through an outlet slightly above the bottom, leaving the residue in the pit or vat. 
Alternatively, the finer fraction can be removed using a bucket. 

The finest fractions of clay are obtained by a process known as "levigation" or 
"elutriation." Clay slip flows slowly through a relatively long shallow trough 
before entering a vat or pit. Baffles or low walls (which may be less than 5 cm 
high) placed along the bottom of the trough cause coarser or heavier particles to 
settle and be trapped, whereas the finer material remains in suspension (Rye 
1981:37). 

Potters often, but not universally, pretreat their clays this way so that they increase the 

percentage of silt-sized particles, thus increasing the plasticity of their clays. Increased 

plasticity makes them easier to throw on the potter's wheel (Kingery and Vandiver 

1986:237), and also rids clays of gritty inclusions that may be uncomfortable to the 

potter's hands when throwing, especially at high speeds of rotation."" No evidence of 

such settling tanks or features have been located at Leilan, and few have been identified at 

any other southwest Asian site (see Chapter 3 discussion). But note that "clay pits" and 

Contemporary potters interviewed claimed that added temper would "tear up their 
hands" (see Appendix G.l). 
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another type of sunken installation were excavated in the Hamrin region (Iraq) at Tell 

Songor (Kamada and Ohtsu 1993:187, pi 4); these may be evidence of levigation. 

Though made as advice to modem potters, Norsker (1987:14-15) suggests the use of 

"shallow washing ponds" dug close to or at the clay source so that transportation costs 

can be minimized (only levigated clays would then be brought to the workshop). This 

may be an additional reason why settling tanks or features are rarely encountered 

archaeologically: they may not typically have been a part of the workshop. 

Despite the absence of architectural features, the process can perhaps be deduced 

from artifact study. Rye (1981:37) notes that "levigation processes can be recognized 

from sherds by the extremely fine sizes of the mineral particles, which are generally less 

than 50 microns (although temper may be coarser)." He also suggests detection of 

settling or sieving from examination of particle sizes and types: 

If light and heavy minerals are present in the same particle sizes, the material is 
more likely to have been sieved. If heavy minerals are absent, then settling is 
more probable (provided, of course, that heavy minerals are known to occur in the 
original materials) (Rye 1981:37). 

In addition, chemical changes caused by levigation may be detectable in finished 

ceramics. Blackman (1992), in one of the few studies of clay pre-treatment not 

concentrating on additives, has demonstrated a chemical difference caused by levigation 

using INAA. 

6.2.b.ii Methods Used in this Study to Assess Clay Textures 

Levigation as a manufacturing step could be identified if sample tiles produced 

from levigated and imlevigated clays were prepared and then compared to Leilan 
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materials, especially if the work was examined in petrographic thin sections. Bamett 

(1991) offers a method in which quantified petrographic counts of coarse grains in thin 

sections of ceramics at archaeological sites can be compared to thin sections of local clays 

to account for possible past modifications. Though he developed this technique to 

describe pretreatment additives to ceramic clays, 1 believe that it can also be adapted to 

characterize the reductive pretreatment, levigation. Results of such work would be most 

convincing if they were conducted on clay sources known to have been used in antiquity, 

and these, as discussed elsewhere, are not, and likely cannot be, known in the Leilan 

area. 

Despite this obvious limitation, I chose to compare the textural effects of 

simulated levigation on a range of clays collected by both Blackman and Courty to the 

thin sections of archaeological sherds to see if any kind of trend could be identified. In 

this effort, I examine presence/absence and size of the non-plastic inclusions left after 

levigation. I concentrate on non-plastics because the granularity of silt- and clay-sized 

particles is too small to be detected using a petrographic microscope and because the 

grains ftise during firing of pottery, particularly the high-fired wares found at Leilan. 

Thus, the actual granularity of the clays used is not detectable, but the particle size of 

accompanying inclusions is; assviming that these were not added intentionally as temper, 

then their presence and size may suggest whether or not settling or levigation was used as 

a clay pretreatment. 
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The first step in this experiment was sample tile preparation. Clays were 

mechanically sorted for five minutes through a series of US Standard Mesh Sieves 

(described in Appendix F, see Table F.2.a). The contents of each sieve used were 

quantified, and the smallest firactions were combined with water to make clay. 

"Levigated" sample tiles were made fi-om each of the 14 clays, and control tiles were also 

made from untreated portions of each clay. After firing, samples were submitted for thin 

sectioning (N=33, see thin section samples 65 - 97, Table F.3.f). First, qualitative 

comparisons were made between sample tiles of "unlevigated" clays and "laboratory-

levigated" ones. Clear differences are apparent. These comparisons will be quantified at 

a later time through use of computerized image analysis. An additional 64 thin sections 

were cut fi-om archaeological Fine ware ceramics for comparison to the sample tiles. 

6.2.b.iii Preliminary Results of Texture Studies 

Possible evidence of levigation is noted in sherds from each of the three time 

periods examined. It seems likely that levigation, or some other pretreatment, would be 

necessitated in production of the decorated Ninevite 5 ceramics of period Illd; execution 

of the fine incised designs would be nearly impossible if chunky particles were present in 

the clays. In the preliminary, unquantified examination of thin sections, it appears that 

period Illd and Ila clays may have been treated similarly, but that in period lib, finer clays 

were selected for use. Note that INAA data also suggest that period lib clays were 

levigated more than those fi*om period Illd (see section 6.2.c.v). From this, I infer that 

more time (but not necessarily more energy) was expended in clay preparation in period 



337 

lib than in the earlier periods, although the change could be caused by a different clay 

source — one that is naturally size-sorted rather than human-levigated. Because we do 

not know the exact clay sources used, and because we do not (yet) have evidence of 

levigation vats or other such features at Leilan, the distinction between a changed clay 

source in period lib and more intensive levigation cannot be made. Bamett (1991:22) 

states that "matching natural resources with vessels is difficult unless their modification 

is understood," which is of course true, but I also add, at least in the case of reductive 

modification like levigation, that understanding the modification of natural resources is 

also difficult unless the sources are understood. 

6.2.C INAA 
6.2.c.i Introduction to INAA 

Instrumental Neutron Activation Analyses (INAA) have been applied frequently, 

worldwide, to archaeological materials since the late 1950s (Sayre and Dodson 1957; 

Sayre, Murrenhoff and Weick 1958). The general technique has been described by 

several authors (Goles 1977; Kruger 1971; Rice 1987), and is used to identify quantities 

of specific elements present in the samples analyzed. Neutron activation is primarily used 

in archaeology to address questions of trade and exchange. These analyses are based on 

the working assumption that finished goods, rather than the raw materials from which 

they were manufactured, were circulated in the ancient world (cf. Shepard 1936, 1954)."' 

Potential problems with this basic assumption have been noted since Arma Shepard's 
time. For instance, raw materials could have been exchanged rather than finished goods, 
although this makes marginally more sense in terms of temper than in terms of weighty 
clay, more of which is required for pottery production. Additionally, as suggested by 
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Thus, variability in composition can be interpreted to represent variability in origin of 

manufacture. This is sometimes known as the "provenience postulate" (Weigand, 

Harbottle and Sayre 1977). 

The present study, however, does not explicitly address exchange. Although some 

materials analyzed are believed to have been produced outside of Leilan based on the 

INAA data, the technique is used here to address local variability in ceramic raw 

materials, specifically clay sources and the processing of clay. Substantial INAA-based 

compositional analysis of clays and pottery has been conducted on Leilan materials by M. 

James Blackman (1992, n.d.; Blackman et al. 1993; Stein and Blackman 1993). 

Blackman (1992) characterized the effect of size-sorting (levigation) on the chemical 

composition of clays from the vicinity of Tell Leilan. Blackman, Stein and Vandiver 

(1993) examined the compositional homogeneity of Leilan Fine wares from the 

perspective of the extreme homogeneity observed in a single fused waster stack (SKW). 

INAA was chosen for compositional analysis in this study for many reasons, not 

least of which is its extreme sensitivity ; it is able to detect about 75 of the 92 naturally 

occurring elements to concentrations as low as parts per billion (Bishop, Rands and 

Holley 1982:292). Damage to samples is minimal because of the small amounts 

consumed during the analysis, and sample preparation is relatively easy with regard to 

other available techniques (ICP-MS requires that the samples be completely dissolved in 

Shepard, exchanged vessels could be the results of social interactions that were not 
necessarily economic, such as a bride bringing with her a "dowry" of vessels into a 
marriage in a location different from her home. 
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strong acids before analysis). Because gamma rays penetrate deeply into a variety of 

materials, INAA can be used to assess the composition of the whole specimen, as 

opposed to PIXE or SEM analyses which can only assess specimen surfaces. 

Quantitative determinations are accurate to within ± 5% (or sometimes ± 1%) and INAA 

suffers from few matrix effects when measuring trace amounts (Rice 1987:397). It is a 

technique that has gained widespread acceptance in the archaeological communit\-. and 

because it has already been applied to Leilan materials (Blackman 1992, n.d.; Blackman 

et al. 1993; Stein and Blackman 1993), data comparability between various Leilan studies 

is higher if INAA is used here than other compositional techniques. The high costs of 

INAA were defrayed by grants from both MURR and NSF, making it the most powerful 

and reasonably-priced compositional technique suitable for these data. 

6.2.c.ii Technique Description 

The method operates by exciting the atomic nuclei in a sample with a controlled 

stream of thermal (low-energy) neutrons in the core of a nuclear reactor (Goles 1977:356-

7). The elements present in the sample are then changed into unstable radioactive 

isotopes which immediately begin to decay and transform into stable isotopes. Decay 

rates vary from element to element but can indicate the presence of specific elements 

when the radiation emitted as part of the decay process is assessed. Although several 

kinds of radiation are emitted, gamma rays are those specifically measured in INAA. The 

energy wavelengths of emitted gamma rays are quantified by either scintillation detectors 

or Germanium (Ge) semiconductor detectors housed in gamma spectrometry equipment. 
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The MURR facility uses a Ge detector which provides better resolution than the 

scintillation detectors (Rice 1987). 

6.2.c.iii MURR Specifics: Analytical Procedures 

A total of 75 samples were submitted to MURR; these are described in Tables 

F.4.a and F.4.b. The five analyzed clay samples, the five unfired ("green") sherds, as well 

as the slag and kiln brick samples, were all oxidized at 700° C for one hour prior to all 

sample preparation procedures. All samples were then prepared for INAA using standard 

MURR procedures (Neff and Glascock 1998; see also Appendix F). Reference standards 

"SRM-1633a (coal fly ash) and SRM-688 (basalt rock) were similarly prepared, as were 

quality control samples (i.e., standards treated as unknowns) of SRM-278 (obsidian rock) 

and Ohio Red Clay" (Neff and Glascock 1998:3). Two irradiations and a total of three 

ganraia ray counts were performed on all samples (see Table F.5; Neff and Glascock 

1998; and Appendix F for discussion). 

Concentration values of 33 elements were measured by MURR (see Tables 

F.6.b.i, F.6.b.ii, and F.6.b.iii, Appendix F). Neff and Glascock transformed these raw 

data to base-10 logarithms preceding quantitative analysis to compensate for differences 

in magnitude between major elements (e.g.. Iron) and trace elements (e.g., rare earths). 

Analysis of these data was conducted to identify compositionally homogeneous groups 

through pattern-recognition and statistical analysis of chemicals found in the ceramics. 

Neff and Glascock (1998:4) state that 

"the location of sources or source zones may be inferred by comparing the 
unknown groups to knowns (source raw materials) or by indirect means such as 
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the 'criterion of abundance' (Bishop, Rands and Holley 1982) or arguments based 
on geological and sedimentological characteristics {e.g., Steponaitis, Blackman 
and Neff 1996).... 

Initial hypotheses about source-related subgroups in the compositional data can be 
derived from non-compositional information {e.g., archaeological context, 
decorative attributes, etc.) or from application of pattern-recognition techniques to 
the chemical data. These hypothetical groups can be evaluated by several means, 
the most intuitively accessible of which is to inspect bivariate plots on which the 
specimens are identified as to presumed group affiliation. Failure to find 
projections of the data that differentiate the hypothetical groups cast doubt on 
their validity." 

Hypothetical groupings based both on archaeological stratigraphy and on ceramic paste 

color and decorative aspects were made by L. Senior (see discussion in Appendix F). 

These were then tested against the INAA data by Neff and Glascock with principal 

components analysis (PCA). Mahalanobis distances were calculated to describe how 

well-separated the groups were throughout a multitude of dimensions (Neff and Glascock 

1998:5 ff.). The sample (N=75) in this study is relatively small, and the hypothetical 

groupings create even smaller sample sizes which would normally render Mahalanobis 

distance calculations meaningless; however, this problem has been "circumvented by 

cross-validation (or "jackknifing"), that is, by removing each specimen from its presumed 

group before calculating its own probability of membership (Baxter 1994; Leese and 

Main 1994)" (Neff and Glascock 1998:6). All probability data reported here were cross-

validated in this manner by Neff and Glascock (1998:6). 
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6.2.c.iv Results of INAA 

Section F.2.b, Appendix F, describes the analytical questions addressed in this 

study with INAA in detail. With a few rare exceptions, the sample submitted to MURR 

for INAA contains "a variety of products derived from argillaceous alluvium that 

surrounds the site" (NefiF and Glascock 1998:11). From analysis of an unfired clay brick 

and raw clay samples, it appears that highly calcareous materials (around 30% elemental 

calcium) were largely avoided for the production of ceramics during both the Early and 

Late periods."" Early and Late groups are very similar chemically, but can be reliably 

separated along an axis of negative correlation between calcium and potassium. The 

Early group, because it is derived from a restricted assemblage (the period Illd, Ninevite 5 

kiln waster "dump"), could "represent a single procurement event that, by chance, lies 

near the fringes of the distribution defined by the Late group, which clearly represents a 

broader range of materials" (NefF and Glascock 1998:11). Burnished ware sherds 

submitted for INAA represent a variant of the Late group, so seem also to be locally 

produced. 

Neff and Glascock (1998:11), however, also state that the highly calcareous nature of 
the unfired sherds supports this premise. Because the unfired sherds were clearly chosen 
for ceramic production, but were discarded before firing, I doubt that the level of Calcium 
in them suggests anything about their being "avoided for the production of ceramics" 
(ibid.) Instead, I believe that the highly calcareous nature of these specimens reflects 
post-depositional changes in their chemical compositions, most likely related to their 
unfired status through which ground water ions could easily circulate and bond with the 
unfired matrices. 
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The only exceptions to local production in the materials submitted to MURR are 

the "Roman Wash" sherds. Because of their red color and distinctive gray surface 

streaking, their distinctive rim and base forms, exceptionally well-sintered pastes together 

with their relatively sparse occurrence in the assemblage, Roman Wash wares were 

presumed to be imported from outside the Leilan region. Based on INAA data these 

sherds "are chemically divergent from numerous perspectives and obviously do not derive 

from the alluvial sediments found around Leilan" (ibid). 

Defined Compositional Groupings 

As shown in Table F.4.c (Appendix F) five compositional groups can be identified 

in the Tell Leilan data analyzed with INAA by MURR. Chronological context and 

composition correlate well as shown in the two largest groups, designated "Early" and 

"Late." Table F.4.c lists the probability groups created by Neff and Glascock (1998). 

The first two "probabilities" colunms of Table F.4.c show that there are 

"no posterior misassignments between the two groups when Mahalanobis 
distance-based probabilities of group membership are calculated on the first five 
principal components of the variance-covariance matrix of the 75-specimen data 
set (these five components represent over 89% of total variance in the data). It is 
also important to note, however, that several specimens in both groups exceed the 
1%, 5%, or even 10% level for membership in the other group; this is probably an 
indication that the two groups represent generally the same, presumably local, 
ceramic environment. Three of five of the analyzed raw clays are members of the 
Late group, which would seem to leave little doubt that this group represents local 
production. Because the Early group is exclusively kiln derived and it is 
chemically close to the Late group, it is also, without doubt, of local derivation; 
centered log-ratio transformation makes one of the clays, LMS073, show some 
similarity to the Early group(Neff and Glascock 1998:6). 
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Most specimens submitted to MURR appear to have been locally produced, as discussed 

above by Neff and Glascock. Some of the burnished ware specimens (Group Q) were 

also consistent with Late composition based on Table F.4.c probabilities; this indicates "a 

local derivation for them as well" (Neff and Glascock 1998:6). 

Table F.4.c lists several specimens as "unassigned." If specimens showed low 

probabilities of membership in either of the two main groups, or if they showed 

ambiguous group membership, they were classified as "unassigned" by Neff and 

Glascock (1998:6). Specimens are also considered unassigned if they did not fall within a 

grouping "to which they appeared to belong on certain key projections of the data" {ibid.), 

such as Figures F.3, F.4, F.5, F.6, or 6.1. 

Figures F.3 and F.4 illustrate the first two components obtained from a Principal 

Components Analysis (PCA)of the variance-covariance matrix for the 31 quantitatively 

analyzed elements. The first component is characterized by especially high rare earth 

elements (REEs) and transition metals (see biplot Figure F.3). Calcium and strontium 

show a moderately negative correlation with the REEs and transition metals. Calcium 

and strontium show a very strong inverse correlation with potassium and rubidium, and 

"the Early and Late groups diverge firom each other mainly along the axis of negative 

correlation between calcium and potassium"(Neff and Glascock 1998:7). The Late group 

specimens are generally high on Component 1; this indicates that they are enriched in 

REEs and trarisltion metals with relation to the Early group. Further details of these 

analyses are reported in Appendix F. 
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Figure 6.1: Bivariate plot of chromium and hafnium concentrations in the Early and Late 
groups defined n the Tell Leilan sample. Ellipses represent 90% confidence level for 
membership in the groups. 
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Figure F.5 illustrates one of the best two-dimensional separations of the five 

groups identified by the MURR analysis. The Early and Late groups lie along different 

lines of correlation on the chromium (a transition metal) and cerium (a REE) axes (Figure 

6.1; F.5). Both elements are highest in the Late group, but the Late group "is shifted to 

the right in the plot, indicating that its members have higher concentrations of chromium 

than would be expected if they were simply enriched versions of the Early group" (Neff 

and Glascock 1998:7). Unfired materials, represented in Figure F.5 by the unfired sherds 

(Group A), a clay sample (LMS073) and a kiln brick (LMS069), all demonstrate extreme 

dilution of both cerium and chromium; this was expected from their relative positions on 

the biplot in Figure F.3. Group P, the "Roman Wash" sherds are "distant from the line of 

correlation through the Tell Leilan data, an observation consistent with their having been 

derived from a distinct ceramic environment" (Neff and Glascock 1998:7). 

6.2.C.V Texture and Chemical Composition: the Evidence of Levigation from INAA 

Blackman (1992) characterized the effects of human size-sorting on the chemical 

composition of a clay from the vicinity of Tell Leilan."^ In his work, Blackman wet-

sieved the clay through geologic screens, fired sample tiles of the sieved materials, and 

then compared their chemical compositions to those of tiles made from the 'Svhole clays." 

If the full levigation process described by Rye (1981) was followed, then surely 
levigation would be a time consuming manner in which to prepare raw materials. 
That is, the collected clay was thoroughly dried, slaked, then entirely wetted, stirred and 
"floated" such that only clay particles completely in solution were selected when this 
slurry was poured into another container. Then, the potter's clay would have been made 
from an evaporate of this slurry. 
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Heavy minerals were concentrated in the silt fractions; chromium was present as 

chromite. Calcium is diluted in the clays and substantially enriched in the silt and sand 

fraction (Blackman 1992: Figures. 8.3 - 8.7). Rare earth elements (REEs), especially 

cerium, tend to be enriched in the clay, as do potassium and rubidium (Blackman 1992). 

Chromium, as well as hafriium and zirconiimi, are substantially enriched in the silt 

fraction (ibid.). Blackman explains that calciirai tends to redistribute toward the larger 

particle size ranges through the precipitation of carbonate aggregates of silt and clay sized 

particles or precipitation on existing calcite grains. Chromite, a chromium-rich mineral, 

is dense and thus even clay-sized particles would concentrate in the fine fraction during 

natural or human levigation. Hafriiimi and zirconium are elemental constituents of 

zircon, which is extremely resistant to chemical weathering and thus tends to become 

concentrated in the silt fraction of sediments during weathering. Like chromite, its high 

density would make both silt- and clay-sized particles settle out with the silt fraction in a 

natural sedimentary environment or levigation pit. 

Blackman's observations, and his proposed explanations of the phenomena, 

would then suggest that the enriched calcium combined with diluted potassium and 

rubidium in the MURR-analyzed Early group compared to the Late group reflect a higher 

relative portion of sand- and silt-size particles in the Early group and a relatively high 

clay component in the Late group. In other words, these data suggest that the Late group 
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was size-sorted and that the finer fiactions were chosen."'* This view is further supported 

by the enriched chromium and hafiiium in the late group (Figure F.5 and 6.1) which 

suggests a higher silt constituent in the Late group. The enriched calcium in the Early 

group is then best explained as a reflection of a higher content of sand-size particles, with 

their presiamed load of carbonate concretions. 

The inferred (because of levigation) higher sand component that should be linked 

to the Early group is not seen in INAA because the elements enriched by this are not 

quantified by INAA. Silicon fi-om quartz grains would be the primary element concerned 

here. The effect of this on the bulk chemical composition would be to "dilute the 

concentrations of other measured elements, particularly those concentrated in the clay 

[particle-size] fraction, such as REEs and transition metals (see Blackman I992:Figures 

8.5 and 8.6)" (Neff and Glascock 1998:8). Neff and Glascock (1998) discuss detection of 

this dilution effect through their principal components analysis, and especially the effects 

of the removal of the dilution on the PCA variance-covariance matrix of the centered log-

ratio data (see FigureF.6). In this, sodium becomes inversely correlated with rubidium 

and potassium. Further, calcium and strontium are now inversely correlated with the 

transition metals and rare earths. "That is, when the effect of dilution is removed, it 

becomes more obvious that (1) sodium in the silt and sand fractions (see Blackman 1992: 

Figure 8.3) displaces rubidium and potassium in the clay fraction and (2) calcium and 

Killick (1998, personal communication) notes that this is not a confirmable 
observation because neither clay- nor silt-sized particles can be seen imder a petrographic 
microscope. 
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strontium in carbonate concretions dilute the concentrations of the REEs and transition 

metals in the clay matrix" (Neff and Glascock 1998:8). 

The differentiation of the Early group from the Late group is based "largely on 

higher sodium together with lower potassium and rubidium, characteristics that would 

appear to indicate generally coarser texture in the earlier group" (Neff and Glascock 

1998:8). Expression of the data as log-ratios (Figures F.6, P.7) slightly attenuates the 

subgroup structure seen in the base-10 log data (Figures F.3-F.5, 6.1). Neff and Glascock 

state that increased levigation in the later samples, causing textural differences, is 

consistent with these data. 

6.2.c.vi Other Compositional Findings 

Burnished Ware 

The Burnished ware (Group Q) sherds are very strongly linked to the Late group 

on the basis of the centered-log data. Thus, their distinctiveness from other Late group 

materials is probably created "by a slight paste recipe variation, perhaps tolerance of a 

slightly coarser texture or addition of a small amount of sand temper" (Neff and Glascock 

1998:9). 

Clays 

The INAA data regarding clay compositions is fairly ambiguous, which is not 

surprising considering the problems encountered in sampling materials (see section 

6.1 .a.i). Surprisingly, the on-site samples from the soil micromorphology trenches seem 

to bear little relation to the sherd compositions. Clay sample 27, collected by Blackman 
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from the base of the Op. 5 "street trench" (INAA sample 75) plots close to the Early 

group of ceramics on the chromium-cerium plot (Fig F.5). However, its probability of 

membership in the Early group based on the "first five principal components of the 

logged data... are extremely small" (Neff and Glascock 1998:9). Clay sample 26, 

collected ofif-site by Blackman (INAA sample 73), is diluted in many elements (Figures 

F.3-F.5) and shows a very low probability of membership in the Early group based on the 

principal components of the logged data. When its data are expressed as centered log-

ratios (Figures F.6, F.7), however, clay sample 26 moves much closer to the centroid of 

the Early group, "so much so that its probability of membership based on the first five 

principal components of the centered log-ratio data (Table 1, last column) exceeds the 1% 

level" (Neff and Glascock 1998:9). It is therefore likely that clay sample 26 (INAA 73) 

differs from the Early group "primarily in its somewhat coarser texture and associated 

higher content of inert [dilutant] (primarily quartz grains)"(Neff and Glascock 1998:9). 

Roman Wash 

As previously mentioned, the so-called "Roman Wash" sherds vary significantly 

from other samples submitted to MURR. They "diverge markedly from the other data 

along Component 2, and they are also high on Component 1" (Neff and Glascock 

1998:7). This ware, though exceptionally rare in the Op. 5 assemblage, may be related to 

the non-calcareous North-Mesopotamian Stone Ware (aka. Metallic ware) studied by 

Schneider (1989). This ware is produced probably in two locations, which are probably 
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located along the Syro-Turkish border (Schneider 1989:34). Most sherds studied by 

Schneider fall into a grouping associated with Tell Chuera, but a smaller group is 

associated with Tell Brak. Those associated with Tell Brak appear to only circulate 

within the Habur Triangle (Schneider 1989:38). Further identification of the Leilan 

"Roman Wash" ware, and possible links to it, or other materials in the Leilan assemblage, 

should be pursued in future studies. 

Unfired Period Illd Sherds 

Analysis of the unfired sherds found in Op. 5's Illd kiln dump proved 

problematic. Unlike the clay samples and the other kiln materials, these samples were not 

fired prior to INAA because of a mis-communication between L. Senior and H. Neff. 

The unfired sherds are also high in elemental calcium (ca. 30%), which, if present as 

calcium carbonate, would have been significantly driven off by firing. If so, this effect 

would move the Group A (the unfired sherds) samples closer to the main scatter of points 

in Figures F.3-7. It is not known fi-om analysis of the bulk data, however, whether this 

would be sufficient to link them with either the Early or Late group. Thus, the remaining 

firagments of the unfired sherds were oxidized at 700° C for one hour, and an 

"abbreviated analysis of the resulting samples was undertaken in an effort to test whether 

firing alone could account for the divergence of Group A from the main mass of data" 

(Neff and Glascock 1998:9). 

Interestingly, firing the specimens did not move them significantly closer to the 

main mass of Leilan data (Fig F.8). Because the effect of the firing was to enrich all 
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elements, including calcium, by up to 25%, the calcium-aluminum plot (Figure F.8) 

"makes the fired specimens appear even more distant fi-om the main mass of data than the 

unfired specimens" (Neff and Glascock 1998:9). Neff and Glascock (1998:9) further note 

that because other elements are diluted in Group A, "any enrichment will move the group 

closer to the two main groups." This effect is insufficient to make Group A look like 

either the Early or the Late group of Leilan ceramics. 

Though Neff and Glascock (1998:10) conclude that because the unfired sherds 

are closer to the kiln brick and to clay sample 26 (INAA 73), the Group A unfired sherds 

are made from a material not normally used for pottery manufacture, I believe there is 

another possible explanation. As mentioned previously, the unfired sherds were clearly 

chosen for ceramic production, but were discarded before firing; examples have trimmed 

pointed bases, trimmed and wiped vessel walls, beaded rims, and even occasionally 

incised designs."^ These sherds were clearly products of ceramic manufacture. I doubt 

that the level of calcium in them suggests anj^thing about their being "avoided for the 

production of ceramics" (Neff and Glascock 1998:10). 

The calcium content is likely more related to post-depositional processes. The 

factor common to the clay sample, the kiln brick, and to the unfired pottery is their burial 

in an essentially unfired state. The unfired sherds and kiln brick have been in the ground 

for upwards of4400 years. I believe that the highly calcareous nature of these specimens 

reflects post-depositional changes in their chemical compositions, most likely related to 

Incised examples are curated at Yale, and none of these were submitted for analysis. 
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their unfired status through which ground water ions could easily circulate and bond with 

the unfired clay matrices. This could also perhaps lead to dilution and depletion of some 

elements as well. If so, this "problem" can contribute fortuitous information regarding 

the natural formation process concerns to consider when conducting future compositional 

tests, especially whenever unfired, or poorly fired, materials are used. 

These data, and this potential formation process caveat, suggest that calciimi 

should be removed from the data set before further assessing the unfired materials with 

PCA techniques. Further, because potassium and sodium can also be deposited from 

groundwater (Killick 1998, personal communication), these elements should also be 

closely scrutinized, and probably excluded from further PCA. Their effects on even the 

fired materials should be examined by removal of these elements (Ca, K, and Na) from 

the principal component analyses. Then the PCA results of the '"complete" data should be 

compared to the PCA of removed-element-data to assess the difference that these 

elements might make in results. 

Comparison of MURR Data and Blackman et aL (1993) 

Though comparability in data sets obtained from separate laboratories is often 

problematic, Neff and Glascock asserted (1995, personal communication) that their work 

uses the same standards as CAL (Blackman) and that the data are assuredly comparable. 

Because of the issues discussed above, especially in relation to composition of unfired 

ceramics, 1 hesitate to make any direct comparisons to the compositional work previously 

conducted on Leilan materials at the Smithsonian CAL (Blackman et al. 1993; Stein and 
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Blackman 1993). Despite this initial caveat, I believe that a comparison of Blackman et 

al.'s (1993) data c^ be made to the MURR by comparing the coefficients of variation 

between the data sets. 

As previously discussed, Blackman et al. (1993) compared the relative 

homogeneity of ceramics made (presumably) in a single episode and workshop to that of 

ceramics made over a longer period of time in a mix of workshops. Ceramic bowls found 

fused in a "waster stack" (SKW) were individually sampled for INAA and compared to 

sherds excavated from Leilan Op. 4 (excavated by G. Stein in 1985); these data were then 

discussed with regard to the standardization hypothesis. Table 6.1, below, compares 

Blackman et al.'s (1993) data on compositional variation with similar statistics produced 

in this study by Neff and Glascock (1998). These data indicate that the coefficients of 

variation (CVs) for this smdy's Early group analyzed by MURR fall between the 

corresponding values for Blackman et al.'s SKW and their Op. 4 Fine ware group in most 

elements. The Early group is notably more variable than both the SKW (waster stack) 

and the Op. 4 Fine wares 

on rubidium, potassium, and sodium, an observation which suggests greater 
variability- in the coarser size fractions of the paste. Most other elements, 
particularly the REEs and transition metals, are only slightly more variable than 
are Blackman et al.'s waster stack (Neff and Glascock 1998:10). 

The MURR Late group is about as heterogeneous as Blackman et al.'s Op. 4 Fine ware 

group; higher CVs appear for some elements and lower CVs on others. Rubidium, 

potassium and sodium are more variable in the Late group, which as previously 

mentioned could indicate variation in the amount and/or precise constituents of the 
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coarser fractions of the paste (sands and silts). Because the Op. 4 group is ail Fine wares, 

whereas the Late group presented here contains some non-Fine wares as well as raw clays 

and ceramic slag, it is not surprising that possibly-texture-related chemical variation is 

greater in the MURR sample than in the group which is exclusively Fine wares. 



Table 6.1: Elemental Means and Coefficients of Variation of Four Tell Leilan Groups Analyzed by INAA, after Neff and 
Glascock (1998) (*SKW and Op. 4 Fine ware values from Blackman el at. (1993: Table l|) 

Elemen 
t 

MURR 
Early Mean (N=22) 

CV MURR 
Lale Mean (N=34) 

CV CAL/SKW 

Mean 
(N=18)* 

CV CAL /Op4 

Fine 
Mean (N=20)* 

CV 

As 5.517 39.5 6,643 30,7 nd -- nd — 

La 26.3 2.2 29,5 7,1 36,8 1.2 36,0 5.3 

Lu 0.339 5.9 0,375 8,2 0,473 6.1 0.452 9.6 

Sm 4.68 7.6 6,16 8,2 6,19 1.9 6.07 4.3 

U 1.39 33.8 3,07 20.4 1,92 16,5 1,90 21.3 

Yb 2.35 5.6 2.63 7,6 3,14 4.9 6,01 6.7 

Ce 57.26 5.7 63,20 8,5 68,90 1.4 67,90 6.8 

Co 23.92 2.8 28,28 8,0 31.20 1.3 30.90 6.4 

Cr 249,79 3.5 334,73 7,0 335.00 2.3 349,00 5.5 

Cs 3.61 3.1 3,63 12,8 4,47 3,0 4,08 15.1 

Eu 1.13 2.8 1,30 6,8 1,35 1,3 1,32 5.9 

Fe 42328 2,7 47373 6,5 51900 1,2 50600 4.9 

Hf 4.57 3.2 5.76 8.1 5,64 1,9 5,93 4.5 

Rb 25.69 41,6 52.45 29,5 89,00 4,3 79.50 13.3 

Sb 0.692 10,8 0,685 16.2 0,936 7,6 0,869 12.0 

Sc 14.18 3,6 15,85 7,2 17.30 1.3 16,70 6.1 



Table 6.1: Elemental Means and Coefficients of Variation of Four Tell Leilan Groups Analyzed by INAA, after Neff and 
Glascock (1998) (*SK\V and Op. 4 Fine ware values from Blackman etal. (1993: Table 1|) 

Elemen 

t 

MURR 
Early Mean (N=22) 

CV MURR 
Lale Mean (N=34) 

CV CAL/SKW 

Mean 
(N=18r 

CV CAL /Op4 

Fine 
Mean (N=20)* 

CV 

Sr 816 14.3 785 34.9 nd -- nd — 

Ta 0.96 3.5 1.13 8.7 1.18 4.6 1.09 16.5 

Tb 0.72 18.0 0.77 43.6 0.94 7.9 0.84 11.7 

Th 7.46 3.0 8.14 8.2 9.50 1.3 9.30 6.5 

Zn 118.36 11.0 98.35 17.3 114.00 2.3 101.00 9.0 

Zr 125 23.2 141 20.3 nd -- nd " 

Al 62223 3.5 62062 12.4 nd -- nd — 

Ba 286 14.2 297 29.5 424 17.1 380 17.0 

Ca 164337 3.1 I3I183 10.1 125000 4.3 133000 12.5 

Dy 3.90 7.7 4.35 10.7 nd -- nd " 

K 6095 53.8 13834 28.7 2 5.3 16200 8.7 

Mn 924 3.0 1207 19.1 nd -- nd --

Na 8776 13.2 6481 24.1 5850 2.2 6760 8.5 

Ti 4554 9.9 5326 13.9 nd -- nd — 

V 121.1 9.1 125.5 13.9 nd -- nd --

U) 
Ui 



358 

Summary of Compositional Findings 

The majority of the samples are very similar to one another in composition; only 

slight variations distingxiish them. Thus, they are probably all "locally produced" 

excepting the anomalous Roman Wash sherds. Chemical variations between the Early 

group ceramics and the Late group ceramics appear attributable to differences in clay 

pretreatment, namely levigation. Note, however, the caveat that Ca, K, and Na should be 

further evaluated for their post-depositional effects on the assemblage before further 

conclusions based on the chemical evidence of levigation are stated. Burnished ware 

sherds submitted for INAA show only slight differences in composition from the later 

group materials; these variations are likely due to slight paste recipe differences, such as 

those caused by less levigation or addition of sand/quartz tempering materials. 

When the MURR findings are compared to those of Blackman et al. (1993) as in 

Table 6.1, the Early group of MURR ceramics compares favorably with the variation 

evident in Blackman et al. 's "waster stack." Because the waster stack (SKW) almost 

certainly represents a single, well-homogenized batch of clay, the relative homogeneity of 

the Early group is perhaps consistent with derivation from a restricted, very localized clay 

source. This fits well wdth the archaeological context of the finds: an apparently mis-fired 

kiln load (see Appendix C.2). There is somewhat more variation present in the Early 

group than there is in Blackman et al. 's waster stack. This may be interpreted in two 

possible ways; either more than a single paste was used in the materials, or paste 

refinement was not as tightly controlled during the early period as it was later (Blackman 
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et al. 's waster stack dates to Leilan period Ub). The variability evident may in fact be 

caused by both these sources, because the preliminary results of thin section analysis 

suggests increased levigation in period lib, from which I would also infer increased 

refinement of clay paste. Two distinct pastes (a brown buff and a green buff) are noted in 

the artifact analyses of the kiln dump materials, and these wares also cluster together with 

slightly different vessel profiles. The profiles differ in the steepness of their wall to the 

pointed vessel base, so may therefore indicate manufacture by different individual potters 

who used different clay sources and/or paste recipes. 

6.3 Interpretations, Potential Errors and Avenues for Further Research 

Gosselain (1998) notes that clay does not seem to be a limiting factor in ceramic 

manufacture; rather, potters adjust their techniques to the clays available, and can 

ftmction with a very wide range of materials in traditional craft techniques. Drawing on 

this ethnoarchaeological insight, we can perhaps note that dwelling on clay sourcing and 

choice of materials is often misguided. Nonetheless, the previous discussion has 

provided some interesting insights into the variability of Leilan Fine ware ceramics and 

their manufacture. 

As previously stated (section 6.1 .a.i), there is little reason to believe that the clays 

used by Leilan potters will ever be pinpointed such that they can be sampled and directly 

compared to ancient pottery. The implications of this are also great for interpretations of 

INAA on materials derived from similar geomorphological environments. Other 

potential errors and problems in INAA interpretations concern the composition of unfired 
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materials which could show post-depositionally altered compositions rather than 

chemical signatures consistent with fired materials. In section 6.3,1 have suggested some 

statistical tests that should be applied to these data, especially those derived from 

principal components analysis (PCA), before further conclusions are based on these 

findings. 

Sampling also poses a severe problem, especially in diachronic study of Leilan 

Op. 5. Period Illd is represented in only a very small group of materials that are 

intrinsically related if only because of their occurrence in the same kiln firing. These 

vessels could show a restricted composition because they represent the output of a single 

pottery workshop, and could even conceivably represent the wares fi-om a single day's 

production."® 

Further work on examination of clay pre-treatment should be conducted. Because 

both the thin sections and the sherd chemistry preliminarily indicate that levigation was 

used, it seems reasonable to attempt to quantify differences in non-plastic particle grain 

size and abundance in archaeological materials in order to assess possible degrees of 

levigation. As previously mentioned, clay pits and another type of sunken installation 

were excavated at Tell Songor (Iraq; Kamada and Ohtsu 1993:187, pi 4). Such features 

should be expected at Leilan in areas suspected to be ceramic workshops. Attempt to find 

Also, these materials were dramatically over-fired. The compositional variations 
contributed by either the over-firing or long-term burial in possibly high- phosphate (or 
other atypical composition) ash have not been addressed. 
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these should be made in future excavations so that the actual mode of levigation can be 

determined. 

6.4 Summary of Findings Regarding Clays Used in Third Millennium Tell Leilan 

The clearest contrasts identified in both the INAA work and the thin section-

texture analyses are that clays appear to have been pre-treated with levigation more in the 

later period than they were in either period Illd or Ila. Of course, it is possible that, in 

addition, a change in the original clay sources used during these periods occurred. Clay 

oxidations analyses (COA) show that sources are more variable during the later period 

(lib) than in period Illd. This, however, may be a flmction of the greater period lib area 

excavated. The assemblage from llld is limited, both in context (a workshop) and in area 

excavated (see Appendix C.l). Because lib materials are derived from more than four 

times the area of llld excavated, a greater diversity and/or richness of artifacts should be 

expected. This could easily also hold true for the diversity of ceramic pastes. Changes in 

clay use associated with vessel forms is not well-documented enough at this time to 

warrant comment. The only clear patterning thus far is chronological. 

Having reviewed data concerning raw material sources and preparation for use in 

pottery production, I now turn to a discussion critical to all studies of pottery production: 

modes of vessel shaping and decoration. Observations of technological characteristics 

relating to vessel formation observed during ceramic analyses are discussed in Chapter 7 

in conjunction with the data retrieved from contemporary potter interviews and 

replication experiments. As the quote at the beginning of this chapter states, the potter is 
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free to do what he or she likes with the clay - Chapter 7 investigates what exactly we 

know about what the Leilan potters did with their clay. 
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CHAPTER 7: 
CERAMIC PRODUCTION TECHNIQUES: SHAPING, DECORATION 

AND OTHER ENHANCEMENTS 

A potter kneading his clay laboriously molds every vessel for our use, but 
out of the self-same clay he fashions without distinction the pots that are to 
serve for honorable uses and the opposite; and what the purpose of each 
one is to be, the molder of the clay decides. Wisdom of Solomon 15:7 

This chapter examines evidence for the ways that ancient potters shaped and 

decorated the Fine ware vessels found at Tell Leilan. All vessels discussed herein are 

believed to have been formed on the potter's wheel (see Table 7.1, Appendix G.l and 

G.2). Criteria listed in Table 7.1 are derived from Rye (1981), as well as discussions with 

Pamela Vandiver and potter consultants interviewed in this study. First I discuss use and 

evidence of the potter's wheel in the ancient Near East and the bits of evidence (aside 

from "pot reading") found at Leilan that suggest its use. Next 1 discuss the methods 

applied in this study to detect forming and decorating techniques. Results, 

interpretations, and potential problems are then presented. 

7.1 Discussion of the Potter's Wheel in the Ancient Near East 

By the end of the Ubaid period, argues Nissen (1988:46-47), the pivoted working 

surface used by potters in surface finishing and decoration was transformed to a more 

sophisticated device: an actual potter's wheel whose axle was set in bearings. Jasim 

(1985:87) suggested that gypsum disks found at Tell Abada (Ubaid period) may have 

been portions of early wheel heads, pottery possibly being formed on theu" upper, flat 

siufaces once the gypsum slabs were pivoted. Examination of ceramic assemblages 
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Table 7.1: Identification of Wheel Production of Ceramic Artifacts 

Characteristic Description Observation in Leilan Fine 
Wares 

Fracture Smooth spiral fracture lines common, 
rather than the irregular, meandering 
contour sherd edges typical of coiled 
vessels (Rye 1981:67, 75). 

Yes, vessels typically 
fracture in spiral breaks 
(note Figure 7.1). 

S-cracks S-shaped cracks formed in vessel bases 
during drying (Rye 1981:75), also App.G. 1. 

Yes, frequently (Figure 7.2). 

Slurry 
Deposits 

Water added during forming processes to 
wet the clay, usually resembles a slip of the 
same color of vessel paste when examined 
in cross-section. In wheel-made pots, it 
will be "distributed non-uniformly in spiral 
or horizontal bands of varying thickness" 
(Rye 1981:75). 

Occasionally noted, but 
more often evident in (Fig 
7.3) surface discoloration 
between trimmed vessel 
bases and untrimmed rims; 
slurry traces on Leilan 
vessels are often lighter in 
color than clay body. 

Vessel Wall 
Variations 

Vessels thrown in one piece are thicker-
walled near the join with the hump or 
wheel (generally near the base), and usually 
thin toward the upper portion (usually the 
vessel lip). Variations in thickness do not 
occur around the circumference. If 
throwing ridges were not obliterated during 
smoothing or subsequent trimming 
"rhythmic variations corresponding to these 
ridges and their troughs can be felt" (Rye 
1981:75). 

Yes, virtually all Fine ware 
vessels from Leilan have 
thicker walls near the base 
and taper to thinner walls at 
vessel lips. Spiral throwing 
ridges are often visible, 
especially on unsmoothed 
and untrimmed vessel 
interiors (Fig. 7.4, Fig. 
7.12). 

Inclusion 
Orientation 

Rye notes that inclusions are aligned 
parallel to the vessel surface in wheel-made 
pottery (1981:80). 

Few inclusions noted in 
Leilan Fine wares, so this 
attribute was not used. 

Pores 
Observed in 
Radiographs 

Pores shown in radiographs taken normal to 
the vessel surface show diagonal alignment, 
reflecting the spiral of material as pressure 
is applied to lift clay on the wheel. Vessel 
bases frequently show a spiral orientation 
of the pores. 

Yes, this was demonstrated 
in Leilan vessels, see App. 
G.2 (Rye 1981 and 
Vandiver, personal 
communication, 1994). 

U-shaped cuts String-cut marks are often on exteriors of 
wheel-made vessel bases. 

Yes, often seen (Figure 7.5 
and 7.6; also Rye 1981:90) 
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FIGURE 7.1, Spiral fracture breaks typical of wheel made pottery, 
photograph by L. Senior and S. Van Keuren. 

FIGURE 7.2, Compression cracks formed during drying, also termed "S-
cracks," typical of wheel made pottery, photograph by L. Senior and S. 
Van Keuren. 
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FIGURE 7.3, Slurry deposits. 
Note where the vessel has been 
trimmed it is darker; the slurry 
used during its manufacture 
fired to a lighter color than the 
vessel body clay, photograph 
by L. Senior and S. Van 
Keuren. 

FIGURE 7.4, Spiral throwing ridges typical of wheel-thrown vessels, 
photograph by L. Senior and S. Van Keuren. 
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FIGURE 7.5, U-shaped string cut 
marks formed when vessel was 
separated from clay on the wheel head 
by cutting with a string. Original line 
drawing by Catherine Sarther. 

FIGURE 7.6, U-shaped string cut marks formed when vessel was separated from 
clay on the wheel head by cutting with a string, photograph by L. Senior and S. 
Van Keuren. 
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shows that use of the potter's wheel flourished from the Uruk period onwards in 

Mesopotamia. Though questions have recently been raised (Courty and Roux 1995), 

most researchers accept the near universal use of the potter's wheel in the Mesopotamian 

Near East by 3000 BC."^ Of course, some aspects of most pottery assemblages remained 

hand or slab built even though pottery may have been predominantly wheel-produced 

(e.g., Pfalzner 1996; Heiuickson 1991; Siirenhagen 1975)."* The Fine ware pottery 

examined in this study is all believed to have been produced on the potter's wheel (see 

App. G). 

Though deductions of the use of the potter's wheel can be "read" from artifacts 

themselves (see App. G), very little is known about the structure of the wheel apparatus 

used in the ancient Near East. Moorey (1994:146) suggests that the non-organic portions 

of potters' wheels in Mesopotamia were probably made of fired clay, and that such disks 

(or worse, their fragments) may only be recognized when encountered "in a potter's 

Courty and Roux (1995:48) conclude that there is no evidence for use of the fast 
wheel in the third milleimium B.C. in any of the areas they have studied and their data 
appear convincing for Kalibangan (India) and Shahr-i-sokhta (Iran). Their discussion of 
Leilan data, however, is not convincing, and is discussed in Appendix G.2. Further, the 
occurrences of fired "humps" at Tell Leilan Op. 5, though little understood by this author, 
appear to confirm the use of the potter's wheel at Leilan in the third millermium (see 
Appendix D.2.d). These bear the impression of a bowl interior, likely from the opening 
of the roughout stage, but have thick, unfinished bases that resemble the clay remaining 
on the wheel head at the end of a session of "throwing off the hump." Why these lumps 
of clay were fired rather than recycled for later use is not understood. 

Palmer (1996:123-125) reports identification of potter's clay and unfired pottery 
bowls in room X of house III at Tell Bderi, but evidence of a potter's wheel or its 
installation was lacking. He concludes that this was household-level pottery production, 
and that a simple turntable support or even an ordinary bowl was probably used. 
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workplace with other remains of his craft equipment" (Moorey 1994:146). Postgate 

(1990:103-104) noted probable wheel fragments at Abu Salabikh, and cited other 

examples from Khafajah (Delougaz 1942:101) and Uruk (Heinrich 1935:25). Though in 

a late prehistoric context ( Pit F at Ur) Woolley again gives us one of the clearest 

descriptions: 

by one of the kilns foimd bedded in the sherds, were the fragments of an actual 
potter's wheel; it was a disk of baked clay 0.075 m thick and 0.75 m. in diameter, 
heavy enough to spin freely of its own momentum; the central pivot-hole was 
smoothed with bitumen (or perhaps the bitumen was for attaching a peg which 
itself revolved in a socket in the lower board) and at one point near the edge on 
the upper surface there were small holes into which could be put the stick-handles 
that served to turn the wheel (Woolley 1956:28). 

See Figure 1 in Simpson (1997:50) for an illustration of the wheel head discovered by 

Woolley mentioned above. 

The method through which such ceramic disks were mounted onto a pivot is not 

known, but perhaps Woolley (above) was correct in noting that the bitumen was used as a 

mastic for this purpose. Without citing his sources or examples, Moorey states 

from at least the late prehistoric period in Mesopotamia the potter's wheel is best 
reconstructed as a heavy, strong disk of baked clay or wood, up to about a metre 
in diameter, balanced on a relatively low fixed pivot of wood or stone. These 
wheels were constructed to run as true as possible without vibrating or wobbling 
(cf Evely 1988). The substantial size and weight of the wheel-head provided 
ample momentum once it had been put into motion by the potter or his assistant 
(Moorey 1994:146). 

The potters' wheels known from Syro-Palestine (Chalcolithic through Iron Age) 

are markedly different. They are evidenced by paired stones, one socketed and one 

pivoted "worn smooth and shiny by the rotary motion they underwent" (Amiran and 
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Shenav 1984:107, Figure 1). Because of their experiments with the pair of Canaanite-

Israelite potter's wheels, Amiran and Shenav suggest that a wooden board would have 

been attached to the upper stone, and that the stone pivot would have been lubricated with 

oil. With this reconstructed apparatus, they attained a speed of 60 rpm: 

a good speed for throwing small pottery vessels. It is slower than the usual speed 
in the first stages of today's pottery manufacture, i.e., shaping (150 rpm) and 
opening (100 rpm) the egg-shaped lump of clay (Amiran and Shenav 1984:108). 

In this experiment they also deduced that a 60 cm. diameter board was optimum as a 

wheel head because it gave both the potter and a helper enough room to work (assuming 

that an assistant was responsible for rotating the apparatus). Moorey (1994:147) states 

that it is likely that such pivots were also used in Mesopotamia, particularly in the north 

where stone was more readily available. He believes that their remnants may have been 

overlooked, but cites possible examples from Nippur, Tell Kannas, and Tell Yelkhi 

(Quarantelli 1985:161; Trokay 1989). Edwards and Jacobs (1986) also performed 

experiments with such wheel apparatuses, but found them very awkward and difficult to 

rotate with enough speed to truly facilitate pottery production; it seems unlikely that stone 

wheel heads would have been effective. Moorey (1994:147) discusses Egyptian potter's 

wheels depicted in art, and concludes that the "so-called 'fast' or 'true' wheel remains 

elusive in the Mesopotamian record, perhaps because it was largely, if not exclusively, 

made of organic materials" {ibid.). Moorey also gives a summary of Edwards and 

Jacobs' (1987) developmental scheme for the potter's wheel in Syro-Palestine 

(1994:148). 
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No clear evidence of a potter's wheel has been found at Tell Leilan, other than the 

abundant sherds from wheel-made pots. Note, however, that some interesting materials 

were found in "sherd pack" that covered the Op. 5 central street. Flat, earthenware 

ceramic disks occurred in the assemblage that may have been wheel-heads (see App. D, 

section D.2.c). Though these seem rather small in diameter, note that Jasim's (1985:87) 

suggested wheel heads are only 10-40 cm in diameter. 

Other possible evidence of the potter's wheel at Leilan was found in street packing 

materials: a yellow-green, extra thick vessel "base." No rim was preserved with this 

object, but the indentation of an open vessel was noted in its surface. This appears to be a 

"hump" ~ perhaps the end piece after other vessels were pulled from it. If indeed this is a 

clay "hump," it is mysterious that it had been fired (see App. D, section D.2.d). 

Intriguing comparative materials are reported from Tell Banat, north-central Syria 

(McCLellan and Porter 1994). Excavated as a portion of the Tishreen Dam (Euphrates) 

salvage projects. Tell Banat is a ca. 25 ha. walled town containing both "an industrial 

quarter for pottery production"(/Z>/<i. :81) and a public building with associated structures; 

in addition, there are three satellite sites, one being a conical mound (the "White 

Monument"). The pottery workshops are described by McClellan and Porter: 

In 1994 several phases of a ceramic production area were excavated on the west 
side of the city. Area D exposed dwellings/workshops and four pottery kilns. 
Two kilns were well preserved and have partially intact stacking floors with flues 
for the passage of heat and air from the firing chambers. In the surrounding work 
areas there were ashes, pottery dumps, large quantities of slag and wasters, small 
ovens, upper and lower parts of tournettes and numerous fragments of animal 
figurines and model wheels. Several more pottery kilns have been noted on the 



372 

surface over an area that extends some 200 meters north of Area D. Area A also 
contained evidence of ceramic production contemporaneous to the kilns of Area 
D. Calibrated radiocarbon dates indicate the use of the area was sometime 
between 2450 and 2800, while the ceramics may be dated to the EBIII period 
(McClellan and Porter 1994:82, emphasis mine). 

Use of this area is nearly contemporary with the Op. 5 ceramic manufacturing area at 

Leilan, and it is hoped that details of this interesting find at Tell Banat will be published 

in the near future. Further work in Leilan Op. 5 may reveal similar ceramic 

manufacturing features (see Chapter 9). 

Though direct evidence of potters' wheels in Mesopotamia is scant, there is even 

less known of ancillary tools used in pottery manufacture. Few have been identified 

other than the ceramic ring scrapers probably used to scrape vessel walls (see Alden 

1988; Henrickson 1992; li 1991). Abrasion on such artifacts has been studied by 

Henrickson (1992) and matched to marks left on vessels in the Godin III pottery 

assemblage (2600-1400 B.C.,Westem Iran). No similar implements have been identified 

at Leilan thus far. Potters' tools at Leilan may have been informally made fi-om bone, 

shell or wood, and as such would probably not preserve well. It is unlikely that metal 

(bronze or copper) tools would have been solely dedicated to pottery manufacture 

because of their assumed cost; however, bronze pins and nails were found during Op. 5 

excavation so these could have been available for use in incising pottery. 
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7.2 Assessment of Leilan Pottery-Formmg Techniques 

7.2.a Why? 

In reconstructing the tecimiques used to form pottery vessels, we approach the 

core of behaviors needed for construction of the various chalnes operatoires used to 

create the Leilan Fine ware pottery assemblage. Though other aspects of the production 

sequence, such as clay choice and firing details, are difficult to ascertain, the construction 

sequence used to form vessels is potentially reconstructable from the surface marks 

remaining on the artifacts themselves. Further, the production steps evident in the 

assemblage can be oriented such that we glimpse changes in the amount of time expended 

per vessel during actual forming of the vessels. These changes in time expenditure may 

be linked to what have previously been termed stylistic changes, and described in art 

historical terms as "degeneration" or "artistic regression" (cf. Lloyd 1978:45 and Perkins 

1949:75). 

7.2.b Descriptions of Techniques Used 

What I term "informed" visual examination of the surfaces of the wheel-made 

pottery found at Tell Leilan has been the most productive "method" applied in this 

dissertation. Most aspects of pottery-forming techniques and decoration used in the 

Leilan assemblage can be gauged from examination of the surfaces of the ceramics 

themselves, without recourse to further analytical tests. This opens such analysis to all 

archaeological ceramists because virtually no special equipment, and only a little training. 
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is needed (though work would proceed more quickly with use of a binocular microscope 

and glancing light source, as described by Kingery and Vandiver 1986:288-290). 

My visual examination of the ceramics was informed by different sources. As 

described in Appendix G. 1,1 was "educated" by discussions, consultations, and limited 

replication work with contemporary production potters. In general, I foimd these potters 

to be very open to archaeological consultation, and many were eager to help in any way 

they could. As mentioned, some replication work was also conducted, though this was 

generally on electric, rather than kick or stick, wheels. Replication work was primarily 

aimed at determining the production sequence of the pointed-based vessels common in 

period Illd. 

I was not only "informed" by others. I conducted replication experiments aimed 

at deciphering how wet the clay was when vessels were incised, as well as whatever I 

could discem about the directionality of incising, and the implements used to decorate the 

Illd wares. Further, 1 replicated some vessels myself (on an electric wheel) to test ideas 

about vessel formation. This hands-on work was very valuable. Rye (1981:74-80) 

provides a very useful, practical discussion of techniques used in wheel-manufactured 

pottery and the traces left by these operations. His work should be required reading for 

anyone working with wheel-made assemblages. I have simimarized his steps in Table 

7.2. 
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7.2.b.i Marks Examined 

Information about pottery forming techniques is contained in marks left on pots 

by throwing (ridges and grooves), cutting or otherwise removing from the wheel (usually 

found on vessel bases), trimming, wiping, as well as marks on vessel rims which indicate 

the manner in which the lip morphology was produced. Most of these marks are left on 

vessel exteriors. 

Additional information is gleaned from examination of vessel interiors, such as 

the occurrence of S-cracks (see App. G. 1) which indicate an incomplete understanding of 

vessel formation and compressive forces. Stretch marks are also sometimes noted on 

vessel interiors and these indicate use of clay that is less plastic than optimal for 

formation of the vessel produced. Stretch marks may also indicate rapid turning, high 

force and slight rotation of the top of the bowl compared to the bottom (P. Vandiver, 

personzil communication 1995). Thus, they may be indications of high-speed production. 

Compression ridges also form on interior surfaces when clay is pushed from the outside, 

such as in the formation of a constricted vessel neck, or in closing a hollow form, or 

pinching together a pedestal or pointed base. 

Occasional fingerprints are also discemable on vessels, generally on vessel 

exteriors; I term these "finger splotches" because they do not usually show specific 

dermatoglyphs (see Figure 7.7). "Splotches" form when wet fingers and wet clay come in 

contact, for instance when a potter removes a vessel from the wheel with hands wetted in 

slip or water. Actual fingerprints (dermatoglyphs) could be seen in firm clay, especially 
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if the fingers were relatively dry at the time they came in contact with the clay. Because 

of the way in which they form, occurrence of splotches can support inferences about the 

dryness of the vessels when they were removed from the wheel-head, and perhaps also 

about the speed or care with which the potters were working. Also, they indicate that a 

portion of the vessel was certainly not trimmed after the handling which caused the 

splotch. It must be noted, however, that the fingerprints are not necessarily only those of 

the potter who produced the vessel on a wheel; ethnographically, assistants (often 

children) transport thrown vessels to their drying positions so that the potter can remain 

seated at the wheel (e.g., Kramer 1997:45). Rye and Evans (1976) also frequently 

mention that vessels are moved by people other than the individual who formed the pot. 

and that often the women of the households move vessels constructed originally by men 

(Rye and Evans 1976:45). That other workers assisted to move formed vessels away 

from the potter's wheel was also mentioned to me by potter-consultants who had worked 

in factory settings, especially Don Swanson (see Appendix G. 1). 



Table 7.2: Pottery Throwing Stages and Their Detection in Artifacts 

Operation Description of Action Surface Markings from Action 

Centering After a ball of clay has been "wedged" (that is, 
all air pockets dislodged by kneading and other 
actions), it is placed on the wheel-head and 
pressure is exerted on it by the potter's hands 
while it begins to rotate. The goal is that the 
clay "revolves concentrically with the axis of 
rotation of the wheel" (Rye 1981:74). 

None. All possible markings are obliterated by 
subsequent operations. 

Wetting Both the wheel head and clay must both be dry 
when potting begins, otherwise the clay, or 
hump, will not bind with the the wheel head and 
slippage will later occur. During all subsequent 
operations, the hands and the clay are moistened 
with water so that the lubricated clay will pass 
smoothly through the potter's hands. 

Slurry marks (see Table 7.1 and Figure 7.3). 

Opening After clay is centered, a hole is indented in the 
top, usually with the thumbs. The hole is 
pushed down the axis of rotation and pushed 
sideways to widen the vessel; this step 
essentially forms the interior base of the vessel. 

"This leaves a spiral groove across the interior of the 
base, which may be flat, recessed or have a slight cone-
shaped prominence at the center; these variations will 
occur on vessels made by the same potter" (Rye 
1981:75). The spiral groove is frequently intact in 
closed forms, but is often smoothed or obliterated in 
open forms, sometimes with a tool {ibid.) (Figure7.8). 
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Lifting Next, one hand is placed inside the vessel and 
the other is outside, exerting pressure while 
lifting the clay upwards. This both thins and 
raises the vessel walls simultaneously. 

The spiral groove noted in the vessel base from opening 
will be continued up onto the interior vessel walls. This 
will be especially visible on the interiors of closed pots. 
Lifting, as well as opening, grooves and ridges show the 
direction of rotation (Figure7.8, 7.9; App. E; 
Ryel98l:75). 

Shaping Additional application of pressure to change the 
diameter of a vessel, generally without 
increasing the height. This operation is used to 
refine the vessel shape. 

This can leave traces, but it can also obliterate the 
grooves and ridges left by lifting. Grooves left by 
shaping are shallower and less pronounced than those 
left by lifting. When tools are used, fine parallel lines 
are left, sometimes drag-marks appear where coarse 
inclusions were dislodged by tooling. 

Collaring "Narrowing the diameter at any point, usually 
near the top, by placing the hands opposite one 
another on the exterior and squeezing upwards" 
(Rye 1981:74). 

Compression ridges appear on interior vessel walls. 
These ridges are usually diagonal, but can also be 
vertically-oriented if the vessel has a tall neck. 

Leveling If forming to this point has been imperfect, the 
potter may use a sharp tool, such as a needle, to 
cut a level rim while the vessel is rotating. 

All traces generally obliterated. 

Folding The potter can flare the lip of the vessel 
gradually outwards, then roll it back completely 
to create a rim of double thickness. This can 
then be quickly shaped to any profile. 

Observation of rim types. 
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Cutting The vessel is removed from the wheel-head once 
it is completed. A wire, thread, or other string
like material is passed either along the wheel-
head or under the vessel at the top of the hump 
of clay while the wheel turns. This severs the 
bond, and now another pot can be made. 

All marks can be obliterated later, but if the vessel is cut 
when the wheel is turning, a U-shaped spiral cut mark is 
left (Figure 7.5 and 7.5; see also Rye 1981:80). If the 
wheel was stationary, then no u-shape or spiral marks 
will be present; rather, cutting with a string will leave 
straight, parallel drag marks where gritty inclusions 
were dislodged. Slight rotation will leave slightly 
curved parallel grit tracks (see Rye 1981:80). 

Removal "This operation requires considerable skill to 
prevent the vessel from being deformed. The 
vessel and the potter's hands must be dry or the 
vessel will slip" (Rye 1981:75). 

Impressions of hands and/or finger-tips will appear near 
the base (termed "splotches" here), but these may be 
obliterated by later smoothing (Figure 7.7). 

Trimming/ 
Turning 

Vessel is re-mounted on the potter's wheel when 
"leather hard" and supported either by the 
potter's hand (which is difficult), or by a "chuck" 
made either of a solid material or merely from 
clay (see Rye 1981:88, illustrations). Vessels 
are essentially re-centered upside-down on the 
wheel and rotated at high speeds. A tool is held 
at an acute angle to the vessel wall or base such 
that it shaves clay off the vessel surface and re
shapes the pot. 

Facets are often left by the tool, and grit drag marks are 
frequently evident because they become dislodged from 
the clay body by the tool. Because the vessels are 
almost always mounted upside-down for trimming, the 
spirals resulting from this work on vessel bases usually 
contrasts with the direction of throwing ridges evident 
in the upper portion, or interior bases, of vessels. 
Vessel wall thicknesses may become eccentric (such as 
walls that are thicker than the base because the base was 
heavily trimmed). Also, vessel walls can chanae shape 
" carinations are usually cut into vessels during 
trimming. Ring bases are cut during trimming. 
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Smoothing Moisture can be applied to the trimmed vessels, 
either by hand or with a cloth or sponge (then 
sometimes called wiping). Contemporary 
potters sometimes use spray bottles to assist in 
smoothing. 

If marks from smoothing can be seen at all, they will 
likely have the same spiral rotation direction as 
trimming. However, vessels can also be turned right-
side up for wiping; "the wiping marks cross over the 
trimming marks on the exterior and the throwing marks 
on the interior, confirming that wiping was the final step 
in the forming sequence" (Blackman et al. 1993:65-66). 

Other 
Decoration 

Burnishing 
and incising 
are the two 
decorative 
techniques 
used in the 
Leilan 
assemblage. 

Burnishing is generally done on 
a slip which was applied to a 
trimmed, leather hard vessel. A 
hard, smooth implement is 
rubbed over the surface until the 
slip particles align and create a 
luster. 

Effects of burnishing/polishing can be noted from the 
appearance of sherd surfaces. Evidence of the slip can 
be noted in examination of the sherd cross-section, or in 
refiring (as in this study) where the slip fires to a color 
different from the sherd paste. No patterned burnishing 
has been noted in the Leilan materials. 

Burnishing 
and incising 
are the two 
decorative 
techniques 
used in the 
Leilan 
assemblage. 

Incising is effected with a 
narrow-ended tool, and 
variations are caused by the 
shape of the tool's end (square, 
pointed, comb-like, etc.). Tools 
used could have been made from 
wood, bone, shell, or even metal 
(bronze). 

Again, effects of incising are noted on sherd surfaces. If 
incised marks are continuous and regular around the 
entire circumference of a vessel (cf. Rye 1981 :Figure 
62d), they were probably executed while the vessel was 
rotated. Incising sequence can be observed in the over
lapping design elements. Relative dryness of clay is 
characterized by the incision-edges: "thrown-up edges" 
indicate soft, plastic clay; "clean" lines indicate a 
leather-hard condition; and chipped-edges suggest a 
very dry condition (cf. Rye 1981:67, Figure 47). 

ut 
00 
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7.3 Results: Discussion of In-Depth Analyses 

7.3.a What Was Analyzed 

A sample of the sherds analyzed were further examined in reference to the in-

depth attributes described in Appendix E. Selection of this sample varied by period 

because of my access to the materials; most Leilan Illd materials from Operation 5 are 

housed at Yale, thus only items currendy in my possession in Arizona were assessed in-

depth (98 sherds). Period Ila and lib were sampled such that approximately one third of 

the total Fine ware, open-form"' sherds analyzed in the study from each period (Ila and 

lib) were analyzed in-depth. Lots were chosen randomly until the one-third sample total 

was reached. In total, 98 sherds from period Illd, 160 from Ila, and 316 from lib were 

analyzed according to the in-depth criteria established in Appendix E, and only Fine 

ware, open forms were assessed (total N = 574). In future analyses I advocate 100% in-

depth analysis-sampling, at least of the "prov. 1" lots. Time restrictions did not allow a 

total sample in the current study. The following discussion will cover summaries of 

observations of the In-depth analysis criteria (listed in Appendix E, Figure E. 1). 

7.3.b Direction of Wheel Rotation 

Leilan potters in the mid-third millennivmi generally rotated their wheels in a 

counter-clockwise direction. Almost all vessels examined that showed clear evidence of 

revolution direction were made by counter-clockwise rotation (see Figure 7.8). In period 

'" It was often ambiguous whether or not a base sherd was from an open or closed form. 
Appraisals were made during analysis based on previous experience. 
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lib some vessels appear that were made on wheels turning in a clockwise direction. The 

implications of this are not yet clear and must be further examined in future research. 

Wheel rotation directionality was observed primarily in the interior whirls of base 

sherds (see App. E). "Reading" of rotation direction from exterior lifting ridges proved 

difficult because these were often obscured by either smoothing or trimming. Though 

trimming rotation directionality could theoretically be adduced as well, there is a greater 

possibility for ambiguous results. Though vessels are generally mounted upside down for 

trimming, they could been mounted "right-side up." Also, trimming could have 

been effected by tooling down from the base, or sometimes up the side of the vessel 

(though this is unlikely); this would have created grooves slanting in opposite directions. 

Because of the ambiguity inherent in interpretations, direction of trimming rotation was 

ignored in this study. 

Very few of the Illd bases conclusively showed rotation direction; it appears that 

the vessel interiors were rotated and smoothed, or otherwise altered,'-® subsequent to the 

opening and lifting of the vessel walls. Two Illd pointed bases, however, did exhibit 

actual clay "swirls" (one is shown in Figure 7.9), and these swirls show a counter

clockwise rotation. The presence of these swirls also indicates that these two vessels 

were certainly built "right-side up" rather than "coned" or closed over (see Figure G.3, 

Some pointed vessels exhibit a depression that may have been the intentional 
compression of the vessel base to prevent S-cracking (none of the vessels that show this 
mark have compression-cracks). 
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and Figures. 7.29-7.38) because such marks could not have been made on the vessel 

interior during "upside down" construction.'^' Xeroradiographs also show clear coimter-

clockwise throwing swirls in the thirteen pointed-based vessels assessed.'— The "mini-

flat" cups from period Illd rarely display an interior "whirl;" interiors of these vessels 

were generally smoothed so that the marks were obscured. Exterior markings were not 

visible on the Illd materials; many were encrusted with carbonate residues, were incised, 

or were heavily trimmed. 

Approximately 21% (N = 34) of the period Ila vessel fragments assessed showed 

directionality of rotation; 5% of these were discemable from exterior markings, and the 

remaining 16% were diagnosed from interior swirls in vessel bases. Period Ila directions 

were exclusively counter-clockwise. The period Ila vessel sherds examined were often 

smoothed on their interiors, and frequently trimmed; rims were wiped and smoothed, so 

these pieces rarely displayed the rotation direction. This may have been affected by the 

contexts of the vessels examined from period Ila, which were primarily refiise from 

Forming techniques used to make the pointed-based vessels are sununarized in 
Appendix G.I, and illustrated in Figure G.3. These techniques are also illustrated in 
Figures 7.29 - 7.38 which show D. Swanson's replication work on this issue. 

When the wheel head turned in a counter-clockwise direction, I infer that the wheel 
was kicked with the right foot (if a kick wheel was used). 
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occupation floors, as opposed to workshop refuse (period Illd) or street-paving materials 

together with occupational refuse (Ilb).'^ 

Most of the period lib vessel interior bases (N=63) examined showed at least 

remnants of the "opening" swirl from which wheel rotation direction could be diagnosed. 

Only very few were smoothed such that wheel rotation could not be diagnosed. Often lib 

vessel walls were trimmed, or rims were wiped and smoothed; therefore, the direction of 

rotation was not always discemable from the exterior of vessel walls. A counter

clockwise rotation direction could be diagnosed from over 31% (N=98) of the lib sherds 

examined, and a clockwise rotation direction is evident in two artifacts. These figures are 

only preliminary statistics and will likely change when more sherds are added to the in-

depth analyses. 

7.3.C Stretch Marks 

Stretch marks (Figure 7.10, 7.11) are rare in the assemblage, and are mostly 

present in period lib (N= 12), though they occasionally occur in lla (N= 3). They were 

not observed in the period Illd assemblage. Their presence may indicate a high rotation 

speed and subsequent lifting speed, as suggested in Blackman et al. (1993) and by potter 

consultants (App. G. I). Stretch marks may also indicate clay quality in that the clay used 

was too lean (not plastic enough) for the speed at which vessels were thrown on the 

wheel. Because they are more common in period lib than the earlier periods, I infer that 

Thus, the vessels may have been "finer" or more smoothed than those from the 
workshop and paving contexts. 
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manufacrnre speed increased during lib, and also that use of clays that were marginally 

"fit" for the tasks probably increased. 

73.d Throwing Marks 

Throwing marks (Figure 7.12) are clearest in the period lib assemblage, 

somewhat visible in period Ila, and difficult to discern in the early period (Illd). This 

may be caused in part by vessel preservation; much of the Illd assemblage were kiln 

wasters, and were either bloated or encrusted with carbonate deposits. Exterior ridges 

could have been frequently also trimmed away in period Illd. These trends probably 

indicate an increase in throwing speed between the early period and the later period. "Rill 

count" was not a useful measure in this study because sherds were generally too small to 

accurately assess their number over a 10 cm span. 

7.3.e Vessel Wall and Base Thickness and Trimming 

Vessel wall thickness was shown to generally increase through time, but each 

period is highly variable. When possible, readings were taken at the vessel lip; however, 

period lib bases were usually much thicker than their lips (lips averaged 4.01 mm, bases 

averaged 9.35 mm). Period Illd vessel lips averaged 3.23 mm, and period Ila averaged 

3.35 mm; these are not deemed significantly different. Further work in this area is 

warranted, especially to differentiate the variations in vessel wall thickness by ware, and 

by position of the measured sherd on original vessel body (this seems to be a large 

contributor to the variation in wall thickness, lips being thinner than bases). Variations in 
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vessel wall thickness by vessel size are also notable, and this effect needs to be better 

controlled before relevant comparisons can be made between periods. 

The measured sherds do support my overall impression of the assemblage: early 

wares are thinner and more carefully trimmed, whereas the majority of Leilan lib pottery 

is thicker-walled, and especially thicker in the base. Some period lib material is also 

extensively trimmed (specifically the Stoneware-like stacked kiln wasters), but little 

effort was made to conceal the trimming marks. Period Ila materials, though also 

trimmed (often extensively), were smoothed. It appears that efforts were made to conceal 

the trimming marks on period Ila wares. 

These differences probably highlight different amounts of effort and time 

expended in trimming vessels, but they may also reflect fimctional differences of the 

materials excavated from each period. Additionally, the greater diversity in period lib in 

trimmed vs. not-extensively trimmed vessels may be a factor of the greater number of 

sherds recovered and studied from this period as compared to the other periods (see 

discussions in Chapter 5). Nonetheless, thicker vessel walls and bases may indicate faster 

or less-proficient manufacture. Changes in the market for pottery must have also 

accompanied these production changes; vessels created in the rougher manners of period 

lib were apparently sufficient to meet the needs of the pottery consimiers, despite their 

changed appearance (possibly because of a limited supply and increased demand caused 

by settlement population growth). 
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73.f Rim and Base Modifications 

Modification added to open Fine ware vessel rims decreases through time. 

Because only 39 period Illd rim sherds were examined in Tucson (the majority of Illd 

materials shipped to Tucson were pointed-base sherds), rim type statistics from the initial 

sort analyses were investigated. In the initial sort, 695 sherds were Fine ware rims. Of 

these, 49% (N=343) were open simple rims (type 1 or type 19). Beaded rims, formed by 

flexing the vessel rim slightly on the wheel, then often trimmed to a straight-edged 

"bead," comprised 47% of the Fine ware rim assemblage (N=180, types 3, 20 and 21). 

Other rim forms, primarily closed types, comprised only 4% (N=26) of the assemblage. 

In order to better compare data between periods, rim data from the initial sort 

analyses were also used to assess effort expended in rim modification for period Ila and 

lib. Results are also summarized in Table 7.3. Period Ila rims generally follow the Illd 

pattern where open simple and open beaded forms are equally represented; however, in 

period Ila, more slightly-treated rims appear (such as simple-pinched, or flat). As seen in 

Table 7.3, the percentage of beading decreases to 31% (N=124) from 47% in period Illd. 

Period lib sees yet another drop in the percentage of vessel rim modification: only 16% 

(N=173) of open Fine ware rims are beaded, whereas slightly-treated rim modifications, 

such as flat rims, pinched, or flaring forms dramatically increase to 51% of the 

assemblage (N=557). 
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These figures suggest a general decrease in labor expended in rim modification 

over time, but note that it is not a continuous decline from beaded forms to plain simple 

rims. Instead, the later period shows trends toward slight modification of vessel lips that 

were probably effected quickly as a portion of the vessel shaping process, rather than as 

an extra step of "collaring" or rim-forming. 

Table 73: Fine Ware Rim Modification by Period 

Rim Description Rim Codes Illd Ila lib 

Simple 1,19,(15,12) 

ff 

206 
19% 

Open Beaded 3,20,21 (18) 
479$ 

173 
16% 

Other Simply 
Modified 

2,4, (5, 6) na 84 
21% 

557 
.•••.•.•.•i'.'.'.-.'.'.'.Vi'l.'.WiV.VrtV.Vi 

51% 

Other types Sparse Frequencies, 
mainly closed forms 

26 
4% 

67 
17% 

161 
14% 

Total all 695 
100% 

397 
100% 

1097 
100% 

Vessel bases show a trend toward quick removal of vessels from the wheel 

without further modification when examined through time. Virtually no vessel bases 

examined from period Illd exhibited string cut marks (see Figure 7.5, 7.6), but note that 

flat bases comprise less than 1% (N=20) of the total provenience 1 Illd sherds (N=1075). 

Certainly many Illd vessels could have been removed from the potter's wheel with a 

string, but the vessels were all trimmed or otherwise modified after removal. Period Illd 
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Pedestal bases (Figure 7.13, 7.19; see discussion under "joining" below) also did not 

show string-cut marks. 

"Mini-flat" bases, which characterize period Ila, do not have string-cuts; instead, 

these bases usually show rough trimming marks. Often the vessel base is irregular, rather 

than round; this appears to have been formed by rapid vessel tuming/trimming. A few of 

the rare flat bases dated to period lla do show string-cut marks, but most are smoothed 

over and/or trimmed. Period Ila Pedestal bases, though probably formed in a single piece 

rather than joined, have been trimmed such that any original string-cut marks are 

concealed (see Figure 7.13, 7.14). 

String-cut marks are commonly seen in period lib flat vessel bases. They are the 

norm for small cups (form 001), and for pedestal-based vessels (both types 005 and 006). 

Flat-bottomed, straight-sided "beakers" or sila vessels fall into two categories, however: 

those that are fired to a green stoneware-like fabric are generally trimmed, whereas 

vessels in other fabrics usually show no trimming and do show string-cut marks. All 

string-cut marks were coded as C-shaped marks (see App. E) rather than parallel drag 

marks or slightly curved ones. These indicate that the vessels were removed from the 

wheel during rapid rotation (cf. Rye 1981:80). 

Only approximately 35% (N=23) of period lib vessel bases examined were not 

further modified after being string-cut; these were a mixture of flat-based and pedestal-

based forms. All other vessel bases were trimmed to round (39%, N=25), mini-flat (14%, 
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N=9), pointed (5%, N=3), trimmed flat-bases (6%, N=4) or other forms (1%, N=l). 

Therefore, even though a significant portion of the assemblage was not modified after 

removal from the potter's wheel, all other vessels were further modified by trimming. 

Again, only a segment of the assemblage appears to have been manufactured with 

increased efficiency. 

7.3.g Handling Marks — "Splotches" 

Specific fingerprint-like marks related to handling were not observed in any of the 

period Illd wares examined. These marks may have been obscured by subsequent 

trimming, and they may also have been difficult to discern because of the post-

depositional surface residues noted above. Their absence may also indicate that vessels 

were only moved from the wheel at a drier state than vessels during periods 11a and lib. 

Only two period Ila vessels with "splotches" were noted, but such marks were seen in 11 

of the period lib sherds examined (Figure 7.7a,b,c). These dermatoglyphs were present 

on vessels with flat, untrimmed bases displaying string-cut marks. The marks cluster 

near the vessel bases, and thus were likely formed when the vessels were removed from 

the potter's wheel by moist potters' hands. I interpret the presence of these marks also as 

evidence of increased vessel manufacture speed during period lib. 

73.h Compression Cracks — S-cracks 

Compression cracks form frequently in the base of wheel-thrown vessels. They 

are termed "S-cracks" because of they are shaped generally like an S. They form during 
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FIGURE 7.7.a, Finger impressions left 
by potter or potter's assistants, 
photograph by L. Senior and S. Van 
Keuren. 

FIGURE 7.7.b, Finger impressions 
left by potter or potter's assistants, 
photograph by L. Senior and S. Van 
Keuren. 
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FIGURE 7.7.c, Finger impressions left by potter or potter's assistants, 
photograph by L. Senior and S. Van Keuren. 

FIGURE 7.8, Reading 
Clockwise vs. Counter-
clockv.ase Wheel Rotation 
Direction from Sherds. 
Spirals indicate view looking 
into a vessel at interior swirl 
formed when clay was 
originally opened during 
manufacture. Slanted lines 
indicate views of throwing 
ridges formed on vessel 
exteriors. Care must be taken 
to distinguish original 
throwing ridges from 
trimming marks. Original 
Illustration by Catherine 
Sarther. 

Counter-clockwise 
Wheel Rotation 

Clockwise 
Wheel Rotation 
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FIGURE 7.9, Vessel bases exhibiting throwing swirls that indicate original 
wheel direction of rotation., photograph by L. Senior and S. Van Keuren. 

FIGURE 7.10, Clay 
Stretch marks, 
photograph by L. Senior 
and S. Van Keuren. 



394 

FIGURE 7. II, Clay Stretch marks (left) vs. compression marks (right), 
photograph by L. Senior and S. Van Keuren. 

T", • 

FIGURE 7.12, Throwing ridges, photograph by L. Senior and S. Van Keuren 
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b 

FIGURE 7.13, Pedestal Base Forms: a. Period Illd, joined base; b. Period Ila 
heavily trimmed base; and c. lib string cut single-piece base, photograph by L. 
Senior and S. Van Keuren. 

FIGURE 7.14, Don Swanson, professional potter, replicating a solid-piece 
miniature pedestal-based goblet. Photograph by L. Senior. 
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FIGURE 7.15, Trimming marks on vessel bases. Center, pointed vessel bases 
(period Illd); right, round base (lib), photograph by L. Senior and S. Van Keuren. 

FIGURE 7.16, Trimming marks on 
mini-flat incised vessel (Illd); note 
vessel wall carination also, photograph 
by L. Senior and S. Van Keuren. 
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CM 

FIGURE 7.17, (above) 
Stoneware, stacked kiln 
waster similar to those 
studied by Blackman et al. 
(1993); note trimming on 
vessel exterior and base. 

FIGURE 7.18, (left) Period Illd 
pointed base; note trimming marks 
at top (point). Photograph by L. 
Senior and S. Van Keuren. 
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FIGURE 7.19, Leilan Period Illd representative forms. Note that pointed base in 
center shows a clear counter-clockwise swirl, demonstrating that it was made 
"right-side up" on the potter's wheel. Also note unfired sherds from kiln dump in 
lower right. Photograph by L. Senior and S. Van Keuren. 

FIGURE 7.20, 
Leilan Period lib 
Representative 
Forms. Note string-
cut marks on 
pedestaled and flat 
cup bases, as well as 
trimming marks on 
round-based cups. 
Photograph by L. 
Senior and S. Van 
Keuren. 

SKW tVa'Jiiicnl 

ill iSIKf aumd bâ cs 
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FIGURE 7.21, Unfired sherds from period Illd kiln dump in Op. 5. Note 
trimming marks on left, and incising on right. Photograph by L. Senior and S. 
Van Keuren. 

FIGURE 7.22, Incised sherd and incised unfired sherd from period Illd kiln 
dump. Note design similarities. Photograph by L. Senior and S. Van Keuren. 
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FIGURE 7.23, Incised period Hid sherds. Photograph by L. Senior 
and S. Van Keuren. 

FIGURE 7.24, Incised waster from period Illd kiln dump. Vessel wall was 
carinated and had mini-flat base (as shown in Figure 7.16). Photograph by L. 
Senior and S. Van Keuren. 
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FIGURE 7.26, 
Don Swanson, potter 
consultant in his 
workshop. Photograph by 
L. Senior. 

FIGURE 7.28, Wire cut demonstrating "C-cut" mark left when vessel was 
removed from the wheel. Photograph by L. Senior. 
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FIGURE 7.29, Replication of "Upside Down" technique for construction of 
pointed-based vessel; also termed "coning" by some consultants. Swanson is 
raising the vessel walls from a hump, and closing them. Photograph by L. Senior. 

FIGURE 7.30, Pointed based vessel has been formed upside down; 
Swanson smooths contact of vessel lip and hump in preparation for 
removing vessel from wheel. Photograph by L. Senior. 



FIGURE 7.31, Upside-down vessel is removed from wheel; note the thick, 
uneven lip which would have to be trimmed to resemble Leilan Op. 5 assemblage 
vessels. Photograph by L. Senior. 

FIGURE 7.32, Cross-section of pointed vessel thrown upside down; note thick 
vessel lip. Photograph by L. Senior. 
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FIGURE 7.33, 
Replication of 
"Right-side up" 
pointed base 
construction; note 
that vessel was 
easily thrown off the 
hump by Swanson. 
Photograph by L. 
Senior. 

FIGURE 7.34, 
Right-side up vessel 
has been cross-
sectioned to examine 
interior of vessel 
"point." 
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FIGURE 7.35, Cross-sections of right-side up construction; note tapering 
of vessel wall thickness toward vessel lip. Photograph by L. Senior 

FIGURE 7.36, View toward center 
of replicated "right-side up" pointed 
vessel; note throwing ridges. 
Photograph by L. Senior. 



FIGURE 7.37, Leilan pointed based sherd placed on a chuck as if it were a 
portion of a vessel to be trimmed. Photograph by L. Senior. 

FIGURE 7.38, Swanson demonstrates trimming that would hone vessel point 
after it was made with "right-side up" technique. Photograph by L. Senior. 
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drying because of two inter-reiated reasons. First, if vessel walls are thinner than the 

vessel base, as is typical of wheel-made pots, vessel walls dry before the base is 

completely dried. As moisture attempts to "wick" out the vessel walls, it hits the dry 

portion and cannot go further; moisture is thus trapped in the base. In the base, moisture 

evaporates out between the clay platelets. These platelets have been twisted by the 

rotation of the vessel during forming, and the path by which the water leaves roughly 

forms an "S." Second, vessel walls were compressed when they were formed as the 

wheel rotated, but the vessel base was formed without any compression. Because of this, 

water can more easily evaporate out through the un-compressed surface of the base. If an 

"S" crack is to be prevented, then the potter should add compression to the surface of the 

base, such as by pushing the thumb onto it after the vessel is cut free from the wheel 

head.(see discussion of these marks in Appendix G.l, under Don Swanson). 

S-cracks (Figure 7.2) are occasionally found in period lib 0^=5) and Ila (N=l) 

vessel bases, but are more commonly encountered in period Illd pointed bases. They are 

found only in the pale green-buff wares and in the green and rust-colored kiln wasters; the 

brown-buff pointed bases found in the kiln dump feature (App. C.2) do not exhibit S-

cracks (see Figure 7.2, right). These bases have a peculiar depression on their interior 

where an implement was inserted. This may be the trace of a tool that was used to assist 

in creating the pointed base form, or it may be compression implemented intentionally to 

prevent S-cracking (see discussion in App. G.l); whichever it's raison d'etre, vessels 
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bearing this mark do not exhibit compression cracks. The depression is approximately 

5mm in diameter, and looks as though a modem pencil (eraser end) had been stuck into 

the base of the pot as it was formed. 

Significance of S-cracks in this assemblage is unclear. They rarely extend 

completely through the vessel wall, so generally did not pose fimctional constraints on 

subsequent vessel use. They are generally indicators of wheel manufacture (Rye 

1981:66) as well as indicators of too-rapid drying: 

When drying cracks become a recurring problem, potters change materials, 
modify forming procedures to produce less stress, alter the drying environment, 
change firing methods, and even change the forms of the vessels to those less 
susceptible to cracking. Prevalence of cracks on a particular form or assemblage 
in an archaeological complex can be anticipated to be followed in time by one or 
more of the above changes (Rye 1981:66). 

Though the Op. 5 kiln dimip may be an anomalous Illd assemblage, it does appear that 

the Op. 5 potters changed their methods after this period such that S-cracks became much 

rarer in the assemblage. This may have been effected through a change in materials, as 

well as through formal changes in shape and manufacture techniques, as well as through 

changes in the drying routines. 

7.3.1 Joining of Vessel Components 

Vessel joins are not prevalent in the Op. 5 assemblage. As previously mentioned, 

period Illd pedestal bases appear to have been formed separately from the pointed-based 

cup to which they were later joined; this technique seems to have dropped out of use 

during periods Ila and lib wherein pedestals and vessel cups were made in a single piece 
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(Figure 7.13, 7.14). This llld joining technique is clearly a more time-consuming 

manufacture method than that used later (although the Ila pedestal vessels were 

extensively trimmed). 

The only other vessel joins noted in the Op. 5 assemblage were handles and 

spouts coded as appliques in the initial sort analysis. Because these elements are 

extremely rare, totals are presented based on counts derived from the mitial sort files 

rather than from the more restricted in-depth analyses. These counts are presented below 

in Table 7.4. Incidence of applique increases over time: only 3 lugs are present in period 

llld (0.3%, total N=1009), 4 are noted in period Ila (0.8%, total N=506), whereas 7 

handle/lugs and 9 spouts (N=16, 1% of total N=1528). These data do not suggest 

decreased time expenditure per vessel during manufacture, and thus are in contradiction 

to other data obtained thus far in this study. The actual numbers of quantified joins are 

very small, however, so these data carmot be interpreted as particularly damaging to the 

central thesis of increased efficiency of individual vessel manufacture through time. 



410 

Table 7.4: Applique Joins Applied to Fine Ware 

Description Code ind Ila lib 

Knobs 34 0 I 0 

Other Lugs 36 2 0 I 

Colander 40 0 0 I 

Other Object 47 0 0 I 

Spouts 48 1 I 

Round Handles 49 0 1 0 

Figurine 
Fragment 

63 0 I I 

Double Spout, 
miniature 

64 0 0 I 

Unknown 
Spout of 
Handle 

66 0 0 2 

Total mixed 3 4 16 

Total Fine 
Ware Sherds 

— 1009 506 1530 

% sherds 
appliqued 

— 0.3% 0.8% 1.00% 

7.3.j Trimming 

Most vessels examined in this study showed post-wheel forming trimming marks. 

Virtually all open. Fine ware period Illd and Ila vessels studied showed evidence of 

trimming on their surfaces, but almost none of these displayed trimming marks on their 

rims. Trimming was generally restricted to vessel bases, and the lower portion of vessel 
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walls. As such, period Illd and Ila trimming can be considered essential in shaping 

vessel bases and the contours of vessel walls. The Illd pointed bases were honed by 

trimming (Figure 7.15, center), the Illd (Figure 7.16) and Ila mini-flat bases were formed 

through trimming, as were the period Ila round bases (Figure 7.15, right). Vessel wall 

carinations, which generally appear with mini-flat bases, were effected through trimming 

(Figure 7.16), and walls of pointed based vessels may have been significantly thinned 

through trimming as well. No vessel interiors show evidence of trimming, and no 

evidence of chucks or other supports were noted during analysis. 

Period lib vessels were also often trimmed (Figure 7.17, 7.20). As noted above 

and by Blackman et al. (1993), the well-sintered, green-colored, stacked kiln wasters 

were extensively trimmed. Blackman et al. (1993) also note post-trimming wiping on 

the vessel lips, but I found these marks somewhat ambiguous and difficult to assess 

during analysis so could not quantify them. All of the period lib round-based Fine wares 

were trimmed on their exterior; it is likely that the base was finished this way after being 

formed "on the hump." Exceptions to lib trimming are the vessels that show string-cut 

bases: the small flat-based cups, some flat-based bowls, and solid-flat pedestal vessels. 

These vessels almost never show post-wheel trinmiing. 

The rare, thin, exceptionally-well made lib open bowls show extensive trimming 

on their bases (see Figxire 7.3 a, b), and the small flat, somewhat footed base of these 

vessels is created through trimming. Also, the slight bead at the vessel lip was made not 
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through turning of clay during shaping, but through a slight incised mark made with 

rotation immediately below the vessel lip. 

7 J.k Fire Cloud Marks and Burnishing 

Incidence of fire clouding was not intensively studied in this analysis. Also, 

quantification of burnishing marks proved more difficult than originally expected. More 

than half of burnished sherds are Medium wares rather than Fine wares. Detailed, 

systematic analysis of this characteristic did not seem fruitful, and burnished sherds are so 

rare in the assemblage that it was unlikely that this in-depth sort would adequately sample 

them. 1 note here that burnishing appears more commonly in period Ila on Fine wares 

than in either of the other two periods, and that use of this labor-intensive technique 

declines (but does not vanish) during period lib. Though the sample size is exceptionally 

small, incidence of interior and exterior burnish appears in period Ila and continues into 

lib. See summary Table 7.5 for detailed listings drawn from the initial sort analysis. 

Table 7.5: Burnishing Frequency on Op. 5 Fine Wares 

Burnishing Codes Illd Ila lib 

30 (exterior) 13 18 22 

70 (interior and exterior) 0 

Total 13 20 26 

Total Fine Ware Sherds 1009 506 1530 

Total % Burnished 1.3% 1.7% 
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73.1 Vitrification 

Prevalence of high vitrification, likely caused by high firing temperatures and 

long firing periods increased over time. Data are presented below in Table 7.6. Non-kiln 

waster sherds from period Illd are very rare in my accessible sample; therefore, these 

results can only be considered preliminary until more data are collected from other Illd 

contexts and until these issues are examined in the remainder of the assemblage housed at 

Yale. Though whether or not a sherd was a waster was recorded, this can not be used as a 

"waster statistic/index" sensu Costin 1991 because wasters were not universally retained 

for analysis by all excavators of Op. 5. 

When "partial clinkiness" is examined, it appears that the Ila assemblage was 

more highly fired than the lib one. When percentages of vitrification are combined 

(partial clinkiness, dinky, and waster), periods Ila and lib are very similar. I believe that 

this indicates that period lla saw a higher general firing temperature for all wares, and 

that the bimodal nature of period lib firing (see Chapter 8, below) caused the assemblages 

to resemble each other in this statistic: Almost equal numbers of Ila sherds were highly 

fired (very dinky) as high fired (partially dinky), whereas many more lib sherds were 

highly fired than "high-fired." 
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Table 7.6: Vitrification ("Clinkiness") of Fine Wares Noted in In-depth Analyses 

Illd Ila lib 

Very Clinky 8 
33% 

Partially Clinky 4 
16% 

38 
24% 

30 
9.5% 

Probably Waster 70 0 8 
2.5% 

Total Fine Wares 98 
(24 were 

considered non-
wasters) 

160 316 

Total Clinky % 50% (N=24) or 
12%(N=98) 

46% 47% 

7.3.ni Incising 

Period Illd, and later, incising was done in a variety of styles, but they can be 

summarized according to the number of steps used in each style, and in the amount of the 

vessel that was covered with design. Because most of the period Illd materials are 

housed at Yale, and because these are the majority of incised materials, analysis here is 

restricted to interpretations of the initial count analysis. I analyzed all incised sherds. 

The incised designs were assessed according to the steps used to produce them, 

and different designs were grouped together if they required the same number and kind of 

steps in their execution. These design groups also were based on how much of the vessel 

was covered by the design, ranging from "very sparse" to "heavy." 
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An important aspect of this study is the assignment of "steps" to the various 

design categories. This aspect of my work is greatly inspired by Feiimian's (1980, 

Feinman et al. 1981) "production step measure" as well as Hagstrum's work (1985). The 

"steps" defined here loosely correspond to the number of different kinds of activities used 

in decorating the incised pots, for instance: defining the design field (usually scoring the 

vessel as it is rotated); "hatching" the vessel surface, that is, scoring it with a thin tool, 

either in a "scribble" design or in straight lines via a comb-like implement; and actual 

"incising" which is the careful, intentional impression of a lined design into the vessel 

surface. Generally, if each of these steps is included in decorating the vessel, then the 

steps coded would be "3;" however, the step value can be raised or lowered a half step 

(.5) depending on how extensively the design covers the vessel and how complicated the 

implementation of the design motif actually is. Step values are recorded below in Table 

1.1.dL. as is the decorating mode for each design category. The change over time of these 

motifs is summarized in Table 1.1.h by the raw fi-equencies of sherds analyzed in the 

initial ceramic analysis. 

From these values I calculate the "incising index" which gives a weighted view 

of the effort expended on incised decoration by time period. It was calculated this way: 

Incisinglndex = 
X count 

incisingcategory 

TotalFine WaresAnalyzed""'̂ '̂ ""'̂  
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Tables 1.1.z and 7.7.d provide the data from which the incising indices are calculated: a 

combination of the steps required to execute the particular design category, the raw 

counts of sherds displaying such motifs, and the total number of Fine Ware sherds 

analyzed from the particular period assessed. 

These data show a marked decrease in the use and "complicatedness" of incising 

at Leilan through time. Not only does the absolute occurrence of incising decrease, but 

the effort expended in executing designs declines rapidly: the wares get "sloppy." This 

appearance of sloppiness is partly caused by the lack of lay-out designs used to order the 

design fields. When sample size effects are included, period llld yields an incising index 

of 41.2, whereas periods Ila and lib are dramatically lower at 8.3 and 4.5, respectively. 

Clearly less time is expended in decorating vessels with incised motifs in period lib than 

in Illd; the majority of the change in this aspect had already occurred during period Ila. 
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Table 7.7.a: Incised Design Motif Groups, Defined by Production Steps 

Category Incised 
Codes 

Vessel 
Coverage 

Steps Brief Description of Steps 

A 6, 19, 20, 
22, 29,51 

heavy 3.5 Design Field laid out first, often with 
rotation. Next, fields are hatched/combed 
in at least two directions. Next, designs 
are incised or excised within the design 
field boundaries over the hatching. 
Alternate hatched motifs often separate 
un-incised design fields from incised ones. 

B 1,2, 60 medium-
heavy 

2.5 Design Field laid out only by hatching of 
vessel surface; no other linear layout 
boundaries. Decoration is then incised 
over this. No use of rotation evident in 
design execution. 

C 8, 9, 10, 
11,25, 26 

medium-
heavy 

2 Design field first laid out, usually with 
rotation. NO HATCHING. Hand tool 
incised designs cut into design fields. 

D 61 heavy 2 Design field laid out with rotation, and 
field is hatched in a variety of directions. 
No other incising over hatching. 

E 27, 62 sparse 1.5 Simple design field laid out, usually a 
single line. Other, regular patterns 
impressed or otherwise executed along 
design field. 

F 24 heavy 1 No design field laid out. Motifs impressed 
with rocker stamp or fingernail. 

G, var 1 23,28 medium I No design field lay-out, hand-incised 
designs around circumference of vessel 
(not particularly sparse). 

G, var 2 18, 69 very 
sparse 

.5 No design field lay-out, sparse hand-
incised designs. 

H 4 ,5  medium-
sparse 

.5-1 No hatching, lines or ribbing only. Could 
be executed with rotation, and also with 
tool during trimming. 

I 21 ~ — Indeterminate Design, but multi-step. 
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Table 7. 7.b: Frequency of Incised Design Groups by Period 

Category/ 
Codes 

Vessel 
Coverage 

Steps nid 
N=1098 

na 
N=506 

nb 
N=1528 

M 
6,19,20, 
22,29,51 

heavy 3.5 92 5 12 

B/ 
1,2,60 

medium-
heavy 

2.5 33 1 3 

a 
8,9,10, 
11,25,26 

medium-
heavy 

2 12 6 1 

D/ 
61 

heavy 2 0 0 2 

E/ 
21,62 

sparse 1.5 1 1 3 

¥ /  

24 
heavy 1 1 0 0 

G, var 1/ 
23,28 

medium 1 2 0 2 

G, var 2/ 
18, 69 

very 
sparse 

.5 0 5 2 

H/ 
4,5 

medium-
sparse 

.5-1 10 0 0 

1/ 
21 

— — 14 6 5 

Sum all Incised Sherds: N = 219 165 24 30 
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Table 7.7.c: Calculation of Incising Index, part 1 
(Steps * Category Sherd Count) 

Category/ 
Codes 

Vessel 
Coverage 

Steps md 
N=1098 

Ila 
N=506 

nb 
N=1528 

AJ 
6,19,20, 
22,29,51 

heavy 3.5 322 17.5 42 

B/ 
1,2,60 

medium-
heavy 

2.5 82.5 2.5 7.5 

a 
8, 9,10, 

11,25,26 

medium-
heavy 

2 24 12 2 

D/ 
61 

heavy 2 0 0 4 

E/ 
27,62 

sparse 1.5 1.5 1.5 4.5 

F/ 
24 

heavy 1 1 0 0 

G, var 1/ 
23,28 

medium 1 2 0 2 

G, var 2/ 
18,69 

very 
sparse 

.5 0 2.5 1 

H/ 
4,5 

medium-
sparse 

.5-1 5 0 0 

1/ 
21 

— (1) 14 6 5 

General Incising Index by 
Period, part 1 

452 42 68 
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Table 1.1 A: Final Calculation of Incising Index by Period and Group 
Table 1.1.c Values Normalized by Total Fine Ware Sherd Count 

Category/ 
Codes 

Vessel 
Coverage 

md 
N=1098 

na 
N=506 

nb 
N=1528 

AJ 
6, 19,20,22, 

29,51 

heavy 29J 3.45 2.75 

B/ 
1,2,60 

medium-
heavy 

82.5 2.5 7.5 

C/ 
8,9,10,11, 

25,26 

medium-
heavy 

22 2.4 .1 

D/ 
61 

heavy 0 0 3 

E/ 
27,62 

sparse .1 3 J 

F/ 
24 

heavy .09 0 0 

G, var 1/ 
23,28 

medium .2 0 .1 

G, var 2/ 
18,69 

very 
sparse 

0 .5 .07 

H/ 
4,5 

medium-
sparse 

.5 0 0 

1/ 
21 

— IJ 1.2 J 

General Incising Index by 
Period, part 2 (final) 

41.2 83 4.5 
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7.4 Summary of In-depth Analysis 

Most aspects studied suggest that more time was expended in "per pot" ceramic 

manufacture activities during Leilan period Illd than period lib. Period Ila is transitional 

in many respects. Tables 7.8a and 7.8b summarize my interpretations of time expenditure 

and manufacture efficiency by time period; anomalous aspects studied are highlighted in 

Table 7.8.b. Double arrows, as indicated in the incising aspect of Table 7.8.b, denote the 

dramatic shift in time investment between the periods: " T T" means a lot of time invested 

in incising activities, and " i i" means a dramatic decrease in incising efforts. The 

opposed arrows (" f 1") listed under lib "Trimming" are used to denote the split between 

the heavily trimmed stoneware vessels and the often un-trimmed other vessels common 

during the period. 

Almost all traits show a decrease in labor and time investment in pottery forming 

in period Ila; burnishing, however, occurs at a higher frequency during this period than in 

either of the other two. Because burnishing is believed to be a labor-intensive activity. 

this little-understood pattern should be flirther investigated in future work. 

The occurrence of compression (or "S"-) cracks is only arguably tied to time 

expenditure. Rather than outright production efficiency, I believe that this trait describes 

an aspect of the relative degree of control over manufacture problems that the potters 

held. The fewer S-cracks in periods Ila and lib indicate increased control over 

manufacture; I tentatively interpret this increased control as likely increased efficiency 

because of the fewer wasted products produced. 
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Direction of wheel rotation does not have any intrinsic effects on time expended 

in ceramic manufacture as far as I understand. This variable was expected to remain 

constant throughout the sequence, and almost does so: the vast majority of vessels 

examined were produced on a wheel turning in a counter-clockwise direction. A few 

vessels in period lib, however, show manufacture on a wheel turning in the opposite 

(clockwise) direction. Because some potters interviewed in this study (App. G. 1) 

mentioned the difficulty in "working backwards" on wheels rotating differently than the 

direction in which they had learned, I have assumed that wheel direction is a constant 

"per potter" and that this also represents something of the learning firamework: if a potter 

is trained on a wheel turning counter-clockwise, s/he will probably continue to work in 

that direction the rest of their career.'-'* I believe that the occurrence of rotational 

variability in period lib, though very small, indicates an increased variety of producers, 

and probably producers not trained through "normal" routes. These vessels may have 

been produced by people "self-teaching" themselves how to work on the wheel. Such 

individuals may have been drawn to the activity because of increased demands for 

pottery. 

The apparent decrease in time expended on vessel formation between periods Illd 

and lib results in markedly different-looking wares. The ceramic transition marking the 

Potters consulted during this study generally did not think of wheel rotation as 
"clockwise" or "counter-clockwise" but rather as "it goes away from me." This describes 
the situation where a potter works on the right side of the clay, and the wheel turns such 
that the clay is swept away from the hands "away" from the potter. Perhaps left handed 
potters would prefer to work with wheel rotation in the opposite direction. 
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boundary between prehistoric and historic periods in Mesopotamia'^ has been described 

before as "ceramic degeneration" (e.g., Lloyd 1978:45; Perkins 1949:75). Though this is 

also a culture-bound observation, little concern for aesthetics or beauty is evident in the 

production of most of the period lib ceramics. No attempts were made to hide either the 

trimming marks or the string-cut marks used to remove vessels from the wheel. The 

carefully finished and smoothed bowls described by Blackman et al. (1993) are not 

typical of the entire lib assemblage. Instead, most pots were not nearly as well trimmed 

as the stacked kiln wasters were. These observations, coupled with in-depth analyses of 

the incising strategies, highlight the mechanics of how such "degeneration," 

"degradation," or "decline" in this ceramic assemblage has occurred. Rather than merely 

becoming "sloppy," people incising pottery in period Ila used different techniques than 

the earlier period llld incisers had; specifically, period Ila and lib see a decline in the use 

of hatching motifs, lack of careful initial design field lay-out, and frequent asymmetrical 

application of designs rather than application of the designs around the entire vessel 

circumference. These aspects of design application are all linked to time expenditure, and 

examination of their technology offers an explanation more powerful than value-laden 

categorizations of artistic regression. 

'Ubaid/Uruk ceramic transitions. 
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Table 7.8.a: Summary of Time Expended in Manufacturing Activities by Period 

Aspect Examined nid 
(earliest) 

na lib 
(latest) 

Rotation Direction counter
clockwise 

counter
clockwise 

Clockwise and 
Counter
clockwise 

Stretch Marks Absent Occasional Present 

Throwing Marks Few Some Clearest 

Wall and Base Thickness Smallest Medium Largest 

Rim Modification Most Middle Less 

Base Modification No String-cuts Some String-cuts Many String-
cuts 

Fingerprints None Some Most 

S-cracks Frequent Occasional Occasional 

Joining: Pedestal Bases 2-pieces, 
Joined 

Single Element 
but Trimmed 

Single Element, 
Untrimmed, 
String-cut 

Joining: Other Attributes Few Applique Slightly More 
Applique 

Most, esp. Spouts 

Trimming Virtually All 
Vessels 

Trimmed 

Virtually Ail 
Vessels Trimmed 

Not Concealed; 
Some Vessels Left 

Un-trimmed 

Burnishing Lowest 
Occurrence 

Highest 
Occurrence 

Low 

Incising Highest, 
Incising Index 

= 41.2 

Much Less, 
Incising Index = 

8.3 

Least. Incising 
Index = 4.5 

Vitrification Lowest Mixed High 
Vitrification and 

Moderate 
Vitrification 

Highest 
Percentage High 

Vitrification 
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Table 7.8.b: Summary of Time Expended in Manufacturing Activities by Period 
T denotes inefHcient, or time consuming activity; 1 denotes increased efficiency 

Aspect Examined Illd 
(earliest) 

Ila lib 
(latest) 

rotation direction — — indicates increased 
variety of potters? 

Stretch marks r S 1 

Throwing Marks / I 

Wail and Base Thickness \ r 1 

Rim Modification \ 1 

Base Modification T 1 

Fingerprints T s I 

S-cracks I 1 1 

Joining: Pedestal Bases r r 1 

Joining: Other Attributes T i 1 

Trimming f 
* 

• ' ' 't- r ' " ' 
- ' , f '' V 

Burnishing 1 >wy-' 
'1 ' '1 ' 

Incising 11 1 11 

Vitrification * 
, 1 ' '•S'c.'s 

Summary of T 11 4 2 

1 2 0 

Summary of 1 2 3 13 

0 4 0 

General Summary of Time Consumed 
in Manufacture: 

Most S Least 
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CHAPTER 8: 
FUEL CONSUMPTION, KILN INVESTMENT AND CONSTRUCTION 

When a potter's dog enters the kihi it will bark at the potter. 
Assyrian proverb (Oppenheim 1967:170) 

Why do you spread flame to the glowing reed...? 
Send up smoke from the parched thicket? 
Set ablaze [.]. the pitch wells? 
Ignite constantly the alkali [in] the potter's kiln? 

The Fable of the Fox (Lambert 1967:195) 

This chapter first reviews kiln structures that are known from other early historic 

sites in Mesopotamia. Next, kiln evidence that has been recovered from Tell Leilan both 

directly (App. C.2) and indirectly via artifacts and their study is briefly described. 

Because only a single third millennium kiln has been located, and it has not been fully 

excavated and documented, this discussion will remain equivocal until further data are 

collected. Peak firing temperatures used in ceramic manufacture are proposed based on 

both thermal expansion tests (dilatometry) and limited clay oxidation tests; both these 

analyses proved problematic in this study. Causes and solutions of these problems are 

proposed. 

Likely fuel sources used in pottery manufacture are discussed. These findings are 

based on (1) archaeobotanical work conducted on third millennium deposits at Leilan, (2) 

the sparse references to kiln fiiel in ancient documents, (3) analysis of phytoliths found in 

a sample of kiln ash (App. H), (4) ethnoarchaeological data, and (5) inferences drawn 

from the fired materials themselves, as related to peak firing temperatures. 

Because different kinds of data are available for the different periods, it is difficult to 
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compare changes of kihi technology over time as had originally been hoped. A pilot 

study of remnant ceramic strength is presented that is, in some ways, a reflection of 

changes in the production aspects that are difficult to quantify: clay sources, fuels and 

firing techniques. Data collected on ceramic strength in some ways standardizes these 

unknowns so that changes in manufacture can be compared between time periods directly 

from artifacts. Inferences drawn at the end of this chapter should be tested in subsequent 

work at Leilan and other northern Mesopotamian sites. 

8.1 Early Historic Near Eastern Kilns 

Study of ceramic kilns in the Near East have been "bedeviled by the assumption, 

implicitly if not explicitly, that typologies are necessarily diachronic, with the 

technologically most primitive structures representing the earliest phase of production (cf. 

Delcroix and Huot 1972)" (Moorey 1994:144). Ghirshman (1938:38-40) had also 

proposed a developmental scheme of Near Eastern kihi evolution based on his work in 

Iran. There is actually no evidence of such a sequence during historic periods in 

Mesopotamia; quite sophisticated apparatuses are known from early contexts (Yarim 

Tepe), and many simpler constructions later {e.g., the open firings found at Abu 

Salabikh). Pottery kiln construction appears more related to the particular needs of the 

ceramics produced, including the raw materials available, than to the passing of time or 

technological evolution.'"® Moorey (1994:144) summarizes: 

Kiln technology used for fired brick production is little known, but probably differed 
substantially from that used in pottery kilns (see Moorey 1994:306). 
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It is now clear that attempts to describe evolutionary schemes for the history of 
pottery kilns in the Near East were misconceived. There is little or no evidence 
for any unilateral progression in prehistory as they assume. Throughout, into 
modem times, 'open' and 'kiln' pottery firing, in single- or double-chamber 
structures, might be found side by side in the same workshop or settlement for 
production of different types of vessels or various ceramic fabrics (emphasis 
mine). 

Moorey (1994:143-146; 149-162) also gives an overview of the kihis found in 

Mesopotamia from the earliest stages (ca. 5500 B.C.) through historic periods, but few 

explicit details are related concerning kiln structure, especially of historic period features. 

This reflects no oversight on Moorey's part; few reports explain why a feature is deemed 

a pottery kiln, much less details of kiln structures (but see Tite et al. 1994). Two articles 

are considered classics and present useful summaries of information relating to the kilns 

found in Near Eastern archaeological contexts, despite their evolutionary frameworks 

(Delcroix and Huot 1972; Majidzadeh 1977). 

Possibly the best description of prehistoric kilns in the ancient Near East is 

Woolley's description of Pit F at Ur, although it is ambiguous whether or not this 

sounding was outside or inside the fourth millennium settlement: 

At varying levels there were found, buried in a mass of wasters, the actual kilns in 
which they had been fired. The kilns had been used each many times and 
constantly repaired...The kilns...were circular and though differing in size were all 
approximately the same pattern.... Below [the kiln] was a circular pit of 0.90 m. in 
diameter and 0.35 m. deep, lined with fire-clay and originally roofed with bricks 
(the bricks were fused by heat into shapeless clinkers); holes 0.10 m. in diameter 
and 0.45 m. apart (with a larger one in the centre) led the heat firom the furnace to 
the kiln above; channels cut in the soil sloped down to the holes in the sides of the 
furnace and supplied draught. The kiln proper was 1.30 m. in diameter, the ledge 
0.20 m. wide round the rim of the fiimace-pit serving as a support for the roof of 
the latter; the walls were of bricks....these were set in clay mortar and were 
liberally plastered with fire-clay which had been burnt by the heat to a greenish-
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white, while the soil round was deep red, showing that the kiln was in part buried 
so as to preserve longer the heat of the furnace; the roof of the kiln was rebuilt for 
each firing and destroyed so as to remove the pots when firing was complete. In 
one case the last batch of pots to be fired was found still in the kiln.... By the kiln 
there was a lead-trough...which seemed to be connected with the draught 
system...we unearthed...part of a circular basin which probably served for 
puddling the clay used by the potters; it was built with three courses, stepped 
outwards, of cement (i.e. gypsum plaster) bricks (Woolley 1955b:65-66). 

Though 1 do not advocate application of the developmental sequence, the kiln types 

described by Delacroix and Huot (1972) and others are outlined below. Near Eastern 

pottery firing facilities can usefiilly be divided into three categories based on how the 

fiiels are (or are not) divided fi-om the materials to be fired: (1) open, bonfire-type; (2) 

vertical; (3) horizontal. Vertical kilns are the types most fi-equently described as "kilns" 

by archaeologists in southwest Asia. 

8.1.a Single Chamber Firing Facilities 
S.l.a.i Open, Bonfire-type Pottery-firing Areas 

Open firing has received relatively little attention in ancient Near Eastern 

archaeology, probably because formal kilns are extant fi-om very early periods, and 

because open firing would probably have been conducted some distance away from 

structures, and thus its traces, which would be faint, would not be encountered in the 

majority of excavations. Basically, vessels to be fired would be stacked directly on the 

ground (possibly in a very shallow pit), possibly over kindling and fiiels; fiiels would also 

be layered over the vessels to be fired. Large sherds are used to help hold heat within the 

stack in many parts of the world (e.g., BCramer 1997:73; Rice 1987:153-4 ;also note 

Nicholson and Patterson's [1989] unroofed kiln topped by sherds). 
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This type of firing has been identified at Abu Salabikh (Postgate and Moon 

1982:105), and because the areas where vessels were fired had been hollowed-out prior to 

firing they are termed "bowl kilns." Evidence of open firing is found in both Uruk and 

Early Dynastic contexts at Abu Salabikh. No evidence of open-pottery firing has yet been 

found at Leilan, but use of such bonfires would likely be off site and thus are urJikely to 

be encountered during standard excavation of residential areas. Possibly such firing 

techniques could have been used by individual potters producing goods for a single 

household, or a limited range of households. 

S.l.a.ii Ground-level Single Chamber Kilns 

These kilns are built at ground level and are characterized by a single chamber in 

which vessels are fired. Fuels are either stacked between and around the bottom layer of 

vessels to be fired, or are stacked to the side of the lowermost vessels. Presumably the 

tops of these kilns have a flue-like opening that allows oxygen circulation to the fire, as 

well as the release of combustion products and smoke (see Figure 8.1). These kilns were 

termed Types I and IIB by Delcroix and Huot (1972), and are cited as present at Yunus 

(Syria-Palestine) and Susa. These are similar to the "mixed" methods of pottery firing 

discussed by Rye and Evans (1976). 

S.l.b Vertical Kilns: Fuel Vertically Segregated from Wares 

In vertical kiln use, fuels are placed below the materials to be fired. Generally the 

fuel area is separated firom the chamber in which vessels are fired so that ash and fuel 

detritus do not touch the vessels, causing discolorations. The separation of the fuel and 
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Figure 8.1: Generalized Kiln Types (after Delcroix and Huot 1972). A: Vertical, 
double chamber kiln, above ground. B: Vertical, double chamber kiln, partially 
subterranean. C: Single chamber above-ground kiln. D; Single chamber, partially 
subterranean kiln. E: Single chamber, above ground kihi, fuels horizontally 
segregated from wares. F: Single chamber kiln, fuels horizontally segregated, 
partially subterranean. G: Subterranean fkebox, single chamber kiln where fuels 
are horizontally segregated from fired wares. (Compiled by L. Senior, sketched 
and inked by Catherine Sarther). 
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firing chamber is usually made by a grate, constructed wall with built-in flue-holes, or 

other perforated object. These would be considered "divided" kilns by Rye and Evans 

(1976), and are often associated with the "kihi template" from which many researchers 

work. Especially because of the associated grate or partition between firebox and firing 

chamber, these kilns are more readily identified by archaeologists as pottery kilns. 

S.I.b.i Above-ground Double Chamber Kilns 

In these, both the fuel box and the chamber in which vessels are fired are 

constructed above ground. Such kilns can sometimes be very large, but, despite their 

size, they are not always permanently roofed (cf Nicholson and Patterson 1989). These 

correspond to Delcroix and Huot (1972) types IIA and III. Because the fuel box is above 

ground, the insulating capacity of earth is lost. One might expect such kilns to consume 

more fuel to attain high temperatures than those in which the fire box is better insulated. 

S.l.b.ii Below-ground Double Chamber Kilns 

Again, separate firing and fuel chambers are formalized in these kihis. The 

firebox is typically underground, but the firing chamber in which the vessels were stacked 

is usually presumed to have been above ground during use. Such kilns have the benefit of 

good insulation around the firebox; thus, they may be more economical in terms of fuel 

expenditure than the above-groimd genre. Types IV, V and VIA-B defined by Delcroix 

and Huot (1972) would fit this category. These kilns may be the types most readily 

identified in archaeological contexts because of the combination of semi-burial of the fire 

box (which would imdoubtedly be a significant pyrotechnic feature identified during 
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excavation), and the probable existence of a refractory grate or other screen used to 

separate the fuels from the firing materials. 

8.1.C Horizontal Kilns 

"Horizontal" kilns are attested during the mid-third millennium (Early Dynastic 

period) in the arid portions of Indo-Iran and Central Asia. They are characterized by a 

smaller firepit than the vertical kilns described above, and 

the firing chamber and the fuel pit are at opposite ends of the rectangular space. 
The heat produced near the entrance is drawn by one or more chimneys opening 
on top of the firing chamber at the other end of the room. None of the devices 
required for the vertical kihis - refractory grid, heavy pilasters, vaulted ceiling -
are required at all. Moreover in the horizontal kilns the smaller size of the fire-pit 
necessary to produce oxidizing temperatures for each cubic meter of space would 
have reduced the consumption of fuel, thereby maximizing the use of heat (Tosi 
1989:21). 

See Tosi (1989:20-22) for description of horizontal kilns found at Tepe Hissar, Iran. 

Moorey notes, "it has not yet been established whether such kilns were amongst those 

used in Mesopotamia, perhaps at sites like Umm al-Hafriyat" (Moorey 1994:157). 

Vandiver (as cited in Moorey 1994:157) noted kiln chimneys in her work at Umm al-

Hafriyat, and believes them to be dated to second millennium contexts; this may be the 

evidence that Moorey refers to (above) that horizontal kilns are "perhaps" present at 

Umm al-Hafriyat. Horizontal kilns were not clearly discussed by Delcroix and Huot 

(1972), but modifications of their type VIA could potentially fit this category. 

Note that Norsker (1987) offers an extremely useful discussion of the advantages 

and disadvantages of various kilns, especially for archaeologists not familiar with kibi 

technology. Though his work is aimed at modem "self-reliant" potters, he has gathered 
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considerable cross-cultural information gleaned from his work with traditional potters in 

international development. This work should be consulted in future interpretations of 

kilns found at Leilan and elsewhere. 

8.2 Kiln Shape, Atmosphere, Temperature and Firing Products 

In an archaeologically-convenient world, different shapes of kilns would produce 

different wares because of the effects induced in the ceramic fabrics by specific 

atmospheres and temperatures produced in the various kilns. These wares would then be 

easily sorted by color and texture, and the kinds of firing, as well as the number of 

different forms of kilns operating at a site, would be discemable. Unfortimately this is 

not how it works; in fact, wares produced in a single kiln load are shown to be 

remarkably variable. Nicholson and Patterson (1989) have shown conclusively that a 

wide range of colors can be produced in a single kiln load (albeit an unusually large kihi, 

firing 600 large jars at once). It is likely that the careful recordings of sherd color 

recorded by archaeologists do not represent what the archaeologists think they do, that is, 

technologically distinct wares. 

Within an assemblage, then, the range of color may denote the degree of control 

over firing conditions achieved by the potters if it is shown that the wares were produced 

from clays that would fire to the same color at a given temperature and atmosphere (see 

discussion in Chapter 6). For instance, highly variable colors would indicate that kiln 

conditions were not evenly controlled; of course, this does not necessarily speak to the 
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abilities of the potters to control the firing atmospheres — perhaps it was not deemed 

necessary to produce vessels in a restricted color range. 

The Leilan period lib (later period) ceramics are more variable in color than those 

associated with period Illd (see Figures F. 1 .a-c). This increased variability does not 

necessarily imply a lessened control over firing, however. Clay sources were more 

variable in period lib (Chapter 6); thus, a wider range of colors would be expected. Also, 

there are more sherds from period lib than Hid, and they are from a wider range of 

contexts; thus, the increased variability in both lib types and wares may be more apparent 

than real if the sample sizes were adjusted (see Chapter 5). Artifact color can partially 

inform us about the firing atmospheres present during manufacture; this is best done in 

replication work on local clays, but because this is not always feasible, oxidation tests on 

archaeological ceramics can demonstrate that a sherd had originally been reduced if when 

refired it dramatically changes color from a gray, black or gray-brown to a red or yellow-

based color value. 

Gosselain (1992) offers a useful discussion of various pottery-firing techniques, 

and in his critique of archaeologists' concern with firing temperature determination notes 

that 
It is immediately apparent that the temperatures reached do not allow 
differentiation of firing techniques. None of the temperature ranges can be 
singled out, and between 600 °C and 900 °C, all data overlap, although this range 
comprises more than two thirds of the data in each case. In fact, there are only a 
few temperatures below 500°C for open firing and only a few above 900°C for 
updrafl kiln firing. This comparison seems to indicate that temperatures reached 
are independent of firing techniques, at least for those discussed here. Fuels used 
...do not seem to influence the temperatures either....(Gosselain 1992:244). 
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Despite these caveats, I believe that characterization of firing technologies can be an 

important aspect of pottery analysis in archaeology. Firing is an obvious necessary step in 

production that cannot be skipped. Also, it is one of the most expensive aspects of 

production when ceramic manufacture is studied ethnographically. Without some attempt 

to discuss pottery firing, no further discussion of either "pottery economics" or 

technology can be addressed. With this imderstanding of the importance of pottery firing 

technology, but also with the guarded imderstanding of the difficulties in reconstructing it 

from the incomplete archaeological record, I proceed to the analyses conducted here that 

were aimed at characterizing pottery firing at Tell Leilan. 

83 Inferences About Kilns Used at Leilan in the Third Millennium 

Very little is known directly about kilns used at Tell Leilan in the third 

millennium. A single probable kiln was sampled in 1989, but neither a plan of the 

structure nor an adequate section were obtained from which a reconstruction can be 

made. This structure and its contents are described in Appendix C.2. No reflectory grate 

was found, nor were any portions of any related construction noted diuing excavation. 

Over-sintered vessels were found in an ashy, heavily-bumt pit which appeared to be dug 

into the ground (although this was not even fiilly tested). The pit was surrounded by a 

few courses of imfired mud-bricks; these bricks were slaggy and melted on their inner 

surfaces, but un-sintered and "raw" on their exteriors. No clear evidence of a domed or 

other style roof was found for the feature. The ashy pit was oblong, and its full extent is 

not known (it was sampled in a test trench, and it extended into the balk). 
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Because of the lack of data it seems premature to assign this kiln to one of the kiln 

types listed above; however, constructed into the ground surface, it is evident that it is not 

an entirely above-ground feature. It is most likely either a ground-level single chamber 

kiln or a horizontal kiln because no evidence of a double chamber was detected in the 

sample excavated in 1989. 

There is no evidence whatsoever relating to kiln facilities for Leilan period Ila. 

Wasters and slag fragments are even sparse in these deposits, although (see Appendix 

C. 1) exposiore of Ila is limited in both area and context. 

Although an actual kiln has not been found, period lib provides ample evidence of 

ceramic production in Op. 5. Profuse amounts of slag (App. D, section D.2.e) were 

recovered, and fused kiln wasters (SKWs, section D.2.b) were excavated both in Op. 5 

and elsewhere at the site in secondary deposits. During excavation of L89 77E01. large 

quantities of slag boulders were encountered. None of these were "dressed" (cf Stone et 

al. 1998) for use as building materials, and it appeared that they were somewhat 

haphazardly discarded in a pile in what may be the courtyard of a ceramic work area (see 

sections 5.2.c and D.3.a). 

Where did these profuse quantities of slag come from? They are probably 

remnants of melted inner kiln walls. Both the Ninevite 5 kiln sampled in Op. 5 and the 

second millennium one excavated in Op. 8 (Senior n.d.) were constructed of unfired mud 

brick that melted and became "slaggy" on their kiln-interior sides but remained "raw" in 

their outer portions. Heat sufficient to produce pottery would certainly also fire mud 
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bricks, but these effects may have been accelerated when wood (or other fuel) smoke and 

fly ash'-' interacted as a flux with the interior kiln walls (D. Killick, personal 

communication 1994, 1998). Compositions of tested slags are similar to the kiln brick 

tested by MURR (see Chapter 6, Appendix F). 

Some slag "boulders" were fragments of relatively flat, sheet-like blocks. Rather 

than being dressed, however, these were probably formed when kiln walls melted, flowed 

by gravity to the base of the kiln, pooled and cooled. Occasionally fragments of vessels, 

caught in the pooled slag, could be discerned in these blocks. Though all were broken, 

probably in antiquity, some of these laminar blocks were sizeable: approximately 0.5 by 

ca. 1 meter, and approximately 8 cm thick. If the inference that these materials formed 

when solidifying at the base of a kiln, then this suggests that the kiln floor had to be at 

least 1 meter wide in one dimension and that the entire area was substantially hot to cause 

such melting. 

Another source of inference concerning period lib kilns are the SKWs (see section 

D.2.b). These are Fine ware, open bowls, stacked and fused together when kiln 

temperatures exceeded the vitrification point of their raw materials, probably in a non-

oxidizing atmosphere.'-' The heights of these assessed in Senior and Weiss (1992) 

suggest a minimum kiln chamber height of I meter; while Blackman et al. (1993:66) note 

"Fly ash" is ash that becomes air-bom during firing. 

'-® Blackman et al. (1993:66) state that they were produced in a reducing atmosphere; 
this may have been true, but free access to oxygen may just have been restricted rather 
than an intentionally-induced reduction. 
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that "some fused stacks of bowls recovered in excavation at Leilan reached heights of 2 

m.," no SKWs of these proportions were observed during excavations at Leilan between 

1989 and 1993. From these "extra-large" SKWs, Blackman et al. (1993:66) conclude 

that "the 2-m-high stacks of wasters indicate large kilns, with minimum roof heights of 

over 2 m, were used in firing the fine-ware bowls." Based on field examination of 

SKWs, Blackman notes that no evidence of external support structures in the kiln were 

visible on the SKWs. Thus, they "appear to have been fired as free-standing stacks with 

the only support possibly being provided by neighboring stacks in the kiln" (Blackman et 

al. 1993:66). Blackman et al. (1993:66) also suggest that the kiln had to be roofed 

because of the reduced state of the materials analyzed. Note that ethnographic pottery 

firings, sometimes in kilns, are not always covered in a permanent way {e.g., Kramer 

1997; Matson 1995; Nicholson and Patterson 1989). 

Because of the high temperatures to which these materials were fired, as well as 

the consistency of their firing {e.g., lack of fire clouding), I believe that the Leilan lib 

kilns losed to produce these materials were likely 2-chamber kilns v^th a fire/fuel box 

well-insulated by excavation into the ground surface. The upper firing chamber was 

probably covered, at least during firings, and the chamber's height was probably 2 meters 

(or more). Because of the amounts of slag encountered during excavation of 77E01,1 

believe that a kihi of this type is probably situated to the east and possibly north of this 

excavation unit. It may be associated with the fired brick floor encountered in the 
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northeast portion of 77E01, or the fired-brick floor may have been a later modification to 

the workshop. 

8.4 Archaeological Inference and Ceramic Firing Facilities 

8.4.a Clay Oxidation Analyses: Archaeological Ceramics, Unfired Sherds, and Clays 

Clay oxidation analysis (COA) has been discussed in Chapter 6, above, to identify 

clays used at Leilan. COA is the systematic firing of ceramic materials in a constant 

atmosphere for a constant time (soak). This has been conducted in two general ways in 

the present work: (1) some materials have been oxidized only to a specific, high peak 

temperature (1100°C) for 30 minutes; (2) other materials have been oxidized to a range 

of temperatures, at 100°C intervals, firom 600° to 1100°C. The first of these methods 

was discussed in Chapter 6; this was conducted to examine the uniformity of clays used 

in fired ceramic artifacts. It is also is a test that reveals whether or not sherds of different 

body colors (e.g., brown buff and "fireclouded" green and brown buff) actually transform 

to the same color when fired to a high peak temperature. By noting changes in sherd 

color with this high temperature oxidation, I have also made some inferences about the 

original firing atmosphere of some of the materials excavated in Operation 5. 

COA method 2, in which samples are fired at 100°C intervals, highlights 

temperature-dependent color changes in the clays assessed. These results have some 

degree of error, however, because color attributes are affected by the length of time the 

material was held at peak temperature. This can contribute a 50°C difference or more 

(Tite annd Maniatis 1975:122). Thus, COA gives a usefiil, low-tech reference by which 
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we can evaluate potential firing temperatures in a ceramic assemblage (if suitable raw 

materials are available), but the results are not absolute unless the particulars of firing 

time and atmosphere are known.'*' 

8.4.a.i COA of Archaeologicial Ceramics 

Firing temperature determinations sought from sherd-refiring tests did not give 

unequivocal results in this study. This could be caused by mineral and organic 

contaminants absorbed post-depositionally. Color changes were frequent in the pilot 

studies conducted in 1994 and 1995. These color changes occurred at virturally every 

temperature to which the sherds were "refired;" the lower temperatures were most likely 

related to the outgassing and combustion of contaminants, and the higher-temperature 

changes may have indicated actual aspects of clay change. Unfortunately, these effects 

could not be deciphered clearly and use of COA to determine original firing temperatures 

was abandoned. 

That work, and subsequent work summarized in Chapter 6 and Appendix F, can 

contribute some insights concerning the firing of pottery at Tell Leilan beyond mere 

determination of peak temperatures attained. For instance, COA to 1100° C of a wide 

variety of materials has demonstrated that much (but not all) of the color variation 

observed in the Leilan assemblage is a function of temperature and firing atmosphere 

Note that Hulthen (1976) also uses step-interval-firings of archaeological sherds to 
determine firing temperature. Though this technique has been successful for Hulthen, the 
Leilan clays do not change color dramatically enough between 700 and 1000°C to gauge 
firing temperatures in this range. More work in this area is warranted. 
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particulars. Black and gray burnished wares were certainly reduced at temperatures 

below 900°C. The dark steel-gray core of period Illd wasters which are green and rust-

colored on their exterior surfaces is certainly the result of reduction firing, probably at ca. 

1000°C but certainly under 1100°C. It is not determined whether this reduction was 

intentional or accidental, however; it could have been the effect of the proposed "kiln 

accident" discussed in App. C.2. The dark gray core color of these friable wasters ttims 

to a deep green (Munsell 5Y 6/4-7/4) when refired to 1100°C with free access to oxygen. 

The "rust color" (Munsell SYR 5/8) remains unchanged at this COA temperature. The 

dark olive greens (Munsell 5 Y 6/6-4/4) of some materials in the assemblage appear to be 

the result of high temperature firings, possibly also including limited reduction; these may 

also be the result of longer firing periods. Samples of these wares (the stonewares) did 

not alter during COA. The yellow-green and green-buff wares are temperature induced, 

at temperatures of 900 °C and above in oxidizing atmosphere. These do not require 

reduction at all. 

Nicholson and Patterson (1989) also note considerable differences in fired clay 

colors that are shown to be temperature, and possibly firing time, dependent within the 

same kiln load. Their wares, studied as a portion of the Ballas Pottery Project, Egypt, 

range from olive green, to green-white, to white, to white-pink (Nicholson and Patterson 

1989:82). From use of Buller's Rings and a thermocouple the temperature variations in 

the kihi varied by no more than 200-250 degrees between the hottest and coldest points 

(ibid.:S3). Nicholson and Patterson conclude 
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It is provisionally suggested here that the colouring of the calcareous clays is a 
factor of the time for which they are subjected to a given heat treatment and of the 
peculiarities of the kiln atmosphere; that is they do not merely depend upon 
temperature; this may render the colour determination method invalid on these 
clays (Nicholson and Patterson 1989:83). 

Variations evident in the Leilan pottery assemblage exhibit many similarities in the colors 

produced in the single kiln loads of the Ballas Pottery Project. It seems likely that much 

of the Leilan variation was similarly produced through variations in "microatmospheres" 

of kilns used in antiquity. The ranges of colors produced in single kiln loads probably 

will increase when kiln size, and particularly height, increase. This may account for the 

changes in color ranges noted between Leilan period Illd and period lib. 

8.4.a.ii Tests on Unfired Sherds 

As described in Appendix C.2, samples of unfired sherds were found in the Op. 5 

"kiln dump" area. On excavation from a gray, ashy matrix these appeared pale brown/tan 

in color, and initially were mistaken as fired ceramics. Oxidation analysis tests on these 

materials, especially in the absence of definitive clay sources, proved valuable in 

assessing temperature-dependent color changes in the Leilan Fine ware assemblage. 

These materials, however, have been buried for over 4000 years. During this time 

there was ample opportunity for them to become contaminated or leached by groundwater 

changes; additionally, burial in the ashy (and possibly high phosphate) matrix could also 

have modified their original composition. Some evidence for post-depositional chemical 

Kiln chamber height is a significant variable because heat rises: because of this 
physical fact, considerably different temperatures might be achieved at the top of the kiln 
vs. the base (cf Nicholson and Patterson 1989). 
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changes was discussed in Chapter 6. Calcium may be the most important contaminant; 

this may have altered the colors achieved during oxidation analysis. 

Seven different unfired sherds were selected for COA. Portions of five of these 

were submitted as INAA samples 1-5 to MURR (see Chapter 6). The unfired color of 

each was characterized using a Munsell soil color chart. Small samples of each (N=7) 

were oxidized at 600, 700, 800,900, 1000, and 1100° C for 30 minutes each. All samples 

were heated at a fast rate (to peak temperature within 100 minutes), held at temperature 

for 30 minutes, and allowed to cool to 200°C or less before they were removed from the 

furnace. Additionally, a sample of each of the seven unfired sherds was oxidized at 

950 °C for a two hour period. Munsell color codes were recorded for each of these 

samples, and the color-temperature graphs for each unfired sherd were compared to each 

other to determine if it is likely that they were made from the same materials (see Figure 

F.2.a-c, and discussion in Chapter 6.2.a.iii). 

The unfired sherds generally followed the same pattern in their heating: they start 

out as "very pale brown" with a pinkish tinge, then fire to a brownish or pinkish gray at 

600°, they lighten somewhat at 700°, and considerably lighten to a grayish-white at 800°. 

At 900° and above they attain a yellowish-green color, which in Munsell terminology is a 

pale yellow and light gray. The greenish tinge of the materials increases with greater 

temperature such that the sherds change from "green buff" {ca. 900°) to "yellow-green" 

(over 1000-1100°C). This color range significantly does not include any reds or true 

orange colors; thus, materials of those colors were not produced from this clay. 
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8.4.a.iii Tests on Clays 

As discussed in Chapter 6, none of the clays collected are likely to be "the" clays 

used by potters in the third millennium. However, systematic clay oxidation tests were 

made on these materials to see if they produced a range of colors similar to the Leilan 

pottery. Results of these firings are presented in Table F.2.b.i. It is significant that none 

of these materials produced a pale green-green buff color on oxidation, like the unfired 

sherds did. Several, however, do produce a red-orange color (unlike the unfired sherds 

discussed above). Thus, these clay sources may be more relevant to the utility wares 

found at Leilan which are of similar colors. Many of the clays did not hold up well 

during firing, and several completely disintegrated, probably because of calcination and 

spalling of lime inclusions. Analysis of these clays did not provide any information on 

potential firing temperatures of Leilan Fine wares. 

8.4.b: Firing Temperature Determination by Thermal Expansion Testing 
8.4.b.i: Dilatometry: How It Works 

Thermal expansion tests (dilatometry) were conducted in this study to assess the 

likely peak firing temperatures used in ceramic manufacture. The technique is based on a 

simple, physical premise: when materials are heated, they expand. This causes a 

corresponding change in volume. Dilatometers are instruments specifically developed for 

exactly measuring thermal expansion of a sample while it is heated. The volumetric 

thermal expansion of materials has been intensively studied and characterized by 

physicists and materials scientists (e.g., Touloukian, Kirby, Taylor and Lee 1978) and will 
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not be detailed here. In general, phase transformations are illustrated when linear thermal 

expansion data are graphed against temperature: 

First-order transformations in single-phase systems are characterized by a 
discontinuous change in volume at constant temperature and pressure....The 
change in volume may be large or very small and positive or negative. In multi
phase systems the transition may extend over an appreciable temperature range 
and occur at generally higher temperatures on heating than cooling. Second-order 
transformations are generally characterized by the disappearance of ordered 
structures.... (Touloukian, BCirby, Taylor and Lee 1978:12a). 

"In general the presence of voids in a solid will not significantly alter the expansion since 

the hole will expand an equal amount. This will not be true, however, if the number of 

voids changes with temperature" {ibid.). Such changes occur near the melting point of 

materials. It is generally assumed that the voids are passive (not filled with reacting 

gasses) and that only the material surrounding them is dilating and contracting in 

response to the induced temperature changes. 

8.4.b.ii Dilatometry and the Determination of Original Peak Firing Temperature 

When fired pottery is heated, it expands until its original firing temperature is 
reached. If cooled from this temperature, it reverts to its original dimensions. If 
the original temperature is exceeded, however, it will begin to shrink. The firing 
temperature of ancient pottery can thus be estimated by establishing the point at 
which expansion ceases and contraction begins using a dilatometer (Rye 
1981:118). 

Unfortunately, as even Rye later noted (1981:119, 134), dilatometry is not a magic 

bullet through which the peak original firing temperature of archaeological samples can 

be directly known. Ceramics are not "easy" single-phase materials that produce readily-

interpretable thermal expansion curves. Each mineralogic "species" of clay 

(montmorillinite, illite, smectite, etc.) contributes its own phase changes to the mix, as do 
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other non-clay inclusions. "Normal linear expansion" (Rice 1987:433) should 

characterize a sherd as its ambient temperature is raised.'^' Rice states that "the 

temperature where shrinkage begins...signifies the beginning of sintering, and at this point 

the laboratory firing has exceeded the temperature of the original firing "(1987:433). 

This, in principle, is how dilatometry is supposed to work to provide firing temperature 

data on archaeological ceramics. 

8.4.b.iii: Sample Selection, Preparation and Data Collection Routine 

The instrumentation used in this study is described in Appendix J. Sherds 

selected for thermal expansion tests were cut to an appropriate size (less than 15 mm X 

50 mm) so that they would fit into the sample holder. Portions with as little vessel wall 

curvature as possible were chosen so that any dilation measured could be considered 

linear movement. The ends of each sample were filed smooth so that they would fit 

snugly into the sample holder apparatus and that slippage during heating would be 

minimized. 

Once mounted in the dilatometer, each sample was heated twice to the peak 

temperature 950° C for 30 minutes. The heating lime was set for the slowest possible 

rate: 100 minutes to peak temperature. The peak temperature was chosen because it was 

One anomaly in the linear thermal expansion curve of ceramics occurs at 573 °C, the 
temperature at which quartz changes phase. Quartz, which is nearly universally present in 
archaeological ceramics, changes phase firom alpha-quartz to its beta form at a well-
characterized temperature (573 °C). The two phases of quartz have different thermal 
expansion rates, which cause the anomaly. At temperatures above 573 °C, ceramics 
expand more rapidly. 
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believed that most sherds in the assemblage were originally fired at over 800°C; this 

equipment was limited to a peak temperature of 1000° C, so 950 °C was chosen as a peak 

temperature to extend furnace lifetime. In addition, two samples were submitted to 

Orton, Inc. for high temperature (over 1000°C) thermal expansion measurements (see 

below). 

Heating curve and cooling curve data were collected for both runs of all samples. 

Dual heating runs were conducted sequentially for each sample to eliminate errors 

induced by sample removal and re-positioning. The second heating and cooling curves 

essentially serve as controls against which the initial thermal expansion data can be 

compared. 

8.4.b.iv Data Analysis 

Rice (1987:433) states that expansion ("dilation") increases until "some higher 

temperature" at which point the expansion ceases and shrinkage begins. I have found that 

my samples continue to dilate throughout the temperature range effected. 1 can note 

points in the thermal expansion curves where dilation slows, but there are no points 

where it actually ceases until the ambient temperature decreases. 

Though Rice states that the laboratory re-firing has exceeded the temperature of 

the original firing when the sample begins to shrink (Rice 1987:433), net shrinkage was 

only graphically noted twice in the low-temperature (under 1000°C) dilatometry 

conducted in this study (samples 11 and 41, Figure J.7). It was, however, detected in the 

two commercially-obtained high temperature dilatometer readings discussed below. 
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A clear change in slope of the thermal curve was detected in roughly one-fifth of 

the 50 samples run (and 15 were run twice). This change is believed to be the original 

sintering temperature, but, as can be seen in Figure J.6.a, the change is very slight. 

Temperature results are listed in Table 8.1.a. These data are not used to support any 

interpretations in this dissertation; however, it is interesting to note that the highest 

figures are associated with period lib (and one case in Ila). Further, the Leilan lib data 

appear bimodal: there are high temperatures (>900) and medium ones listed (ca. 800). 

These data fit well with the strength data reported at the end of this chapter. Other 

problems with interpretation are discussed below. 



450 

Table 8.1.a: Firing Temperatures Derived from 
Dilatometry in this Study 

Temperature (°C) Time Period Sample Number 

750 Illd 4 

900 Illd 19 

>900 Ila 33 

700 Ila 11 

800 Ila 9 

800-850 Ila 41 

810 Ila 10 

810 Ila 7 

>900 lib 15 

>900 lib 44 

>900 lib 42 

800 lib 12 

810 lib 3 

810 lib 2 

820 lib 13 

8.4.b.v High Temperature Dilatometry 

Two samples were sent to the Orton Foundation, Inc. (a Ceramic Engineering 

Foundation in Westerville, Ohio) for high temperature thermal expansion measurements. 

Both pieces sent were olive green-colored, apparently highly sintered, Leilan period lib 

sherds that are characterized as "stoneware" or "dinky ware." A small portion of each 
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sample was trimmed to fit into Orton's apparatus, and then heated until the samples 

showed a 1% shrinkage. 

Both samples suggest peak firing temperatures of over 1100 °C (1195 and 1197; 

Figure J.9.a and J.9.b); and both samples date to Leilan lib. They do match up well with 

some other published figures for similar wares (Tite and Maniatus 1975; Schneider 

1989). One reservation that I have about these data is that I do not know how different a 

curve in which the samples were heated to their actual melting point would look; because 

of the difficulty I had in attaining firing temperatures via dilatometry at lower 

temperatures, these figures are suspect. 

8.4.b.vi Problems and Potential Solutions with Dilatometry 

The Leilan samples demonstrated great irregularity in their early heating curves, 

that is in the range below 570°C (approximately the alpha-beta quartz inversion point) 

(see Figure J.8). Because of the residues also noted in clay oxidation tests, 1 believe that 

this is primarily caused by the outgassing and combustion of salts, organics, and other 

constituents absorbed post-depositionally during their 4300 year + burial. Though the 

presence of such potential "contaminants" was not noted by MURR in their discussion of 

INAA data, I believe that the compositions of unfired and poorly-fired samples suggest 

significant influences firom groundwater absorption (see Chapter 6). The potentially 

adverse effects of impurities absorbed during burial have been noted by others (e.g.. Rice 

1987:435; Rye 1981:119), but the havoc that these wreak on data analysis have not been 

stressed enough (note Figiare J.8, a Dilatometer curve showing bum-out). 
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To correct for these impurities, and potentially produce a cleaner thermal 

expansion curve in future work, I suggest that each archaeological sample be oxidized to 

at least 300°C before dilatometry is conducted. This temperature is high enough to bum 

out organic materials, but is a low enough temperature to leave the thermal curve 

undisturbed. 

Even with this improved method, there are still significant problems with the 

technique. The sample size restrictions noted by Rye (1981:119, 134) and Roberts (1963) 

have been overcome in modem equipment, so this is no longer a grave issue. Because of 

the limits of "affordable" dilatometers (< 1000°), the technique can only be applied to 

wide ranges of materials fired between 700° and 1000°C; thermal expansion data for 

sherds potentially fired above 1000° is expensive (upwards of $150 per sherd) if 

commercially obtained, and the equipment required for high temperature measurements is 

approximately twice as expensive as that for measurements up to IOOO°C. The sample 

heating rate will likely be different when induced in laboratory conditions than during the 

ceramic's original firing. This variable can contribute to skewed results, and is difficult to 

correct in most cases where the original heating rate and soak time are not known. 

Further, clays are not simple, single-phase materials; most clays are mixed, either in their 

original geological state or by potters. The complexity of the material creates a thermal 

expansion curve with (potentially) multiple phase changes. Many of the changes are 

subtle, and interpreting firing temperatures firom these data is an art that depends partly on 
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prior knowledge of the ceramic material tested, as well as understanding of the behavior 

of its microstructural changes during heating. 

In summary, there are many problems with estimating original firing temperatures 

of ancient ceramics. First, the method(s) used are problematic. Chemical changes in the 

ceramics since their burial may change the behaviors of the ceramics under various tests; 

this makes the test results even more difficult to interpret. Second, ancient pottery firings 

were probably heated to a peak temperature and then allowed to cool almost immediately 

rather than being held at that "soak" temperature for a period (Rice 1987:435). Thus, 

much of the sintering may "have taken place at temperatures that were high but below the 

maximum" (ibid.). Third, even within the same kiln load, significant differences in 

temperature and atmosphere are possible (Nicholson and Patterson 1989). The meaning 

of this is not clear in ethnographic situations, much less in archaeological assemblages. 

Fourth, the characteristics of fired pottery are a combination of the peak temperature, the 

firing atmosphere, and the duration of firing (both rate of heating and soaking). 

Determination of only a single variable is only a part of ceramic characterization, and 

may not even be accurate if the other characteristics are not known. Researchers have 

suggested the concept of "equivalent firing temperature" as a more appropriate way to 

factor in the possible variability that other aspects of pottery firing can bring to peak 

temperature measurements gained through dilatometry (Roberts 1963:21; Tite 1969). 

Ceramic specialists consulted by archaeologists have asked why there is the need 

to determine the precise temperature of pottery firing (Kingery 1991, personal 



454 

communication; also Tite et al. 1982:113). Olivier Gosselain (1992) has recently also 

posed this question based on ethnographic observations. Given all that has been said of 

the characteristics of pottery, what is the significance of firing-temperature estimates for 

single sherds? As archaeologists, are we merely seeking another class of (supposedly) 

"hard" data — irrefutable "facts" about the past? If so, the discussion above should have 

dispelled any notion that dilatometry can provide such data. Gosselain (1992) forcefully 

suggests that firing temperature is a near-meaningless figure and that even when attained, 

it is rarely integrated into archaeological interpretations. 

The links originally hoped for in this study between firing temperatures and fuel 

resources are not easy to make; nonetheless, were differences in "equivalent firing 

temperatures" shown for ceramics, either between contemporary groups or changes over 

time, then a tenuous link to discussions of fuel resources could be made. Another point, 

made by Rice (1987:435) is that 

It is not intrinsically significant or necessary to know how high any individual 
sherd was fired. Rather, the consistent attainment of a particular firing range or 
level within a particular category of ceramic provides a useful clue to potters' 
general control over the firing process and the desired qualities of the products. 

To this end. Scanning Electron Microscopy (SEM) analyses may give a better 

understanding of ceramic technology than statements of "equivalent firing temperatures." 

SEM work can be used to examine the microstnicture of ceramic bodies, both fired and 

unfired. The degree of vitrification, which is both temperature and composition 

dependent, may be seen using SEM. Ceramic vitrification can also be dependent on the 
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firing atmosphere and length of firing, as noted by Tite and Maniatis (1975:122).'^* As 

previously noted, researchers have applied SEM analyses to determinations of firing 

temperatures of ancient ceramics with a fair degree of success.In observing the 

vitrification of the ceramic bodies, as well as deriving the quantitative temperature 

estimate, greater cultural and functional characteristics relating to pottery production can 

be observed. "If vitrification is consistently attained, this reflects advanced development 

of firing control among potters as well as the society's demand for hard, nonporous 

vessels" (Rice 1987:434). I suggest that such control over ceramic properties {e.g., 

vitrification) is probably a more relevant subject of study than mere estimation of peak 

firing temperatures.'^"' 

8.4.C: Fuel Sources Used in Pottery Manufacture 

As described in Chapter 2, fuels used in pottery firing are a part of the "cost" of 

pottery manufacture; in this section, I discuss likely fuels used in ceramic manufacture at 

Tell Leilan. Matson (1966) stated that the principal fuel sources for firing pottery in the 

ancient Near East were agricultunil and industrial wastes: straw, dung cakes, grapevine 

If ceramics were fired in a reducing rather than an oxidi2dng atmosphere, the actual 
firing temperature could be as much as 50 °C lower than the experimental estimate; 
further, were the ceramics fired for a shorter period, the original peak temperature may 
have been 50 °C higher than experimentally estimated. 

Because the temperatures at which clays begin to sinter vary as a result of firing 
atmosphere, impurities, and their refiractoriness, vitrification can occur over a temperature 
range of 200°C (Tite and Maniatis 1975). 

Note, however. Nicholson and Patterson's [1989] observations of the variability of 
wares produced in a single kiln firing, including a proportion of wasters and olive-colored 
highly vitrified materials 
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cuttings, grain stalks, cotton branches, flax straw, bean husks, sugarcane pulp, oilseed 

pulp, olive pressing pulp, and sawdust. At least some of these were undoubtedly used at 

Tell Leilan in the third millennium. The likely fuels discussed here are derived from 

examinations of five realms of data. First, archaeo-macrobotanical work is reviewed 

from which a list of plant species evident at Leilan in the third millennium has been 

compiled Wetterstrom (n.d.). These data provide a basic description of the environment 

and materials that would have been available as fuels. Next, the very sparse references in 

assyriological literature to pottery manufacture fuels are reviewed. Third, analysis of 

phytoliths found in the period Illd kiln feature (App. C.2, App. H) is discussed. 

Phytoliths are likely the direct remnants of pottery-firing fuel, but unfortunately only 

pertain to a single firing specific to period llld. Fourth, ethnoarchaeological information 

is discussed to clarify the phytolith data. Lastly, I include a brief discussion of the use of 

animal bone as fiiel in pottery manufacture. 

8.4.c.i Macrobotanical Evidence 

Wood and other organic materials do not preserve well in southwest Asia's arid 

climate; Leilan is no exception. Wood fragments are exceptionally rare, but carbonized 

seeds are retrieved through flotation and are routinely analyzed by Wilma Wetterstrom 

(Harvard) for the Leilan project. Table 8.2 lists the plant genera that she has thus far 

identified from carbonized seeds in third millennium Leilan deposits. This list, though 

labeled "Leilan Flora" does not contain woody species which would normally be 

considered fuel sources. 
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Botanical samples retrieved from Tell Bderi, which is in the Habur Salvage area, 

do contain charred wood and thus may inform us on the kinds of woody fuels potentially 

used in this area of Syria in the mid-third millennium (Engel-Berlin 1996). Analysis of 

firewood from Tell Bderi documents use of a wide variety of plants ranging from grasses 

to shrubs and trees, including Acer, Chenopodiaceae, Elaeagnus, Ficiis, Fraxinus, 

Lycium, Moms, Olea, Phoenix, Phragmitis, Pistacia, Plataniis, Poaceae, Populus, 

Prosopis, Quercus, Rhamnus, Rosaceae, Tamarix, Ulmns, an Zygophyllum (Engel-Berlin 

1996). These are primarily the contents of domestic hearths; none of these are clearly 

fuels with which pottery was produced. Note also that Tell Bderi is located considerably 

south of Leilan and is close to the Habur (a perennially-nmning river). Because of this 

geographic difference, the local flora is undoubtedly richer, especially in woody plants, 

than Leilan's. 

As was noted in Chapter 4, Leilan's flora is "Mediterranean." The thorny scrub 

vegetation of this region today includes bay laurel and hawthom, as well as cultivated 

stands of fig, grapes, pomegranate, mulberry, and an occasional olive tree and date palm. 

Though today the region is presumably transformed from its pristine ecological state by 

intensive, irrigated agriculture (see Chapter 4), significant agricultural extensification is 

postulated for the region during the third millennium B.C. as well (Weiss 1986b). 

Herding activities, today and in the past, also contribute to the environment of relatively 

sparse vegetation. In short, it is unlikely that fuel sources, especially those derived from 

woody plants, were in greater abundance during the third millennium B.C. than they are 
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today. Scarce woody plants would probably have been first selected for architectural use, 

and re-used whenever possible. It is likely that alternative fuels, such as animal dung, 

other animal byproducts (e.g., bones), and other refuse, were sought for pottery 

production. 

Table 8.2: Leilan Flora Identified by Wilma Wetterstrom 

Cultivars Cereal 
Varieties: 

Barley, Emmer Wheat, Durum, and possibly also 
Bread Wheat 

Also: Lentil, Bitter vetch. Chick pea. Flax and Lathyrus 
sativus 

Wild Plants 
Plant Family Genera (Note that identifications are based primarily on 

seeds, thus the lack of woody species represented) 

Leguminosae Astragalus, Coronilla, Medicago, Melilotus, 
Scorpiurus, Trifolium. Trigonella, Vicia. and 
unidentified legumes 

Gramineae Aegilops, Bromus, Echinaria, Eremopyron, Lolium, 
Phalaris, and unidentified grasses including 
Unknown A. Unknown A is the most abundant seed 
type in Wetterstrom's samples; unfortunately it is not 
yet identified. 

Cyperaceae Carex, Eleocharis, Fimbristyles, Scirpus maritimus 
and sp., and unidentified Cyperaceae. 

Boraginaceae Heliotropium and unidentified Boraginaceae 
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Table 8.2: Leilan Flora Identified by Wiima Wetterstrom 

Chenopodiaceae Chenopodium, Suaeda 

Caryophylaceae Cerastium, Silene, Vaccaria 

Cistaceae Helianthemum 

Compositae Centaurea 

Cruciferae Lepidium, Neslia 

Dipsaceae Cephalaria 

Wild Plants Euphorbiaceae Unidentified Euphorbiaceae 

Hypericaceae Herpericum 

Labiatae Ajuga, Teucium 

Malvaceae Malva 

Papaveraceae Papaver 

Plantaginaceae Plantago 

Hypericaceae Herpericum 

Labiatae Ajuga, Teucium 

Polygonacae Polygonum, Rumex 

Portulacaceae Glinus 

Ranunculaceae Androsace, Adonis, Consolida 

Rubiaceae Crucianella, Galium 

Thymelaceae Thymeleae 

Umbelliferae Ammi majus 

Other A number of unidentified types not yet classified to 
family 
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8.4.C.U Ancient References 

Despite two recent volumes concentrating on Mesopotamian craft production and 

material culture in which archaeological remains and ancient texts are considered together 

(Moorey 1994; Potts 1997), little has been published regarding the ftiels used by 

Mesopotamian crafts workers. Some issues of the Bulletin on Sumerian Agriculture have 

been dedicated to timber and wood resources (1987; 1992). Potts comments 

It is obvious that all human settlements of whatever size have an insatiable 
capacity for consuming fuel and when industrial uses, such as ceramic production, 
ore reduction, and metals casting are added to normal household consumption for 
cooking and heating, the problem of ftiel sources can become acute. This is 
especially the case in those arid portions of Westem Asia which have little in the 
way of forest cover.... It is likely that, where wood was scarce and/or expensive, 
animal dung cakes were burned in place of wood (Miller 1984a:45-47; cf. 
Ochsenschlager 1993:37). Without denying that dung may have been widely used 
in ancient Mesopotamia as a source of fuel, it is clear from the Girsu texts that 
both 'large and small firewood,' most of which seems to have been poplar, was 
harvested in the local vicinity of the site. Moreover, several texts refer to the 
stacking of wood in piles, sorted by length, for seasoning, as well as to its 
transport by raft or boat (Potts 1997:111-112). 

With regard to the seasoning of wood, Willcox notes that it 

is usable as fuel after one year of drying; when green, it smokes excessively and 
bums poorly. Where high temperatures were required this period may have been 
extended (Willcox 1992:4) 

Potts (1997:112) notes that not all wood had to be harvested "live;"dead wood could also 

have been gathered for use as firewood. 

It seems likely, despite the lack of documentary evidence, that the ancient 

inhabitants of Tell Leilan would have used dung cakes as fuel whenever needed and 

possible. Modem Leilanis, as well as other town and village inhabitants of modem 
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southwest Asia, use dung fuel today. Burning dung fuel leaves archaeological traces that 

have only recently been recognized (Miller 1984a&b, 1996a, 1996b; Miller and Smart 

1984; but note also Reddy 1994 for alternative interpretations and caveats). 

As opposed to the sparse citations on fuels in general in ancient documents, there 

is a growing literature specifically on wood use in Mesopotamia. Though most of this 

literature relates to the management of wood resources and the foresters employed to do 

so, this literature loosely pertains to the subject of fuel. Moorey and Postgate (1992) list 

"some" wood identifications from Mesopotamia, and Potts (1997:106-115) discusses 

"timber" almost exclusively from an architectural, rather than a fuel, perspective. Potts 

(1997:107) does note that "economic texts contain many more names of tree types than 

we can posit sound identification for, while lexical sources list the names of upwards of 

550 trees and woody plants (Powell 1987b: 145-151)." Textual evidence suggests 

management of forest resources, at least in southern Mesopotamia and Powell notes 

Riverain woodlands were probably "wild" only in the sense that they were not 
planted, for those about which we have information were clearly the property of 
the state or temple, and we may assume that cutting timber was a prerogative that 
was as jealously guarded in the Presargonic period as in Hammurabi's time, when 
unauthorized felling of trees could cost one one's life (Powell 1992:120). 

In an Old Babylonian text from Uruk, van de Mieroop (1992:157) also notes a gardener 

who is fined half a mina of silver (250 g) for cutting down an "as^w-tree" in another 

person's garden. Such a penalty is paralleled in the code of Hammurabi and the Laws of 

Lipit-Ishtar (van de Mieroop 1992:157). Arguably, the situation with wood management 

could have been considerably less controlled in the less densely populated, and better 
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watered, Northland, especially in the third millennium when urban life was just 

beginning. Whether or not wood use was restricted in the Leilan area, it seems likely that 

other, alternative fuels (such as dung) were used. 

Forests were actively managed near Umma and also Girsu (Potts 1997:111-115), 

and it is interesting that Umma openly cultivated wood supplies.Wood is not 

mentioned as fuel in the Umma tablets concerning ceramics, however. They list, in the 

'debit' section of MW 124, sixty talents (1800 kg) of reeds, ostensibly as fuel for the 

ceramic kilns (Waetzoldt 1971:11). Reeds {Phragmites australis), though common in 

southem Mesopotamia, are not listed in Wetterstrom's Leilan flora, though they were 

found as hearth contents at Tell Bderi (Engel-Berlin 1996). Thus, they may have been 

available at Leilan, but were probably more common in the riverine setting of Bderi. 

After this discussion of what fuels could have been used at Leilan, I turn to description of 

the only known pottery-firing fuels identified thus far at Tell Leilan. These are the 

phytolith remains found in the period Illd kiln in Op. 5. 

8.4.c.iii Phytolith Analysis 

Several gallons of ashy fill were removed from the Ninevite V kiln and floated by 

Wilma Wetterstrom and her assistants at the end of the 1989 field season. Because this 

material appeared so ashy, as well as filled with over-sintered pottery, we believed that 

this matrix represented the probable combusted organic remains that had fueled the kiln 

in antiquity. Despite flotation of over 15 gallons of the matrix, no macro botanical 

The Ur III ceramic production texts discussed in Chapters derive from Umma. 
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remains were found. I retained a sample of the fill for future analyses in the off-chance 

that fiirther analyses might illuminate the composition of the original fuels. 

Because other carbonaceous materials were absent, I believed that phytoliths 

might be the only remaining evidence of the plant origins of the ash. The kiln had 

attained a high temperature, however, and because it had been hot enough to significantly 

warp and over-fire pottery, I was wary that any remaining phytoliths might also be 

warped beyond recognition. Nonetheless, analysis was still performed and Linda 

Cummings (Paleo Research Inc., Colorado) was selected to conduct the phytolith 

extraction and initial analyses. 

Phytoliths were extremely abundant, and unwarped, in the ash sample (see 

Appendix H). No woody or shrubby species were represented by the phytoliths, which 

all represent long and short grass ceils (Figure H.l). Note that "grass" here is used in the 

botanical sense, that is, referring to members of the "grass family" (Gramineae). As such, 

"grass ceils" could refer to either wild plant cells or to cultigens from the grass family 

(including barley and wheat). Short cells are characteristic of cool season grasses, 

including such cultigens as wheat, barley, and rye (see discussion by Cummings in 

Appendix H for further description of the findings). 

It seems highly unlikely that pure grass, or barley/wheat stubble, would be used to 

fire a pottery kiln, especially one that over-sintered pottery. Comparative temperatures 

achieved in an updraft kiln fueled by sorghum-millet were only 690-850°C (Nicholson 

and Patterson 1989). Other kilns listed by Gosselain (1992:245) were fired by wood 
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excepting a Mexican example fueled by grass and "miscellaneous household waste;" only 

low temperatures were achieved by this kiln (457-844°C) (Gosselain 1992:245). The 

over-fired condition of the materials suggests that a high peak temperature (1000°C or 

more) was attained; this probably could not have been achieved with pure grass fuel 

which is "consumed rapidly, giving quick heat and requiring frequent renewal" (Shepard 

1954:77). "A fast-burning fuel, such as straw, may liberate too much localized heat too 

quickly for the clay being used, making a slow-burning fuel such as dung more suitable" 

(Rye 1981:104). Rye and Evans (1976) report many cases of dung use as the primary 

fuel in pottery production; this is discussed flirther below in section 8.4.c.iv. 

I suggest that the grass phytoliths found in the Op. 5 kiln represent dung fiiel 

rather than straw. It seems likely that domestic animals were grazed on the stubble of 

fields, and that they would have been foddered on chaff from domesticates as well (note 

Figure H.2, a sharply-cut cell altered by a threshing sledge). Dung fuel would normally 

contain many seeds (cf. Miller 1984a; Miller and Smart 1984), but seeds usually do not 

leave traceable phytoliths (L. Cummings, personal communication 1998)'^^; thus, only 

"grass cells" are foimd. 

Because the Ur III period text cited above notes "reeds" as kiln fuel, further 

comment is needed here on the possible origins of the kiln ash phytoliths. Reeds would 

"Glumes," the structures surrounding some seeds, do produce phytoliths. Glume 
phytoliths cannot always be distingiiished from other plant parts, but they tend to contain 
numerous trichomes or prickles (silicified plant hairs)[L. Cummings, personal 
communication, 1998]. 
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generally be termed Phragmites, which is a member of the grass family; however, reeds 

can refer to a wide range of species and it is not known how specific the Ur III writers 

may have been on this point. Phragmites phytoliths look very different from those found 

in the Leilan sample; e.g., they do not have the dendritic elongate cells noted in the Leilan 

phytoliths (L. Cummings, personal communication 1998). Non-grass reeds would not 

contain grass-type phytoliths, but it is not possible to determine if grass-type reeds were 

mixed in with dung fuel. However, the Leilan phytolith analysis shows that reeds were 

not the sole fuel source (L. Cummings, personal communication 1998). The next section 

briefly reviews use of dung cake fuel in southwest Asia, as well as other 

ethnoarchaeological issues related to interpretation of the firing of the Leilan potter>' 

assemblage. 

8.4.c.iv: Ethnoarchaeological Work 

Rye (1981:104), based on his extensive "ethnoteechnology" research in Pakistan, 

suggests that an advantage to "waste fuels" is that they are replenished annually, 

especially those from agriculture, whereas wood can be depleted from an area or region 

rather quickly after the onset of industrial activities. Van As and Jacobs (1985) tested use 

of "waste fuels" in their experimental kiln replication at Tell ed-Deir, Iraq.'^' Despite 

A small up-draught kiln was built by the Tell ed-Deir project using stones covered in 
clay. A replication experiment followed in which the kiln was fueled with local shrubs 
and palm leaves; after three hours' time, it was measured at 900 °C (van As and Jacobs 
1985:20). Note that these fuels are not local to Leilein, which lies at a higher, wetter and 
colder elevation than ed-Deir, which is in southem Iraq. 
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Rye's suggestion of waste fuels, he and Evans (1976:122, Table 5) when listing fuel 

plants used by potters in Pakistan (as distinct from plants used in other aspects of pottery 

manufacture), emphasize woody plants. This list is somewhat misleading, however, 

because many of their contextual descriptions detail use of other materials, especially 

donkey and buffalo dung {e.g.. Rye and Evans 1976:34 where 7000 kg of donkey dung 

are reported used to fire ca. 1000 pots during a year). 

Rye and Evans (1976:164) distinguish two categories of firing techniques used in 

Pakistan: (1) "mixed" firing wherein "fuel and vessels are set together, either in the open 

or partially enclosed by permanent walls," and (2) "divided" firings, in which fuel and 

vessels are set in "separate chambers of a permanent structure, a kiln." Fuel choice in 

Pakistan is gxiided somewhat by the type of firing setting used. Rye and Evans 

(1976:164) further note; 

For the skilled potter, the control of firing is through choices of fuel, control of 
access of air to the fuel and the rate at which fuel is supplied, the duration of 
firing, and the methods of insulation to prevent heat losses during firing. 

Though the notations listed in Rye and Evans' Table 5 (fuel plants used in pottery firing) 

suggest that only wood is used in kiln firing, their category of "mixed" firings entails 

many structures that would archaeologically be considered "kilns." Here they clarify use 

of fuel by method (Rye and Evans 1976:164): 

The two most common fuels used by Pakistani potters are dung mixed with straw 
for mixed firings, and wood for divided firings. Dung fuel is obtained initially as 
droppings from donkeys and buffalo, and is commonly prepared by mixing with 
chopped straw, forming cakes and sticking these to a wall to dry in the sun. The 
fuel is only suitable for use when completely dry. Usually the work of mixing 
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dung and straw, and drying and carrying the fuel is done by women or children of 
the potter's family. 
Potters consider dimg to be a very good fuel for mixed firing because it is either 
free or very inexpensive, very readily available, and slow burning, raising the 
temperature steadily with an even temperature distribution throughout the setting. 
To most potters who use it, dung is not a substitute for a better fuel, but is the best 
fuel for their techniques. 

Rye and Evans (1976) note fuel consumption estimates (and sometimes measurements) 

for individual firings throughout their discussion of Rye's six-month Pakistani pottery 

"ethnotechnology" survey conducted in 1971. They note that "estimates given by potters 

vary in reliability; where fuel is bought by weight, estimates can be considered quite 

accurate, but where fuel is gathered or obtained free and not weighed the estimates could 

be quite inaccurate" (Rye and Evans 1976:165). They present an interesting 

quantification of their direct observations of mixed pottery firings: when vessels and fuel 

are both weighed, there is a ratio of something between 2 and 3 to I (e.g., 285 kg of 

vessels fired with 100 kg fuel = 2.85/1 ratio); not surprisingly, poorly insulated firing 

techniques use a higher ratio of fiiel than those that more efficiently conserve heat during 

firing. From these examples, it could be possible to very roughly estimate the amount of 

fuel used to fire vessels quantified by weight at an archaeological site.'^® 

Rye and Evans (1976:166) continue with some interesting descriptions of firing 

systems and fiiels in their synthetic discussion of Pakistani pottery manufacture. These 

Unfortunately, these calculations are not currently possible on the Leilan data because 
body sherds were not quantified. 
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may be suitable models for the Leilan period Illd "kiln" in which grass cell phytoliths 

were foimd: 

The most common method of firing in the Northwest Frontier Province is in the 
paja, a type of kiln with the only permanent structure being four walls, the front 
wall about half the height of the others. The walls are normally built from stone, 
but mud is used where stone is unavailable. Many potters economize in the 
construction of the kiln by using an existing wall or comer of their house as one 
or two of the walls of the kiln.... The fiiel for the paja\d\n is normally dung, 
mixed with some chopped straw and thoroughly dried before use. Rarely, some 
wood is also used where both glazed and unglazed ware are made; the potters 
prefer this type of kiln with dimg ftiel for unglazed ware, although they use an 
updraft kiln and wood for the glazed ware (Rye and Evans 1976; 166). 

Another common kiln type is also described (the avi) in which the fuel used varies 

considerably from potter to potter depending on availability; 

Again dung is considered the best fuel but straw of various types, wood, and 
mixtures of fiiel are used....Dung ftiel, used alone or with straw, gives the most 
even heating and hence the best output (Rye and Evans 1976; 166). 

Rye and Evans (1976; 166) also describe a kiln which is typically fired with reeds. 

Note that Rye and Evans' references to "dung" concern use of donkey and/or 

water buffalo dung whereas sheep are believed to have been the predominate 

domesticated animals at third millermium Leilan. The functional differences by species 

between types of dung are not yet known; however, 1 do not remember seeing modem 

Leilan occupants mixing sheep dung with straw before using it as fuel for baking bread. 

This may relate to the diet and digestion of the animals; perhaps sheep dung bums well 

without added chaff. 
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Nicholson and Patterson (1989), in their discussion of their ceramic 

ethnoarchaelogy conducted in Egypt as a part of the Ballas project, describe observations 

of firing temperatures and pottery results (based primarily on color) of a traditional kiln. 

This study, as mentioned previously (section 8.2), provides interesting data on the relative 

consistency of wares fired in a single kiln load. Another source of fuel for pottery firing 

is suggested in the Leilan finds: animal bone. This is discussed in the next section. 

8.4.C.V: Use of Animal Bone 

Forbes (1958:13-28) reports the bones of fish, birds and other animals as fuel. 

Kilns were 

distinguished at Abu Salabikh by the presence of bone ash in their contents, which 
were perhaps used as a flux to stabilize firing conditions, when the primary fuel 
was straw or dung cakes. In recent times the principal sources of fuel for potters 
in the Near East have been agricultural and industrial (sawdust) waster, 
supplemented by the bones of animals, birds and fishes. Such fuels minimize the 
consumption of wood for one of the most widespread of all crafts (Moorey 
1994:144). 

Though Moorey cites Postgate and Moon (1982:127), no reference to bone ash could be 

found in the original article. The kilns, as discussed by Postgate and Moon {ibid.), 

contained a white fill. This was not further discussed; it probably was a light-colored 

ashy fill. Perhaps Moorey (1994) inferred that the white-colored fill was evidence of 

bone ash, or perhaps he received an uncited personal communication; no suggestion of 

chemical testing of the fill to determine its origin was made. 

Interestingly, animal bone was also found in the Leilan Illd kiln (see Appendix 

C.2). That this was introduced as a "flux" seems entirely unlikely, however, as a flux 
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material would have to be in direct contact with the vessel clay to lower the sintering 

temperature (D. Killick, personal communication 1998). Thus, it is unclear what Moorey 

(above) means by flux. Animal bones were likely an available source of fiiel for kilns. I 

believe that they were added as an "inexpensive" fuel enhancer (their fat content would be 

a suitable fuel), rather than as any sort of chemical alteration to the firing atmosphere. 

8.4.d Ceramic Strength Testing 

Why test ceramic strength? Shepard argued that ceramic strength, if measured 

satisfactorily, could inform archaeologists on many research questions, particularly firing 

temperatures used in ancient pottery manufacture. Neupert (1994:709) notes two general 

areas in which strength plays a "dynamic part in ceramic technology:" 

First, strength properties are a product of most processes of ceramic manufacture, 
including clay and temper selection, forming, drying, and firing (Grimshaw 
1971). By providing information on production techniques, strength 
measurements are a window for viewing past technological developments. 
Second, strength is an important component of certain vessel-performance 
characteristics, such as durability. In this way, strength measurements may 
pertain to intended vessel function, actual performance during use, use life and 
formation processes. The sensitivity of vessel strength and its influence in 
systemic context make it a strategic source of information on the diverse 
behaviors found in any pottery system (Neupert 1994:709-710). 

Strength of Leilan ceramics, particularly the green-buff-firing Fine wares, is investigated 

in this study as a gauge of the aggregate technological factors used in ceramic 

manufacture. Many of these attributes have proved difficult to either characterize (e.g., 

clays) or to measure {e.g., firing temperature and fuels). Because ceramic strength is 

influenced by all of these factors, and because it is measurable, diachronic changes in 
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strength are quantified here for a sample of materials from Leilan periods Illd, Ila and lib. 

The significance of strength changes is discussed in Chapter 9. 

8.4.d.i Measuring Ceramic Strength 

Ceramic strength is believe to be a good proxy measure in this study of the 

combined effects of firing temperature, atmosphere, duration and materials used. Greater 

strength roughly indicates higher firing temperatures, and therefore greater labor 

expended in production of the harder wares. 

Ceramic strength was assessed using a biaxial flexure test performed with the 

Ball-on-three-ball tester apparatus developed by Neupert (1994) which is housed in the 

Laboratory of Traditional Technology, University of Arizona. In this test, ceramic 

specimens are supported on three equally-spaced steel balls and fractiu-ed by an opposing 

steel ball applying a constant rate of force (load applied at .25 mm/sec.). Maximum load 

at failure (in pounds) was digitally recorded and manually reset for each sample tested. 

Sherd thickness at the point of failure was measured with digital calipers (to the nearest 

.01 mm). Vessel base sherds were avoided for strength testing because they tend to be 

more curved than other sherds; thus, they would produce inflated strength readings (cf. 

Neupert 1994). Data were manipulated using the modulus of rupture (MOR) formula 

presented in Neupert (1994; Kirsten and Woolley 1967) so that sherd strengths could be 

normalized for vessel wall thickness variability. Data are presented, by time period, in 

Tables 8.3 and 8.4, and Figure 8.4. 



Ml 

8.4.d.u: Effects of Post-depositional Processes on Ceramic Strength 

But are the observed differences in remnant sherd strength actual indicators of the 

original ceramics' strengths? Or have they been irreversibly altered by post-depositional 

processes? Neupert (1994:717) notes the likely effects of natural formation processes on 

renmant strength of archaeological ceramics. Because the Leilan materials have been 

buried for over 4000 years, the effects of post-depositional processes on their remnant 

strength are discussed here. 

Freeze-thaw cycles (annually present at Leilan), as well as salinity, may affect 

ceramic strength (cf O'Brien 1990; Skibo et al. 1989). The chemistry and moisture of 

the depositional environment may have either degrading (through leaching of pores) or 

aggrading (through cementing and filling of pores) effects on ceramic strength (cf. 

Franklin and Vitali 1985; Freeth 1967; Heimann and Maggetti 1981; Maggetti 1982). 

Though these actions may pose significant problems with interpretations of ceramic 

strength data, their effects have not yet been fully studied (but see Senior et al. n.d.). In 

preliminary tests, porous ceramics and/or ceramics fired below 800 °C are most affected 

by freeze-thaw cycles and chemical treatments; ceramics fired over 800 °C with little or 

fine temper were not affected by laboratory-induced post-depositional treatments. 

Because of these results, I believe that the strength values obtained for Leilan Ila and lib 

ceramics in this study are probably free of significant degradation by post-depositional 

processes. Many of the Illd ceramics, because they were found over-fired, probably do 

not reflect original (or at least intended) ceramic strengths. Because of the friable nature 
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of the Illd kiln assemblage sherds, Illd materials from other portions of the site were used 

in strength tests. 

8.4.d.iii: Noted Changes in Ceramic Strength at Tell Leilan: Initial Results 

The results of the ceramic strength study are shown in Table 8.4 and Figures 8.4, 

8.5, and 8.6. A total of 82 sherds were strength tested with the ball-on-three method. 

Effects of sherd thickness were corrected using the modulus of rupture equation.'^' 

All data analyzed fell between an estimated MOR of 0 and 35; MOR values below 1 were 

discarded because these figures were clearly outliers. Thus, strength data on 80 samples 

are discussed here. 

The distribution of specimens sampled by Leilan time period is shown in Table 

8.3; 23 green-buff ware and firecloud-ware sherds were measured for period lib, and 21 

The equation used to correct for the effects of sherd thickness on strength (modulus of 
rupture) is: 

Where P is the 
load read from the digital display on the strength-tester, t is the specimen thickness at 
point of rupture, a is the radius of the circle defined by the three support balls, b = r/3, R 
is the specimen radius, and v is Poisson's ratio (.25 is used). 

Load strength data were normalized using the equation above, but executed using 
a spread sheet in the following steps: 
1) Let "factor" = (3*load*I.25)/(4*3.1416*(thickness*thickness)) 
2) Let "bb" = (thickness/3)*(thickness/3) 
3) Let "ab" = 12.6/(thickness/3) 
4) Let "lab" = log (ab) 
5) Then MOR = factor*(l+2*lab+(.06*(l-bb/1804.32)»155.3271)) 
This transformation of the load data is believed to be better than the raw load figiu-es, 
especially because sherd thicknesses vary considerably in my assemblage. 
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for each of periods Ila and Illd. An additional 15 period lib sherds were measured; these 

were all stoneware characterized by olive green surface and paste color, very fine texture, 

dense body, and very "dinky" sound when dropped. Stoneware is characteristic only of 

period lib, and is generally found only in open forms: small, straight-sided flat-bottomed 

bowls, sometimes also round-based, carinated "flaring lip" bowls; it is also rarely found 

in small goblet forms ("eggcup"). 

When all data are considered together, the MOR values obtained for period lib 

appear distinctly different from the other periods (see Figure 8.4, and Table 8.4). When 

the stoneware data are separated from the other wares in period lib, however, it becomes 

clear that there are two distributions for sherd strength (see Figure 8.5). The stoneware 

sherds are (not surprisingly) much stronger than the other sherds. The non-stoneware 

sherd strengths measured are compared by period in Figure 8.6 where it becomes clear 

that there is no significant difference between the periods in strength when the effect of 

the stoneware is subtracted. This suggests that a distinctly different technology was used 

to fire the period lib stoneware bowls. Interestingly, but perhaps not significantly until 

more data are collected, the coefficients of variation between the non-stoneware strengths 

vary by time period. Period Illd and Ila have identical c.v.s of 0.43. Period lib non-

stoneware sherd strengths show a lower c.v. of 0.30. These figures can be tentatively 

interpreted as supporting a greater standardization and control of firing-related conditions 

during the later period (lib) as opposed to the earlier ones. 
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Table 83: Summary of Strength Data Gathered 
(only data on sherds yeilding MOR>l presented) 

Period Non-
Stoneware 

Stoneware Total 

nb 23 15 38 

28.75% 18.75% 47.50% 

Ila 21 0 21 

26.25% 0 26.25% 

Illd 21 0 21 

26.25% 0 26.25% 

Total 65 15 80 

81.25% 18.75% 100.00% 

(Note: Only 1-IIb and 1-IIa sherd each were under MOR of 1; these were 
considered outliers zmd the data discarded) 

Table 8.4 : Comparative Summary Statistics on Modulus of Rupture (MOR) 
Data by Leilan Time Period 

MOR Statistics lib 
(All Data) 

lib 
Stoneware 

lib 
Non-Stoneware 

Ila Illd 

N of cases 39 15 23 21 21 

Minimum MOR 2.78 13.23 2.78 2.11 2.30 

Maximum MOR 34.46 34.46 12.86 13.02 16.20 

MOR Range 31.68 21.22 10.08 10.91 13.90 

MOR Median 10.35 21.29 8.95 7.35 7.80 

MOR Mean 14.01 22.87 8.43 7.26 7.47 

Standard Dev 8.50 7.03 2.50 3.13 3.18 

C.V. 0.61 0.31 0.30 0.43 0.43 
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Figure 8.2: Average strength (corrected Modulus of 
Rupture) of Leilan sherds compared by Period. Note that 
Period lib (Late) has the widest range of strength, as well as 
the highest average strength, but that the mean strength is 
barely significantly different from the mean strengths of the 
other periods (as measured by MOR). 
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"Stone ware" (y) and "Non-Stoneware" (n) groups. Note 
that Period lib (Late) materials are clearly bimodal by 
strength, and that Stone Wares are much harder as 
measured by MOR. 
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Figure 8.4; Average strength (corrected Modulus of 
Rupture) of Non-stone Wares compared by Leilan Period. 
Note that Period lib (Late) does not significantly differ 
from the other periods when Stone Wares are excluded. 
When Stone Wares are pulled out of the assemblage, there 
does not appear to be any change in strength over time; 
therefore, there may not have been significant changes in 
firing technology except for the Stone Wares. 
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8.5 Results and Discussion 

The many problems in both defining firing practices and clay sources have been 

discussed. These two general categories of data are key contributors to ceramic products, 

and though they are difficult to quantify separately, they can be assessed by the proxy 

measure "strength." Examination of this variable highlights a clear change in Leilan 

period lib which is undoubtedly related to firing technology used, as well as clay 

selection and pretreatment. The significance of this change will be discussed in the 

following chapter. 
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CHAPTER 9: 
DISCUSSION AND CONCLUSIONS 

A little learning is, in ceramics, a dangerous thing.... archaeologists should 
confine themselves to observation of the surface features of pottery (Kidder 
1936b:xxiix). 

Though BCidder's comment is perhaps too strident, some of the most useful data 

examined in this work did derive from the examination of the surfaces of ceramics. This 

may be especially impressive because the ceranndcs are generally considered to be "plain 

wares" excepting the portion of the earliest assemblage, which is incised. In future 

technological studies of ceramics, I advocate what Kingery and Vandiver have also neatly 

stated: 

Students working with objects in our own laboratory — whether art historians, 
archaeologists, or scientists - are regularly urged to spend as much time as 
possible looking at objects through a binocular microscope. As in other pursuits, 
the more one looks, the more one sees (Kingery and Vandiver 1986:290). 

After my consultations with potters regarding manufacture marks left on pottery ("pot 

reading"), I realized that important technological traces were present on the surfaces of 

the Leilan sherds. These were more informative than those which were sealed in the 

unseen ceramic chemistry and physical properties. The surface traces provided the 

clearest data with which to address this study's questions. 

The original questions posed in Chapter 1 were: 

1) How did production of fineware ceramics used at Tell Leilan change during the 
third millennivun? 
2) How did the volume of materials produced change during this period? 
3) How did the time (labor costs) necessary for ceramic production change during 
the third millennium? 
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Though concerned with assessing ceramic technology, this study is not explicitly 

about the identification of ceramic craft specialization. Rather, I describe production 

changes between different "specialist" producers. Instead of identifying specialization as 

an end unto itself, a sort of black box in a societal continuum, I strive to break down and 

describe the processes inside that "black box." These should be termed production 

intensification (cf. Morrison 1994). It is an 

economic process involving increasing investment of labor and resources, and the 
ratio effects of scale, efficiency, and mass production. [Whereas] specialization is 
more narrowly defined in the sense of special skills or restrictedness of 
manufacturing activity (site, functional, resource, producer, etc.) and can occur at 
a variety of levels of sociopolitical complexity; it does not necessarily imply 
intensification (Rice 1996b: 179). 

Studies of production intensity result in more subtle differences than those frequently 

assessable with summary statistics (e.g., Arnold and Nieves 1992; Longacre et al. 1988). 

The most general answer to the questions "how did Leilan ceramics change?" and "how 

did the time required for production change?"(l and 3 posed above ) is that increased 

production intensification through time is evident in the Leilan ceramics. 

Before detailed discussion of the research questions stated above, I point out that 

question 2 (regarding ceramic production volume) was unanswerable from the Op. 5 

excavated assemblage. The areas exposed are not comparable between periods; much 

more area and volume were excavated from period Illb than from either Ila or Illd (see 

Chapters 2,4, and App. C. I). Further, the fimctional context of the Leilan Illd deposits 

was so specialized that it cannot be directly compared to the Ila or lib deposits. The 
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period lib deposits do seem to yield many more sherds than the earlier periods in general, 

and thus it appears that ceramic manufacture output was much greater during the latest 

period than the earlier ones. As previously noted, however, this has not yet been fully 

substantiated. 

In response to questions 1 and 3, the present study has demonstrated that ceramic 

manufacture at Leilan generally became more simplified during the periods studied here. 

This simplification is, at least in part, caused by decreased time expenditure during 

manufacture. The ways that time and labor expended on ceramic production changed 

during the third millennium are summarized and addressed in greater detail below. The 

discussion is presented in order of production steps examined in this study, and results by 

period are included in each step. 

9.1 Third Millennium Ceramic Change at Tell Leilan 

Table 9.1 shows production step summaries as well as evaluations of measures 

applied in this study. The first production step examined in the Leilan chaine operatoires 

was the choice of clay used. As suggested by COA, more clay sources appear to have 

been used during Leilan period lib than in the earlier period Illd. The greater variability 

of raw materials seems to imply more time expended in procurement, if simply only 

because of the multiple locations likely quarried. However, because the lib materials are 

probably the output of several different ceramic workshops, rather than the products of 

one predominant one (as are the Illd materials), the actual meaning of resource variability 

in period lib is ambiguous. If population was increasing through time at Leilan, and if 
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this caused a greater demand for vessels, then more clay sources may have been exploited 

to meet this demand. This aspect of manufacture is relatively forgiving, as noted 

Table 9.1: Manufacture Steps and Investigation Methods Used 

Manufacture Steps Investigation Methods Used Evaluation 

Clay Procurement 
(Chapter 6 and 
Appendix F) 

CCA (Clay Oxidation 
Analysis) 

moderately 
useful 

Clay Procurement 
(Chapter 6 and 
Appendix F) 

INAA (Instrumental Neutron 
Activation Analysis) 

moderately 
useful 

Clay Procurement 
(Chapter 6 and 
Appendix F) 

Clay Workability Tests not useful* 

Clay Preparation 
(Levigation, Chapter 6 
and Appendix F) 

Granularity Tests not useful* Clay Preparation 
(Levigation, Chapter 6 
and Appendix F) INAA useful 

Vessel Forming 
Techmques 
(Chapter 7 and 
Appendices E and G) 

Xeroradiography useful Vessel Forming 
Techmques 
(Chapter 7 and 
Appendices E and G) 

Pot Reading very useful 

Vessel Forming 
Techmques 
(Chapter 7 and 
Appendices E and G) Replication very useful 

Surface decoration 
(Chapter 7 and 
Appendix G) 

Pot Reading and Replication very useful 

Type and Amount of 
Fuel Used 
(Chapter 8 and 
Appendices H and J) 

Phytolith Analysis very useful Type and Amount of 
Fuel Used 
(Chapter 8 and 
Appendices H and J) 

Dilatometry not useful* 

Type and Amount of 
Fuel Used 
(Chapter 8 and 
Appendices H and J) Strength Testing very usefiil 

Type and Amount of 
Fuel Used 
(Chapter 8 and 
Appendices H and J) 

COA not useful* 

* Note that these methods might be useful in investigations of other 
collections, especially those where raw clays are imown and accessible for 

experimentation. 
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previously by Gosselain (1998): clay is not often a limiting factor in ceramic 

manufacture because potters adjust their techniques to the clays available, and can 

ftmction using a very wide range of materials in traditional craft techniques. 

Clay pre-treatment resxilts are also somewhat ambiguous. Preliminary analyses of 

granularity, as noted in thin sections, suggest increased levigation because of the fewer 

inclusions noted in period lib thin sectioned sherds. Neff and Glascock (1998), who 

interpreted the Leilan INAA results reported here, have drawn extensively on Blackman's 

study (1992) of chemical composition changes associated with levigation. Using 

laboratory wet sieving, Blackman sorted Leilan-area clays into three grain size categories 

(sand, silt and clay) and noted the chemical differences in these groups. Though very 

useful, actual levigation involves settling of materials rather than sieving; thus, it is 

important to assess particle density as well as overall size because the settling rate 

depends on both these factors. 

Table 9.2: Averaged Chemical Compositions Related to 
Levigation (after Table 6.1) 

Element "Early" mean (ppm) "Late" mean (ppm) 

Calcium (Ca) 164337 131183 

Potassium (K) 6095 13834 

Rubidium (Rb) 25.69 52.45 

Cerium (Ce) 57.26 63.20 

Chromium (Cr) 249.79 334.73 

Hafiiium (Hf) 4.57 5.76 

Zirconium (Zr) 125 141 
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INAA shows an enriched calcium level combined with diluted potassium and 

rubidium in the Early group (see Table 9.2); Neff and Glascock (1998) suggest that this 

represents a relatively high proportion of calciimi-carbonate-encrusted sand in these 

materials (see Chapter 6). Neff and Glascock (1998) interpret the enriched levels of Hf, 

Cr, and Zr in period lib materials as evidence of increased levigation."*" Because the 

minerals that typically contain these elements (e.g., zircon) are dense, one would presume 

that an enriched level of these elements suggests that the clay had not been as extensively 

floated as material containing lower levels of Hf, Cr, and Zr. However, the earlier 

materials show a lower percentage of these elements because of the dilution effects of the 

proposed quartz materials contributed by the sand (detectable via Ca). In sum, the early 

period materials appear to have more sand in them, compositionally, whereas the later 

materials are primarily composed of the silt and clay fraction of the levigated material. 

The chemical data appear to suggest an increased intensity of levigation over time. 

To complicate matters fiorther, the degree to which levigation is a direct indicator 

of time expenditure in ceramic manufacture is still open to interpretation. If the full 

levigation process described by Rye (1981) was followed, then surely levigation would 

be a time consuming manner by which to prepare raw materials. However, it seems 

possible for potters to skip some of these steps, such as the complete drying and slaking 

of the clays. Further, if a large quantity of clay was "floated," the silty (but still very fine) 

material that sank more slowly than the coarse sands and stones may have been scooped 

'•'""Levigation" here is understood to use both the silt- and clay- sized fractions. 



486 

out of the levigation pit for use together with the clay slurry; this could account for the 

elemental enrichment of materials with Hf, Zr and Cr. I believe that this would produce 

more clay at a faster rate than the levigation method relying purely on evaporation of clay 

slurry. As ceramic output increased, it is possible that different people prepared the clay 

for use by potters; if so, they may have developed specialized ways of levigating. Even if 

these appear more time consuming, they may not have affected the potter's time 

expenditure at all. Finally, more levigation may allow for a faster production process on 

the potter's wheel because finer clay particle size generally makes clays more plastic, and 

generally easier to work with on the potter's wheel (Rye 1981). In this way, there was 

perhaps a trade-off of slower clay processing in exchange for faster actual "per pot" 

production on the potter's wheel. 

Further work should be conducted to clarify both the chemical and textural 

evidence of levigation in the Leilan assemblage. Ethnographic data specific to levigation 

should be sought with which to interpret the likely effects of this clay pretreatment on the 

time expended in overall ceramic manufacture, as well as the time expended "per pot" 

during wheel forming with well-levigated and less-levigated clays. 

As previously noted, some of this study's strongest evidence is derived from the 

vessel forming and decorating manufacture steps discussed in Chapter 7. These steps can 

be broken down into (at least) 7 sub-steps: (1) initial shaping and rough-out formation; 

(2) wheel work to raise vessel walls, shape the rim (or base, if vessels were thrown 

"upside down"); (3) removal of vessel from wheel; (4) attachment of appliqued motifs 
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(spouts, lugs, handles); (5) length of drying period; (6) trimming of vessel walls and/or 

bases, as well as subsequent smoothing; (7) final decoration (incising, burnishing). These 

various steps have been evaluated using the criteria described in Chapter 7 and App. E; 

results of this analysis are presented in Tables 7.8.a and 7.8.b, as well as other tables in 

Chapter 7. Ahnost all aspects of vessel formation noted in my analysis indicate that the 

forms were made faster during period lib than in period Illd (Table 7.8.b). Though some 

portions of the lib assemblage were heavily trimmed, this does not account for all of the 

lib Fine wares analyzed; similarly, there is greater time expenditure in burnishing vessel 

surfaces in period lib, but since this surface decoration is an extremely rare occurrence in 

all of the periods it cannot be considered evidence of increased time expended in 

production (see Table 7.5). As previously stated, the results of "pot reading" (surface 

examination specifically aimed at detecting the forming processes with which vessels 

were made) are much less ambiguous than other data investigated: it seems clear that less 

time was expended "per pot" during period lib manufacture than during the earlier period 

llld. 

The next step in manufacture, after forming, is the lack of a step: drying. Drying 

time is very difficult to gauge; incidence of compression cracks ("S-cracks") decrease 

through time, but this may indicate potters' solutions to the problem as much as slowed, 

or controlled, drying of vessels. It could also be related to changed raw materials, or 

possibly also to sampling bias because the early period was primarily evaluated fi-om the 

wasters found in the "kiki dump." The greater incidence of S-cracks in these materials 
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Figure 9,1: Summary of Third Millennium Ceramic Change at Tell Leilan. 



489 

could have been caused by mis-firing rather than by the period of time vessels were left to 

dry. Vessel drying times are not known, and the next step in manufacture, firing, is also 

incompletely icnown for the Leilan third millennium ceramic assemblage. 

Problems related to firing temperature determination were noted in Chapter 8 and 

App. J; duration of firing time at peak temperature is even more difficult (if not 

impossible) to gauge. Kiln structure is not known at all for periods Ila or lib, and only 

little known for period Illd. Phytolith analysis of material found in the period Illd kiln 

sample shows plants from the Grass family were used to fire the kiln; these are 

interpreted as evidence of dung fuel, rather than straw or hay (see Chapter 8 and App. H). 

Unfortunately, the amount of fuel (dung or otherwise) required for a particular firing 

arrangement carmot be determined from the present data. 

Measurements of ceramic strength, recorded as modulus of rupture figures 

(MOR), were used as proxy measures of the combined effects of ceramic composition, 

peak ceramic firing temperatures and duration of original firing. These results (see 

Chapter 8) indicate little change in firing technology in most wares between the three 

time periods assessed. However, the strength data do highlight a definite bimodal pattern 

in the period lib materials. In lib there are both the "normal" sherds as well as highly 

fired stone-ware-like materials. Two commercial dilatometry readings (provided by the 

Orion Ceramic Foundation, Inc.) suggest that these extra hard sherds were fired at 

temperatures upwards of 1100 degrees C. (1195°C and 1197°C). Though the data are 

problematic (see Chapter 8 and App. J), other dilatometry readings produced in this study 
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suggest much lower peak firing temperatures for the "normal" samples in the third 

millennium assemblage: 750°-900°C. These results, as well as those pertaining to other 

production steps, are presented in Table 9.3 with reference to the amount of change in 

time expenditure during vessel manufacture that is suggested by this study. 

Table 93: Time Expenditure in Manufacture Summary 

Production 
Sequence Step 

Time Expenditure 
Increase or 

Decrease Through 
Time 

Comments 

Clay 
Procurement 

increases clay sources appear more variable, but this 
could also be a sampling issue 

Clay Preparation increases granularity suggests an increase (more 
levigation) 

Clay Preparation 

increases INAA data suggest an increase (more intense 
levigation through time) 

Vessel Forming 
Techniques 

decreases Though some vessels were more heavily 
trimmed, and there is a greater use of applied 

motifs (spouts, handles, lugs, etc.) 

Surface 
decoration 

dramatically 
decreases 

Not only does the occurrence of incised 
decoration decrease, but the intensity with 

which vessels were incised (in terms of 
amount of vessel surface decorated) also 

decreases 

Type and 
Amount of Fuel 
Used 

stays the same/ 
increases 

Firing temperature, gauged by the proxy 
measure "strength" remains constant 

throughout the assemblage, except for a 
portion of the late assemblage which shows a 
dramatic increase in firing temperature and 

therefore also time/effort expenditure 
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9^ Ceramic Technical Sequence Analysis: Evaluation of the Method 

Was CTSA a useful way to organize research? Yes, in almost every respect I 

believe that this technologically-based analysis scheme has provided useful data with 

which to consider the changes evident in Leilan third millennium ceramics. Because 

CTSA springs from several areas of ceramic and archaeological analyses (ceramic 

ecology, behavioral archaeology and especially the chaine operatoire method of the 

Techniques et Culture school), its application has contributed a richness to this analysis 

that may not have been evident had only a single perspective been applied. Practice 

theory is the epistemology providing the philosophical underpinning of CTSA. As such, 

this perspective does not require that we attempt to reconstruct every action of every 

individual living at sites in the past before we draw conclusions in which the role of 

agency has been considered. Instead, it cautions us to be ever mindful of individual 

choice, especially when changes in production technologies are detected (cf. van der 

Leeuw 1993). 

Though not as explicitly applied as in studies by the Techniques et Culture school 

(elaborate flow-charts have not been created), the chaine operatoire method shows 

inherent value when combined with "pot reading" for an understanding of the technical 

differences in vessel manufacture. Both Feynman (1980) and Hagstrom (1985) have 

suggested measures aimed at estimating relative vessel cost, though both studies have 

concentrated efforts on hand-built. New World ceramics which were often intensively 

painted (Feynman et al. 1981, Hagstrom 1985) or at least burnished (Feynman 1980). 
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The Leilan ceramic study, inspired by previous work on the "production step measure," 

squeezes similar information out of what were (previously) considered plain ceramics. 

In this work I have shied away from my original goal of estimating the actual, 

clock-time changes in ceramic production in favor of relativistic descriptions of 

"increased efficiency" or "decreased efficiency." Feynman et al. (1981), drawing on 

DeBoer and Lathrap (1979:120), posit a direct relationship between preparation time 

expended and the number of production steps used. Though not reported in her published 

work because these data were tangential to her focus on ceramic distribution, Kramer 

(1997) also collected interesting data on production output, including the amount of time 

required by a number of potters to form various vessels in Rajasthan, India (Kramer, 

personal communication 1992; Table 9.4). These data suggest that Feinman et al.'s 

(1981) conclusions concerning the relationship of time expended in production to vessel 

size are applicable to wheel-made, as well as hand-built, ceramics. Intuitively, the 

number of production steps required to form or decorate vessels using the potter's wheel 

are also related to time expenditure, though this is not explicitly shown in Table 9.4. 

Rather than extract an exact production time measure, which arguably is 

dependent on the individual potter's expertise, Feinman et al. (1981) measure the steps 

used in production. Their measure does not even attempt to account for the procurement 

costs of materials ( Feinman et al. 1981:873), and ranks all manufacturing steps equally, 

despite ethnographic and experimental data which show that some steps require much 

more time than others. Nonetheless, their method provides a useful proxy measure of 
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Table 9.4: Sample Ceramic Prodaction Times of Wheel-made Vessels in Rajasthan, 
India (Carol Kramer, Personal Communication 1992; cf. Kramer 1997) 

Vessel 
Name 

Vessel Size and 
Description 

Throwing 
Time 

Comments 

Gantala 
(most time 
consuming) 
Not thrown 

off the 
hump. 

Ca. 30 Cm Tall 
"Flower Pot" 
Flat Based Open 
Vessel, with Tall 
Sides which Slope 
Outwards. 
Sometimes Rims are 
Shaped. 

1.5 minutes per pot 
(26 in 20 minutes). 
More time was 
needed to trim base. 

Noted in Jodhpur, date; 9/6. 
See Kramer (1997:214). 

Gantala 
(most time 
consuming) 
Not thrown 

off the 
hump. 

Ca. 30 Cm Tall 
"Flower Pot" 
Flat Based Open 
Vessel, with Tall 
Sides which Slope 
Outwards. 
Sometimes Rims are 
Shaped. 

70-75 seconds per 
pot (more time was 
needed to trim base), 
80-85 per day. 

Noted in Jodhpur, date; 12/9. 

Sikora 
Thrown off 
the hump. 

Ca. 7 cm tall "Fast 
Food Container." 
Flat Based, Open 
Vessel, with Slightly 
Curved Vessel 
Walls, Shaped and 
Slightly Inverted 
Lip. 

Less than 1 min. per 
pot, 300-600 per day, 
sometimes fill orders 
of 1000 in 2 days. 

Noted in Jodhpur, date; 9/8. 
See Kramer (1997;216). 

Sikora 
Thrown off 
the hump. 

Ca. 7 cm tall "Fast 
Food Container." 
Flat Based, Open 
Vessel, with Slightly 
Curved Vessel 
Walls, Shaped and 
Slightly Inverted 
Lip. 

20 seconds (5 can be 
made in 1 spin of the 
stick-wheel). 

Noted in Jodhpur, date; 9/9. 

Sikora 
Thrown off 
the hump. 

Ca. 7 cm tall "Fast 
Food Container." 
Flat Based, Open 
Vessel, with Slightly 
Curved Vessel 
Walls, Shaped and 
Slightly Inverted 
Lip. 

10 seconds per 
sikora, 2000 
produced in 4 days. 

Noted in Jodhpur, date; 9/9. 

Diya 
(Least time 
consuming) 
Thrown off 
the hump. 

ca. 5 cm (or less) tall 
"Lamps" 
Flat Based, Open 
Vessels. String-cut 
Bases, Often Rather 
Thick Bases. (These 
are the simplest 
forms, and are 
considered the first 
forms made when 
learning; cf. Roux 
and Corbetta 1989) 

4 sec./ diya; 
sometimes fill 
consignments for 
150,000 in 6 wks. 

Jodhpur. date: 9/21. See 
Kramer (1997:216). 

Diya 
(Least time 
consuming) 
Thrown off 
the hump. 

ca. 5 cm (or less) tall 
"Lamps" 
Flat Based, Open 
Vessels. String-cut 
Bases, Often Rather 
Thick Bases. (These 
are the simplest 
forms, and are 
considered the first 
forms made when 
learning; cf. Roux 
and Corbetta 1989) 

10 seconds per "big" 
(10-15 cm diameter) 
diya; can produce 
2000-3000 of smaller 
versions (3 cm 
diameter) per day. 

Jodhpur; date: 11/6. 

Diya 
(Least time 
consuming) 
Thrown off 
the hump. 

ca. 5 cm (or less) tall 
"Lamps" 
Flat Based, Open 
Vessels. String-cut 
Bases, Often Rather 
Thick Bases. (These 
are the simplest 
forms, and are 
considered the first 
forms made when 
learning; cf. Roux 
and Corbetta 1989) 3000 thrown in 9-

hour day (probably 
the high end of the 
range of production). 

Udaipur; date;9/17. 

Note; Potters' production is limited by storage space and personnel (often children) to move 
formed vessels away from the wheel to their drying places. 
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relative time expended in ceramic manufacture. 

Because CTSA also considers changes in procurement costs, though they are 

difficult to quantify in this study, I believe that it provides a more useful view of 

technological change in the Leilan assemblage than a purely production-step-measure 

approach would. The contextualized description of production steps given in CTSA, 

rather than the production step measure's strict (and equal) ordinal scaling of steps, allows 

for a fuller view of the ceramic manufacture system. 

9.2.a Difficulties in Implementation of CTSA 

Descriptions of the technical sequences through which ceramics were made (via 

chaines operatoires) are not always straightforward. One must have very good 

chronological and contextual control over the assemblage in which the study is attempted 

in order to compile a meaningful, detailed study; otherwise, many of the changes 

obser\'ed may instead be the results of sampling biases rather than actual technological 

transformations. 

Many aspects of the chaine operatoire are not easy to measure or gauge. As 

already noted, clay sourcing is not easy, or even possible, in a floodplain. When the clay 

procurement step is assessed, only the variabilitv in clays used, rather than the actual 

distance to source, can be considered in most studies. When the actual untreated clays are 

not known, little can be conclusively said about their pretreatment; though this study 

notes changes detected in chemical composition that may indicate changed levigation 
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practices, it must always be remembered that the clay sources, rather than the treatment 

practices, may have changed. 

Vessel forming steps seem to be relatively free from ambiguous interpretations, at 

least in the Leilan assemblage. In future work with wheel-made assemblages, however, 

researchers must carefiilly document wheel-use before conducting further inquiry into 

vessel forming steps (cf. Courty and Roux 1995; Henrickson 1991). 

The final step in the third millennium Leilan ceramic technical sequence is firing 

of the vessels; ethnographically, this is considered one of the most costly steps in 

production, thus I believed it was crucial to measures of manufacture time and labor 

expenditure. In the present study, firing temperature was sought as a proxy measure of 

fuel used, and thus an additional measure of procurement costs and time expenditure. 

Moreover, clay vessels change physical properties when fired. Therefore, it was hoped 

that this step would be discemable from archaeometric data; however, measuring and 

characterizing original peak vessel firing temperatures is very problematic. Virtually 

nothing can be known from individual vessels about the kiln form used, and several 

researchers have noted that firing temperatures for individual vessels are meaningless (cf. 

Gosselain 1992; Nicholson and Patterson 1989). Dilatometry results are very difficult to 

interpret in the temperature range in which most of the ceramics studied were fired. The 

technique appears to work well in analysis of high-fired ceramics because the original 

sintering point is well-marked by distinct shrinkage when it is passed. The softer, lower-
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fired materials, however, change only slightly over a plateau, rather than a peak; 

estimating the exact firing temperature of such materials is therefore a formidable task. 

Though problematic, archaeometric techniques can obviously contribute 

important information to ceramic studies. However, they may be more fruitful when used 

in concert with low-tech analyses, such as pot reading, than when they are pursued as 

ends unto themselves. As Ehrenreich (1995) notes, archaeometry is an integral part of 

archaeology, but it is best applied together with "standard" archaeological analyses and 

interpreted by archaeologists in reference to the broader social and archaeological 

contexts of the assemblage analyzed. 

Though there are problems in deducing some aspects of chaines operatoires from 

archaeological materials, this method of assessing ceramic technology via effort 

expended in varied production steps is valid and useful. It does present a somewhat 

different view of the assemblage than would a typology based solely on formal variation. 

But does this type of analysis provide any useful link to the issues raised in the 

introduction of this work: how is ceramic change linked to changes in social and political 

organization? 

9.3 Project Summary: Isn't it About Time? 

Fine ware ceramics from three periods at Tell Leilan (Syria) have been examined 

here. During these periods (2500 - 2100 BC), the site grew from a small village (ca. 10 

hectares) to the region's first city (ca. 90 ha.). The pottery associated with the earliest 

period was produced in a more labor-intensive manner than later pottery. The abrupt 
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techno-stylistic change in the ceramics during lirbanization appears to be the result of 

time-saving manufacturing techniques. This reorganization of production is likely 

associated with the greater demand for goods in a larger population. Documentation of 

such efficiency measures is significant in a pre-Capitalist society because some 

researchers hold that regard for time expenditure is explicitly a modem concem. The 

transition to statehood, coupled with urbanization, is probably also marked by transitions 

toward linearized concepts of (measurable) time. 

The changes related to time expenditure in ceramics at third millennium Leilan 

are probably not unique; similar simplifications of ceramic technology co-occurring with 

social and/or political changes can likely be noted elsewhere worldwide. Other 

archaeological cases of changed production labor input co-occurring with social/political 

changes might be those seen in Egypt (cf. Moorey 1994:157), Mesoamerica (Rathje 

1975), and possibly the Andes, as seen in contrasts between Huari and later Inka wares 

(cf. Adams 1997; Candia-Gomez 1996; Manzanilla 1997). Though associated with a 

considerably different ceramic technology and social organization, M*" and 15"* century 

(A.D.) Southwestern U.S. ceramics may also show a decresise in time expenditure "per 

pot" associated with increased population aggregation (e.g., Bandelier Black-on-gray 

[Biscuit B; Hagstrum 1985]; note, in contrast, Feinman et al. 1981). Examinations of 

changing labor input in ethnographic situations might also contribute to explanations of 

similar changes in archaeological contexts; examples to be considered in future work are. 
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for instance, tlie ethnographic cases of Yoruba and Tzeltal ceramics (Cardew 1969; Nash 

1961) and those observed in the Papuan Mziilu wares (Irwin 1978). 

93.a Connections to Complex Society: Why Does Production Intensify? 

Increased efficiency of ceramic production has been documented in the third 

millennium Tell Leilan ceramic assemblage. But, does this increased efficiency actually 

mean less work for individual potters? No, it probably did not. Instead, it probably 

translated as less varied work for individuals rather than less over-all work. The urban 

economy probably did allow greater diversification for the creation of new 

specializations. In terms of ceramics, these likely were seen in specializations such as 

resource gathering and preparation (fuels, clay levigation), kiln construction, and the 

supervision of high-temperature firing. Craft intensification, as measured by increased 

efficiency, was likely accompanied by the creation of new specializations. 

As new specializations appeared with economic reorganization associated with 

urban life, old specializations also died out. Specifically, use of decorative incising drops 

out of the assemblage. This suggests to me a change in the composition of the work force 

producing pottery, because the incised motifs were not likely created on the wheel-head. 

Other, "non-thro wing" potter-workshop associates or family members may have curtailed 

their involvement in ceramic decoration through time; perhaps household or workshop 

members had other occupations in the later periods and no longer decorated vessels. 

Such a change in worker composition can most easily be assessed through 

comprehensive, comparative excavation of entire potter workshops, and even then, the 
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data may not clearly show the number, ages, and genders of the workers participating in 

ceramic manufacture. Ethnoarchaeological examination of contemporary, urban potters' 

workshops and their use of space may be used to inform analysis of archaeological 

workshops when they are discovered. Proxy measures should be developed, from 

ethnoarchaeological work, assyriology, and material analyses (such as dermatoglyphic 

evidence of individuals) with which to assess the change in organization of the potter 

work force over time. 

Of course, such a change (loss of surface decoration) implies that the consumers 

accepted markedly different products (cf. Lathrap 1983, Miller 1981). Why would they 

do this? I offer four suggestions, which I dub: (1) demand/population pressure 

explanation, (2) the status marker "explanation," (3) the social boundary maintenance 

explanation, and (4) the Akkadian-effect. 

Most simply, in the demand/population pressure explanation, potters responded to 

a pottery-demand increase by making more vessels in a more efficient manner. These 

were then (apparently) acceptable to the consumers "as is." In this scenario, increased 

demand could be met by any flmctional pot. 

As mentioned in Chapter 7, little concern for aesthetics or beauty is evident in the 

production of most of the period lib ceramics. These changes in vessel appearance have 

been previously "explained" through art historical pronouncements of design 

degeneration or artistic decay. Frankfort (1954:2), Oates (1960:39), and more recently 

Edens (cited in Stein and Blackman 1993) have suggested that such changes represent a 
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transformation in the materials by which elites are marked (the "status marker 

explanation"). These authors see stone and metals as replacing the role of ceramics as 

elite markers; this is offered as an explanation for the apparent "decline" in ceramic 

appearance.''" Even if this is the ultimate cause of why the ceramic motifs are changing 

in third millennium Tell Leilan, I find the technological analysis in this study, which 

addresses and breaks down how the materials changed, to be a richer explanation than 

one merely stating that ceramic styles change because they "fall out of fashion" as 

sumptuary goods.'"* 

In the "social boundary maintenance" explanation, some sort of unified social 

entity was marked by the ceramic styles evidenced in Leilan period llld. Termed the 

"Ninevite 5" period elsewhere in northern Mesopotamia, it is marked by varieties of 

incised (and also painted) pottery similar to those found at Leilan. When these "social 

markers" (incised pottery designs) cease to exist, it could be that the marking of social 

boundaries was no longer reinforced through pottery. It may have been in the interest of 

early states to break down social allegiances so that they could be rebuilt according to 

State interests. Fledgling state governments may have actively discouraged boundary 

marking icons until hierarchies were set, though I find it unlikely that there would have 

This might be true, although I personally think that the role of textiles is much more 
likely than metals in marking elites, if simply because textiles are wearable and usually 
highly visible. Fine textiles often require time-consuming, specialized production (cf 
Murra 1962, 1989; Schneider and Weiner 1989; Weiner 1989). 

Few, if any, studies directly address whether ceramics actually were sumptuary goods 
even in prehistoric times! 
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been direct, conscious modification of pottery-production systems.In a version of this 

scenario related to the status marker explanation, I find it more likely that fledgling states 

may have offered other materials that serve the purpose of marking groups within society 

better than ceramics had in the past. These new markers may gain favor because of their 

perceived superiority over locally produced materials, such as finely woven, possibly 

imported, cloth. These new, exotic, goods may have been distributed to individuals 

according to the State's protocol, not the traditional ones. The fourth "explanation," the 

Akkadian effect, is discussed in the next section. 

9.3.b Akkadians and Ceramic Change? 

As mentioned in Chapters 4 and 5, the " Akkadianization" of the Habur triangle 

region has not been considered a cause for transformation of the Leilan ceramic 

assemblage in this study because it would constitute circular reasoning. Ceramic sila 

vessels thus far provide the only non-circumstantial evidence that Akkadians were at 

Leilan in the late third millennium (Senior and Weiss 1992; Weiss et al. 1993). Other 

direct evidence may well arise through further excavation at the site {e.g., tablets, 

inscribed sealings, or inscribed bricks from monumental buildings). 

I will now discuss the implications of this political issue. First, this study makes 

it clear that significant ceramic changes occur between Leilan periods Illd and Ila. 

In other (non-fledgling) states pottery production has been a state concern, such as the 
cases of Graeco-Roman amphorae and specialized Inka wares (Costin 1986; Costin and 
Hagstrum 1995). State interests thus may be governed by either controlled production of 
sumptuary goods (Inka) or of commodities that must be standardized in size and be 
visually identifiable (e.g., amphorae, but also potentially ration vessels.) 
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Though the apparent intensification of production increases in the later lib period, the 

pattern of decreased decoration and changed vessel shape is in place during period Ila. 

Period Ila is variously radiocarbon dated as 2563, 2542,2498, and 2586 (Weiss et al. 

1993:998); Akkade (Agade), capital city of the Akkadian empire, created and maintained 

by Sargon and his dynastic successors, was not founded until ca. 2300 B.C. Most 

researchers consider the Akkadian imperialization period as approximately 2300 to 2200 

B.C., and that the extensive military campaigns into the northlands were primarily under 

Sargon's grandson, Naram-Sin (ca. 2250). Clearly the Leilan ceramic transformation 

predated the Akkadian empire, much less direct Akkadian involvement. The 

Akkadianization of the region, most likely under Naram-Sin,''" did not trigger the change 

in ceramics at Leilan. The ceramic changes at Leilan were not caused by an Akkadian re

organization of ceramic (and other) production. 

Akkadian influences, however, may have contributed to later ceramic 

developments at Leilan during period lib. The dramatically different green stone-ware

like vessels, which are heavily trimmed and very high-fired, could easily represent 

introduction of an outside technology. It has been suggested elsewhere that this 

technology is affiliated with the southern conquerors based on vessel metrics that 

correspond to the probable values of Akkadian rations (Senior and Weiss 1992). 

Akkadian presence is attested by Naram-Sin's substantial royal fortress at Tell Brak, 
only approximately 50 km from Leilan. 
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9.4 Future Directions of Research: Leilan Excavation and Lower Town Survey 

More work in the Leilan lower town could resolve several issues raised in this 

study. Rather than merely an isolated kiln, there is likely a period Illd ceramic workshop 

in Op. 5 because of the presence of unfired sherds found there. Exposure of this level 

would greatly increase exposure of the earliest phase of urbanization at Tell Leilan, 

increase the sample of non-elite Hid excavated contexts, and inform on the ceramic 

technology of this earliest urban level. No other workshop from this period is completely 

excavated, and the organization of workshop space could support discussions of the 

organization of work and the relations of production. 

Further excavation in Op. 5 would also be very likely to reveal an additional, 

later, period lib ceramic workshop as well. This would be very interesting for reasons 

similar to those noted above; no other workshop space has been revealed from this 

period, and its analysis would allow closer consideration of the organization of ceramic 

production. Moreover, this workshop might have elite or state connections. Because of 

the dating of the Op. 5 brick platform, the prolific amounts of slag found in association 

with it, and because of the different character of high-fired stoneware found in the lib 

assemblage, it is likely that a period lib kiln is located nearby. I believe that it is just 

north and east of Op. 5 unit 77E01, and that the kiln may be very different from the llld 

one exposed previously. Further, this kiln will date to the Akkadian period, and if the 

proposed workshop does show evidence of administered production, then it will be a 
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significant window into the reorganization (or not) of production by the Akkadians and 

their local emissaries and/or leaders. 

Future investigations of the Leilan Lower Town should include a survey using 

remote-sensing techniques. Because of the sherd-paved street, and because the depth of 

this is known in Op. 5, magnetic anomalies caused by fired sherds should be traceable 

using magnetometry. Sherd-pack paving has been noted in other Leilan operations (Op. 

7, Op.8), so this may have been a paving technique used throughout the lower town, not 

just in Op. 5. The potential for retrieving a site map from these data should be 

investigated; I believe that the possibility of success is quite high. 

Magnetometry survey would also pick up large anomalies related to other 

pyrotechnic features. This would be a useful and expeditious way to locate the probable 

lib kiln situated near Op. 5. Other large anomalies could be mapped for future work at 

the site. 

Even without the ceramic technological issues discussed here, greater exposure of 

the Leilan Lower Town would offer unprecedented comparative materials with which 

third millennium life and social organization could be addressed. Quantified 

comparisons between elite and non-elite contexts would benefit all research in this period 

in Northem Mesopotamia, which is generally characterized by either elite structures or 

(much more rarely) domestic units. The areal extent of excavation could also usefully be 

increased; note that even in the 600 m ^ of Op. 5, no structure is completely exposed ~ all 

continue into the balks, and few doorways or other access points were revealed. 
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Because I believe that the effects of burgeoning population are driving the 

changes in ceramic technology observed in the Leilan assemblage (cf Rice 1984a), 

greater areal excavation of the lower town residential areas would permit the 

development of population estimates for the third millennium phases. When such data 

are available, the dynamics between ceramic labor input and output (distribution) can be 

better understood. The true relationship between "complex societies" and "ceramic 

change" may actually be about the relationship between population increase and the 

concomitant increased demand for utilitarian goods in expanding populations. 
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Figure A.l.a: Location of Lcilan and Other Ancient Sites in Southwest Asia 
1 Ur, 2 Babylon, 3 Uruk, 4 Khafajeh, 5 Kish, 6 Nippur, 7 Gawra, 8 Nineveh, 9 
Ashur, 10 Marl, 11 Ebla (Tell Mardikh), 12 Leilan (inked by Catherine Sarther) 



507 

M* rr* 3f 40® 4/* 

JT 

Tu/ttrty ^ 
\ ; 

•« 

4—-

1/ 

•"V 

I 
sy/r//r «\ 

N 

Jf 

3k* Jf »• «• 4/* 41* 

Figure A.l.b: Location of Leilan and Other Ancient Sites in Modem Syria, Tell 
Leilan is number 1 on map. All other numbers and letters are keyed on next page; 
(map modified by L. Senior and inked by Catherine Sarther after Schwartz and Weiss 
[1992:186], Weiss [1985:33], and Weiss [1997:98]) 
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Figure A. 1 .b: Map of Syria (Showing Leiian) Key: 
Ancient Sites; 
1. Leiian 
2 Brak 
3 Mozan 
4 Raqa'i 
5 Atij 

6 Muila Matar 
7 Gudeda 
8 Tuneeinir 
9 Mashnaqa 
10 Sheikh Hamad 
11 Barri 
12 Chagar Bazar 
13 Hamadiya 
14 Halaf 
15 Beidar 

Modem Cities and Places; 
A Damascus 
B Aleppo 
C Palmyra/Tadmor 
D Hasseke 
E Deir ez Zor 
F Qamishli 
G Nusaybin 
H Amuda 
I Jerablus/Carchemish 
J Raqqa 
K Homs 
L Hama 
M Latakia 
N Suweida 
O Ras al Ain 

16 Cheura 
17 Terqa 
18 Dura-europos 
19 Man 
20 Bi'a/tuttul 
21 Hammam Al-turkman 
22 Ahmar 
23 Banat 
24 Sweyhat 
25 Ain Dara 
26 Ebla 
27 Umm Al-marra/tuba 
28 Bouqras 
29 Ras Shamra/ugarit 
30 Bosra 
31 Khoshi 
32 Taya 
33 Kashkashuk 
34 General locations of Emar, Habuba Kabira, Selenkahiyeh, Halawa, and other Tabqa Dam Salvage 

sites. 
35 General Location of other Middle Habur Salvage Sites, including Bderi, Kerma, Knedig,Tuneinir, etc. 



op* 

Figure A.l.c: Site Map, Showing Location of Operations, Wadis, and Height Above Sea Level. 
(Map modified by L. Senior after Weiss and McNeill, inked by Catherine Sarlher) 
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76E19 76E20 77E01 
sherds analyzed: 

122 Prov 1 sherds 
208 total 

sherds analyzed: 

184 Prov 1 sherds 
331 total 

sherds analyzed: 

1384 Prov 1 sherds 
1447 total 

Excavator: A. Van Gijn Excavator: A. Curnow Excavator: L. Senior 

76F19 76F20 77F01 
sherds analyzed: 

0 Prov 1 sherds 
0 total 

sherds analyzed: 
491 Prov 1 sherds 

1637 total 

sherds analyzed: 
8 Prov 1 sherds 

168 total 

Excavator: P. Akkermans Excavator: H. Fokkens/A. Porter Excavator: A. Porter 

Figure A.l.d: Operation 5 Square Designations and Quantities of Sherds Analyzed from Each Unit 
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FIGURE A.l.e.i; Architecture of the Terminal Phase, Operation 5 (Phase 4, Leiian Period lib) 
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Figure A.l.e.ii: Map Showing Op. 5 lib Architecture and Excavation Extent (Phase 5) 
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Figure A.l.f: Map Showing Operation 5 lla Architecture and Excavation Extent 
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Figure A.l.g: Map Showing Op. 5 Hid Excavation Extent (Dark areas of test trenches and probes are only 
exposures of period Illd; rectangular ones are test trenches, round ones are intrusive wells which were scraped 
and examined for stratigraphic information). 
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APPENDIX A: CERAMIC CODING FORMAT AND MAPS 

Table A.l.a Ceramic Code Format Used for Operation 5 Analysis 
(See Figure for example coding siieet) 

Column Description Comments 

1-5 Square Designation Squares were established from Leilan site map grid. All are 
eidier 77F01, 77E01, 76F20, 76E20, 76F19 or 76E19. 

6-8 Lot designation Lots are arbitrary numbers that correspond to excavation 
units designated by excavators; most Operation 5 lots are 
three digit numbers. Only lots excavated in 1989 season are 
analyzed in this dissertation. 

9 Phase designation. Analysis by L. Senior and H. Weiss of Operation 5 profiles 
and excavation notes resulted in the stratigraphic phases used. 
See Comments below for full description. 

10-12 Ware designation These codes generally follow ware codes used in Schwartz' 
Operation 1 analysis (1988) but have been augmented so that 
greater variability in ceramic color and texture could be 
described. For full descriptions, see Tables A.2.a, A.2.b, 
and A.2.c, below. 

13 Manufacture method 1 = wheel made; 2 = handmade/slab shaped; 3 = mould-
shaped; 0 = undetermined. Vessel forming techniques are 
discussed in dissertation chapter 7; manufacture techniques 
were more closely noted in the in-depth sample study. 

14-16 Surface treatment These designations are summarized in Tables A.3.a and 
A.S.b, below, and generally follow Schwartz' published codes 
for incised specimens, but additional categories have been 
added (e.g., "plain" and "burnished"). Virtually no painted 
varieties were noted; the few painted Op. 5 examples are 
derived from intrusive strata or are old sherds derived from 
spiral stratigraphy. See Figure groups A.3 and A.4 for 
illustration. 

17-18 Rim type Rim shapes are described in Table A.4, below. Rim forms 
published by Schwartz (1988) are followed wherever 
adequate; types were augmented to account for variability. 
See Figure A.5 for illustration. 

19-20 Rim diameter This is measured with a transparent plastic overlay, and is 
estimated to approximate the nearest centimeter of the 
exterior diameter of the rim sherd. 
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Table A.l.a Ceramic Code Format Used for Operation 5 Analysis 
(See Figure A2 for example coding sheet) 

Column Description Comments 

21-22 Base type Published types used by Schwartz (1988) are followed 
wherever adequate; additions were added as needed to 
account for variability in the assemblage. Vessel bases are 
described in Table A.5 (below); see Figure A.6 for 
illustrations. 

23-24 Base diameter This is measured with a transparent plastic overlay, and is 
estimated to approximate the nearest centimeter of the 
exterior diameter of the base sherd. This will thus always 
yield the largest possible diameter and should provide a 
consistent measure. Note that internal diameters are not 
easily measured because flat-based bowls often have rounded 
interiors in this assemblage. Pedestal base diameters are 
measured at the portion that touches the surface on which the 
vessel is placed (e.g., a table top). No attempt was made to 
measure a diameter for pointed or round bases. 

25-27 Postulated form/fimction 
category 

These are described below in Tables 6.a and 6.b; most of the 
data were fragmented and thus were analyzed using only the 
types in Table 6.a (sherd data). See Figure group A.7 for 
illustrations. 

28-29 Carination Carination of vessel wall curvature is noted, where observed. 
1 = presence; 2 = extreme (sharp angle) carination — not 
typically found in the Op. 5 assemblage; 0 = none noted. 

30-33 Sherd number This arbitrary number is assigned to each Fine ware 
diagnostic sherd to be used in dissertation analysis. No sherd 
numbers are assigned to coarse ware or medium ware sherds. 
Numbers begin at 0001 and run to 2655. 

34 Provenience Variable The security of excavation context. See description below. 

35 - end Comments Unusual or infrequently occurring features are noted as text 
in this area 
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PHASE INFORMATION 
Operation 5 Phases correspond to the following temporal units: 

1 modem topsoil 
2 post-Assyrian through Medieval Islamic periods 
3 Assyrian period, Leilan period 1 
4 terminal third millennium, Leilan period lib, Akkadian period 
5 3rd millennium, Leilan period lib, Akkadian period 
6 3rd millennium, Leilan period Ila, Early State period 
7 3rd millennium, Leilan period 11a, Early State period 
8 3rd millennium, Leilan period llld, Ninevite V, early urbanization 
9 3rd millennium, Leilan period Illd, Ninevite V, early urbanization 
10 non-cultural deposits, "Virgin Soil" 

PROVENIENCE CODE INFORMATION 
The following provenience codes were designed to facilitate the formation of the 

(chronological) ceramic typology. In construction of this typology, only the best-provenience 
materials (prov I) were used. Provenience codes for the Lower Town South are as follows: 

Provenience I = "good proveniences," such as undisturbed and unmixed lots of 
materials from clearly defined surfaces and floors; also those from fill of undisturbed 
and sealed, clearly understood features. The majority of these materials are believed to 
have been found in primary contexts, rather than secondary deposits. (Note: if materials 
collected were believed to have been paving materials, they are listed as "prov 2", see 
below.) 

Provenience 2 = sherd and pebble surfaces; all are presumed to represent secondary 
deposits rather than primary ones, and none are believed to be comprised primarily of de 
facto refuse. 

Provenience 3 = questionable proveniences which may be mixed, or are not clearly 
understood in stratigraphic terms, but which are probably good to use in over-all 
analyses. 

Provenience 4 = materials excavated from burials. Dating of these items is often 
problematic in archaeology because the stratigraphy of burials is not always clear (see 
discussion in chapter 4, sections 4.3.b and 4.4.a). 

Provenience 5 = unknown provenience. Occasionally the lot number was either lost, 
changed or voided on materials examined; this prov code pertains more to the study of 
vessel form because whole vessels were kept and registered even if they were derived 
from questionable contexts. This code also includes disturbed and/or mixed deposits 
which can not be used for analysis. 



IBM 
T~"1- -T-j-p 

ijiizjiiz: 

f O D t f i A N  S I A U M C N I  

• '  •  1  < •  J .  

c -
7  O t I  o a  D  O  o o  3  

/ 01-!  OP 3  3 0 : ? : )  OiOO 

5 3  1 I f ^ l  0 0  0  02-od p ^ f  u i / ' W i i  f fOr^ 
54 %(> )0 a  /)>| 3 0 0 J  

-  t  

' 5 5  1 7^G t 0  > 0 1  /  6  t 0  3 5 : )  

1  , 1 3  0 1 1  1 0  3  Q t O  

1  T/b 1 '  0 6 
( f  / 6  00 OO 

• f 3  1  0 5 / 0 0  0 1  T / z .  0.0 0 0 

5 * '  
1  0 5 '  1 0"  i  0 / . / 2 .  6 O 0 0  

• j -  0 1 0% > 0  0 0 j-z. / 1 0 0  0 0  

•  J  1 0-2,1 0^ i  
i T ' o  

0 0 0 }  

'J - _ 
1  

1 £ »  / >  3  5  00 ori  _ 
1  
( 7-0 1 0 0 0  2 - < 9  1 (o 0  P »0 

1 Vj) \  00 0  Vo 1 0  } > >0 
. 

i  1  
2 - 1 1 0  3  D  2 0 / y  O  o  O  3  

1 0 2 -  1  0  0  3  l i  O  - >  3 3  

J 1  0 2 - /  6  s  d  2 o O b  3  3  C )  J  

.1, : / D-LI OD 3  zo ot  a  0  / Jjh) i  
- J  

! / 7-(a 1  ̂ 0 3  oooo 

- '  1 O Z p o  5 dooo swjii 

, 

i 1 

. 1 oc-i « 0 0  6 5 j 3 
, 

i 1 
i  D Z . I  0  0  0 0  D  D  5  6//' '/ 

/ • J J  
' V  1  

yj. 1 0 0 0  J  - )  0  QI 0 7  0 \  

? ;  ' ^ 0  1  o o  0  o o D : )  3 ^ 0 - Z ,  

1 * ^ • • •• " • • •»: . .  • .-1 ; .  

Figure A.2: Sample Fortran Coding Sheet Used in Initial Ceramic Sort 
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Table A.2.a: Definitions of Ceramic Ware Textures 

Ware Non-plastic Inclusion 
Size (tUameter or length) Vessel Wall Thickness 

Fine 
none (NVT) or 

particles < 0.5 mm 
approximately 
1mm — 6 mm 

Medium 
1.0 mm > particles > 0.5 

mm 4 mm — 10 mm 

Coarse particles > 1.0 mm > 10 mm 

Table A^b: Ceramic Ware Designations Used in Leilan Op. 5 Analysis 
Introductory Notes: 
1. "Grit" denotes indeterminate crushed rock or sand inclusions in pottery; when coded as grit it 
is believed that the inclusions were intentionally added to the clay. 
2. Ceramics are considered wasters when they display any of the following attributes; 

1. Warping, 
2. Bubbling and/or blisters, 
3. Deep cracks, 
4. Highly porous paste (melted, bloated), 
5. Extreme discoloration (rusty color and dark steel-gray ) 
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Table A^.b.i: Fine Wares Descriptioiis Used to Create Typology 

Code Description Combo 

97 Fine, reddish buff paste, can also be greenish buff, especially on 
exterior, "fire cloud ware." No visible temper present, but sometimes 
lots of white inclusions (carbonates). 

yes''" 

98 Fine, green-buff paste with brown buff fire-clouds, usually no visible 
temper or inclusions present, can also have lime pops ; "firecloud 
ware"; rarely has straw or grit temper. 

yes 

101 Fine, buff-colored paste, no visible temper or inclusions present, 
rarely also contains straw or grit inclusions. 

yes 

102 Fine, green-buff paste, no visible temper or inclusions present, 
occasional lime pops, rare dark inclusions , rarely also contains straw 
or grit (grit occurs more in Uld materials). 

yes 

103 Fine, brown-buff paste, no visible temper or inclusions present, 
occasional lime pops , rarely also contains straw or grit. 

yes 

104 Fine, gray or gray-buff paste, no visible temper or inclusions present, 
rarely also contains straw or grit (grit appears more in lla and lib 
materials), rarely also contains colored grit and white lime pops. 

yes 

105 Fine yellow-green or green paste, no visible temper or inclusions 
present, occasional lime pops , rarely also contains straw or grit. 

yes 

106 Fine, brown-orange paste, usually black on surfaces, may be 
intentionally smudged, no visible temper or inclusions present. 

no 

118 Fine orange paste with grit temper and lots of small white inclusions 
(carbonate/lime pops), rarely also contains straw temper. Sometimes 
also lacks white particles and has no visible temper or inclusions 
present. Infrequently can also be a reddish buff or brownish rather 
than orange buff with many white inclusions. Infrequently can also 
be a bit gritty, and rarely contains micaceous particles. 

yes 

Many wares listed in this table were combined from multiple other wares assigned during 
initial analyses (denoted by "yes" in the "combo" column). The wares listed in the left column 
are those also presented in chapter 4 and Appendix B. Further details of this "lumping" are 
contained in records in possession of the author and in the Tell Leilan Research Project. 



Table A^.b.i: Fine Wares Descriptions Used to Create Typology 

Code Description Combo 

119 Fine "Clinky ware" (after Schwartz 1988), almost always green-buff 
or yellow green paste, occasional lime pops, rare "red fragments". 
Also can be green, green-yellow or gray-green stone-ware-like 
materials which are very hard and well-fired. These "stoneware" 
materials almost appear waster-like, but do not show bloating or 
warping. 
This category also contains some "roman wash" sherds (n = 2). 

yes 

120 Fine green waster, occasional lime pops. no 

121 Fine green waster with rust or steel gray colored stains, occasional 
lime pops. 

no 

122 Fine black or gray-black paste, usually burnished on exterior surface 
(sometimes interior burnished as well); usually has straw temper; but 
also occasionally occurs with no visible temper or inclusions present 
and infi'equent lime flecks, or basalt-like temper or chaff; can also 
have brownish-orange paste visible in core (because of incomplete 
smudging). 

yes 

123 Fine other wasters. Primarily dark gray wasters — battleship gray 
color, no visible temper or inclusions present (Metallic ware?). 

no 

126 Fine buff, green-buff or brown-buff paste with small red fragments 
visible, but no other visible temper, can be fire-clouded with green-
buff colorations. 

no 
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Table A^.b.ii: Ceramic Medium Ware Designations Used to Create Typology 

Code Description Combo 

130 Medium buff color paste with straw temper no'^° 

131 Medium green buff paste with straw temper and 
occasional/frequent white lime pops. 

no 

132 Medium brown-buff paste with straw temper and occasional 
white lime pops 

no 

133 Medium orange-brick color paste, often with dark core, straw 
temper 

no 

134 Medium gray or gray-buff paste, straw temper no 

135 Medium yellow-green or green paste, straw temper and 
occasional/frequent lime pops 

no 

136 Medium black or black-gray paste, frequently burnished, straw 
temper 

no 

137 Medium other paste color, straw temper and lime pops yes 

138 Medium buff-colored paste with grit temper no 

139 Medium green-buff paste with grit temper yes 

140 Medium brown-buff paste with grit temper no 

141 Medium brick -orange paste often with a dark core, grit temper no 

142 Medium buff-orange paste, sometimes with dark core; straw 
temper and lime inclusions 

yes 

143 Medium Ware Pale pinkish-brownish-buff paste with charcoal-
black core, sand temper and occasionally also straw. Sand 
temper is usually clear, quartz-like. Surface usually only 
roughly smoothed. Nicknamed "Cookie-ware." 

no 

144 Medium black or black-gray paste, grit temper, burnished no 

145 Medium other paste color, grit temper no 

146 Medium buff colored paste, grit and straw temper no 

Some wares listed in this table were combined from multiple other wares assigned during 
initial analyses (denoted by "yes" in the "combo" column). The wares listed in the left column 
are those also presented in chapter 4 and Appendix B. Further details of this "lumping" are 
contained in records in possession of the author and in the Tell Leilan Research Project 
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Table AJ.b.ii: Ceramic Medium Ware Designations Used to Create Typology 

Code Description Combo 

147 Medium green-buff paste, grit and straw temper no 

148 Medium brown-buff paste, grit and straw temper no 

149 Medium brick-orange paste, often with a dark core, grit and 
straw temper 

no 

150 Medium gray or gray-buff paste, grit and straw temper no 

151 Medium green wasters, straw temper and white lime pops 
common 

no 

152 Medium black or black-gray paste, grit and straw temper, 
frequently burnished 

no 

153 Medium green-buff paste, grit and straw temper, often with red 
inclusions 

no 

156 Medium brown-buff paste with basaltic inclusions yes 

157 Medium pinkish-brown buff paste, occasionally also tinged 
with orange-brick, with a dark core and basaltic temper 

no 

158 Medium gray or gray-buff paste with basaltic temper no 

160 Medium black or black-gray paste, frequently burnished, 
basaltic and grit temper 

no 
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Table A^.b.iii: Ceramic Coarse Ware Designations Used to Create Typology 

Code Description Combo 

170 Buff-colored paste with straw temper, also often has lime pops no''** 

171 Green-buff paste with straw temper, also often has lime pops no 

172 Brown-buff paste with straw temper, often has lime pops no 

173 Orange brick paste often with a dark core with straw temper, often 
have lime pops; also occasionally crushed sherd temper 

no 

174 Gray or gray-buff paste with straw temper, also often has lime pops no 

175 Yellow-green or green paste with straw temper, also often with lime 
pops 

no 

176 Black or black-gray paste with straw temper, frequently burnished, 
often has white lime pops 

no 

177 Greenish-brown paste with straw temper, bloated, probably waster; 
often has lime pops 

no 

179 Green-buff paste with grit temper no 

180 Brown buff peiste with grit temper yes 

181 Orange brick-colored paste with dark core and grit temper yes 

183 Yellow-green or green paste and grit temper no 

184 Black or black-gray paste with grit temper, frequently burnished no 

185 Orange paste with black core, grit temper and limestone flecks no 

186 Buff-colored paste with grit and straw temper no 

187 Green-buff paste with grit and straw temper, frequently also with 
white lime pops 

no 

188 Brown-buff paste with grit and straw temper no 

189 Brick-orange paste often with a dark core, grit and straw temper, or 
orange-brown buff paste with dark core 

no 

Some wares listed in this table were combined from multiple other wares assigned 
during initial analyses (denoted by "yes" in the "combo" column). The wares listed in 
the left column are those also presented in chapter 4 and Appendix B. Further details of 
this "lumping" are contained in records in possession of the author and in the Tell Leilan 
Research Project 



Table A^.b.ili: Ceramic Coarse Ware Designations Used to Create Typology 

Code Description Combo 

192 Black or black-gray paste with grit and straw temper, frequently 
burnished 

no 

193 Orange paste with grit and straw temper and limestone flecks no 

194 Buff-colored paste with basaltic temper no 

196 Brown-buff paste and basaltic temper no 

197 Pinkish-brown paste tinged with orange brick color, often with a 
dark core, basalt temper (Cookie-ware-like) 

no 

200 Black or black-gray paste, frequently burnished, basaltic temper no 

202 Buff, buff-brown, or buff green paste with straw grit and red 
inclusions 

no 

203 Orange paste with plentiful white flecks, possibly shell?; straw is 
sometimes present as well 

no 

204 Pale pinkish brown buff paste with charcoal black core, sand temper 
and sometimes straw also. "Cookie-ware-like" 

no 

205 Orange-buff paste with straw, can also have lime pops no 

206 Buff-brown, sometimes orangish paste, grit and mica flecks no 

208 Green buff paste on exterior, orange-brown buff on interior, 
firecloud-like, sand grit and straw can all be present as temper 

no 

209 Green waster sherds with steel gray color on interior, usually straw 
temper and some white particles present (often smaller than "lime 
pops") 

no 



Table A.2.c: Munsell Color Value Ranges for Wares in Described Typology 

COLORS MUNSELL RANGES WARES 

1 

Brown-bufT 7.5YR 8/2, 7/2; lOYR 8/2, 8/3, 7/3 98 (fire clouds), 103, 126, 132, 138, 
140, 148, 156, 172, 180, 188, 196, 202, 
206, 208 

§ 
1 
1 

Brown-orange 2.5YR5/6; SYR 5/8, 6/6; 7.5YR 6/8, 6/6, 5/6 106, 185, 206 

§ 
1 
1 

Orange or brick-orange 2.5 YR 7/6, 7/8, 6/6,6/8; 5YR 6/8; I OR 6/8 118, 133, 141, 142, 149, 173, 181, 185, 
189, 193,203, 205 

Reds Reddish 1 OR 6/8; 7.5 R 6/8, 6/6 97 

Buff SYR 8/1-2; lOYR 8/l;2.5Y 8/2; 
SY 8/1 

101,126, 130, 138, 146, 170, 186, 194, 
202 

Green-bufT 5Y 8/2-3; also Gley chart: 5GY/1 97 (Hre cloud), 98, 102, 131, 139, 147, 
153, 171, 179, 187, 202, 208 

Green, yellow-green SY 8/2-6, 7/2-6, 6/2-3; also Gley chart: 5GY 6/1 105, 119, 135, 175, 183 

§ 
& 

Green Waster 5Y 7/2-6, 6/2-3; Gley chart: SGY 7/1, 6/1, 5/1 120, 151, 177, 209 

Green and Rust Wasters SYR 4/4-6; SY 7/2-6, 6/2-3; Gley chart; SGYS/1, 4/1 121 

Greenish-brown Wasters SY 5/2, 4/2; Gley chart SGY 5/1,4/1 177 

The "Gley Chart" is now a standard rather than supplementary chart included with all Munsell Soil Books published after 
1992. It is usually the first color page; gleys, included for description of greenish glacial soils, are sometimes useful in 
describing Leilan ceramics. 
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f Pinkish-Brownish Buff 
Ware (exterior); usually 
has dari( core 

7.5 R or lOR 6/2, 6/3, 5/2, 5/3; 2.5YR 6/2-3 143, 157, 197, 204 
"Cookie-wares" 

1 

Black or black-gray lOR 2.5/1; 2.5YR 3-2.5/0; 
SYR 2.5/1 ;7.5YR 3-2/0; 
lOYR 3/1-2,2/1-2 

122, 136, 144, 152, 160, 176,184, 192, 
200 

§ 
Gray or Gray-buff 5YR 7/1; 7.5YR 8/0; lOYR 8/1, 7/1 104, 134, 150, 158, 174 

1 
Dark Gray Waster 2.5YR 5-4/0; 7.5YR 5-4/0; 2.5Y 4-5/0 123 

Un-fired Sherds Recovered lOYR 8/3-4, 7/3; 7.5YR 8/4-6 no ware code 

NOTE: Ware codes 137 and 145 are not listed in the Munsell Table above because they are general mixed color categories (see 
Table A.2.b.ii). 

to 
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TABLE GROUP A3: SURFACE TREATMENT CODES USED IN LEILAN OP. 5 
CERAMIC ANALYSES 
Codes generally follow G. Schwartz's. See Figure groups A.3 and A.4 for examples of 
each design motif. 

Table A3.a: Codes Designating Ceramic Decorative Motifs 

Code Description 

000 No Surface Treatment; Plain 

001 Incised, Slashed 

002 Incised, Lined Horizontal Zig Zags 

004 Incised, Horizontal Lines 

005 Incised, Horizontal Ribbing 

006 Incised, Panels 

008 Incised, Multiple Chevrons 

009 Incised, Dotted Triangles 

010 Incised, Arrows 

O i l  Incised, Grooved Motifs 

014 Incised, Other Fingernail 

019 Incised, Hatched Zig Zags and Hatch Lines (Lms) 

020 Incised, Other Panels; Non-vertical Hatching 

021 Incised, Indeterminate Type of Design, Usually near Base 
of Vessel 

022 Incised, Hatched Triangles 

023 Incised, Vertical Lines 

024 Incised, Fingernail Scallops 

025 Incised, Simple Zigzags or Chevrons 

026 Incised, Angular Horizontal Squiggles 

027 Incised, Impressed Zigzags 
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Table A3.a: Codes Designating Ceramic Decorative Motifs 

Code Description 

028 Incised, Random Gashes 

029 Incised, Angiilar Squiggle Slashing 

030 Burnished 

050 Unknown Painted 

051 Vertically Slashed #19 

060 Rough Zig-zag, Over-hatched 

061 Banded Ribbing on Fine Ware (Sketchy Incising) 

062 Incised, No Hatching 

069 Light, Very Casual Incising; Often "Messy", Often Executed 
with a 4-pronged Comb-implement 

070 Interior and Exterior Burnish 
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Figure A^: Surface Treatments (Incising) Type 2 (top) and 4 (lower two) 
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Figure A3 (continued)'. Surface Treatments (Incising), Type 6, "Panels" 
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Figure A3 (continued)'. Surface Treatments (Incising), Type 11 (base, "Panels 
without slashes" and Type 14 (upper three, "Punctate") 
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Figure A.3 (continued)'. Surface Treatments (Incising), Type 19, variation 1 
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Figure A.3 (continued)-. Surface Treatments (Incising), Type 19, variation 2 
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Figure A3 (continued)'. Surface Treatments (Incising), Type 19, variation 2 
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Figure A3 (continued)'. Surface Treatments (Incising), Type 20 
("Panels" with non-vertical slashing) 
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Figure A3 (continued)'. Surface Treatments (Incising), Type 21 
("Indeterminate" Type) 



Figure A3 (continued): Surface Treatments (Incising), Type 27 (top) 
and Type 22 (bottom) 
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Figure A3 (continued): Surface Treatments (Incising), Type 24 (right) 
and Type 23 (left) 
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Figure A.3 (continued)'. Surface Treatments (Incising), Type 25 
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Figure A3 (continued)'. Surface Treatments (Incising), Type 25 
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Figure A.3: Surface Treatments (Incising) Type 26 (top) 
and Type 28 (bottom) 



Figure A.3 (continued)'. Surface Treatments (Incising), Type 25 (variations) 

K) 



Figure A3: Surface Treatments (Incising) Type 29 on all 
("Squiggle", together with type 25 on bottom, 
type 6 on center left, and type 8 on center right) 



544 

Figure A3: Surface Treatments (Incising) Type 51 
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Figure A3: Surface Treatments (Incising) Type 60 (top), 
Type 69 (middle) and Type 61 (bottom) 



Figure A3: Surface Treatments (Incising) Type 62a (bottom) 
and Type 62b (top) 



Table A^.b: Codes Designating Ceramic 
Applique and Other Miscellaneous Surface 

Features (These Codes Correspond to Those Used 
by G. Schwartz for Applied Motifs [+30]). 

Code Description 

031 Horizontal Lug 

032 Crescent Lug 

033 Interior Lug, Usually Crescent Shaped 

034 Knobs 

035 Narrow Vertical Lug 

036 Other Lugs 

037 Disk Handle Stamp 

038 Handles 

039 Large Thick Applied Handle/lug 

040 Colander 

041 Multi-ribbed Object 

042 Deep Parallel Ridges 

043 Drain Fragments (Rarely Coded) 

044 Large and Long Horizontal Projection 

045 Shovel-like Object 

046 Crude Disk 

047 Other Object 

048 Spout, Fine Ware 

049 Round Handles (Port-hole Like Openings) 

052 Small Narrow Horizontal Lug 

062 Incised Loops on Coarse Ware 

063 Figurine Fragment, Usually Zoomorphic 

547 



Table A.3.b: Codes Designating Ceramic 
Applique and Other Miscellaneous Surface 

Features (These Codes Correspond to Those Used 
by G. Schwartz for Applied Motifs [+30]). 

Code Description 

064 Double-spout, Fine Ware 

065 Braid-like Twist Applique on Coarse Ware 

066 Unknown Spout or Handle 

067 Drippy Spout Depression in Vessel Rim 

068 Flat Handle, No Perforations 
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Type 31 

Type 32 

1 
Type 32 

FIGURE A.4: Some Applique Types Illustrated 
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Type 34 / 
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Type 38 

o o o 

Type 40 

FIGURE A.4: Some Applique Types Illustrated 



Type 48 

FIGURE A.4: Some Applique Types Illustrated 



FIGURE A.4: Some Applique Types Illustrated 



TABLE GROUP A.4: RIM SHAPES 
553 

Table A.4a: Ceramic Rim Shape Codes Used in This Analysis 
See Figure group A. 5 for illustrations of these types. 

Code Description 

000 Not a Rim Sherd 

001 Open, Simple Rim 

002 Open Pinched 

003 Open Exterior-beaded 

004 Open Flat 

005 Open Beveled (Slants Toward Outside of Vessel) 

006 Open Everted Flaring Rim, Often Slightly Pinched at Lip 

008 Open Ledge Rim 

009 Open Rounded Ledge 

010 Open Beaded Triangular 

Oil Open Shallow Extended Ledge 

012 Open Inverted 

013 Open Hammer-head 

014 Beveled Rim Bowl 

015 Open Simple Rim with a Twist, Frequently Is Slightly Pinched at Lip 

016 Open Shallow Flat Rim, Can Have Dimple in Rim 

017 Open Shallow Inverted Lip 

018 Open, Thick Exterior Bead 

019 Closed, Slightly Inverted Simple Rim 

020 Closed, Slightly Inverted Exterior Beaded Rim 

021 Closed Interior Beaded Rim 

022 Closed Inverted Lip 

023 Closed Hole-mouth 

024 Thin Lipped Hole Mouth 
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Table A.4a: Ceramic Rim Shape Codes Used in This Analysis 

See Figure group A.S for illustrations of these types. 

Code Description 

025 Closed Slightly Inverted Concave Beaded "Casseroles" 

026 Closed Everted Simple 

027 Closed Everted Bead 

028 Closed Collared, Slightly Everted 

029 Closed Ledge 

030 Closed Cocked Rims 

031 Closed, Short-necked, Triangular in Section 

032 Closed Tall-necked, Can Also Be Beaded (Exterior) and Can Occur in Coarse 
Ware 

033 Closed Extra Tall Necked 

034 Closed Everted Pinched 

035 Fine Tall Necked, Angular, but Somewhat Rounded 

036 Closed Necked, Flat Ledged and Flat-lipped 

037 Double Spouted Hole-mouth Jar 

038 Rim Form Indeterminate (Is a Rim, but Can Not Discern Shape) 

039 Closed Flat Hammer-head Lipped 

040 Open, Graceful Flaring, Everted Rim 

041 Closed Simple, Slightly Beveled, Small-necked Hole Mouth in Medium 
Ware 

042 Closed Everted Slightly Beveled Rim with Neck 

043 Open, Slight Bevel, Flat and Shallow Vessel 

044 Open Straight Walled with Simple Rim 

045 Straight-walled, Sometimes Slightly Closed Vessel, with Twist or Cock 

046 Pinched Flaring, Probably Neck Sherd of Tall-necked Fine Ware Vessel 

047 "Fancy" Mini-collared Everted Closed Necked Vessel 

048 Closed, Everted Flaring Lip with Slight Exterior Bead 
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Table A.4a: Ceramic Rim Shape Codes Used in This Analysis 

See Figure group A. 5 for illustrations of these types. 

Code Description 

049 Open Flat, Slightly Beveled (Toward Inside of Vessel) 

050 Open, Flat Exterior Bevel with Dint or Dimple in Rim 

051 Open Flat, Somewhat Pinched Rim 

052 Closed, Necked Everted and Beaded (Exterior) 

053 Closed Everted and Necked 

054 Closed Everted Flat-lipped 

055 Slightly Closed, Slightly Everted Coarse Ware Simple Rim; Some Incised 
Lines (Possibly from Lip-smoothing During Manufacture) on Rim 

056 Straight-sided, Curved-interior-facing-beveled Rim. Rare. 

057 Closed Everted Rim with Intentional Groove on Top. 

058 Open Slightly Inverted Bowl Rim (Hopi Like) 

059 Slightly Everted, Possibly Closed Rim with Slight Groove on Lip; Possibly a 
Fine Ware Variant of Rim 57 

060 Closed but Everted Almost Collared Rim with Band at Point of Inflection 

061 Thick Beaded, Almost Hammer-headed Rim, Poss. Everted 

062 Ledge Rim on Closed but Everted Vessel; Has Dimple in Ledge of Rim 

063 Closed, Slightly Everted and Slightly Necked Simple to Slightly Pinched 
Rim; Usually on Medium Wares 

064 Closed and Slightly Cocked Medium Ware Rim 

065 Closed, Necked Slightly Everted, Exterior Beaded Rim 

066 Closed, Everted Folded Collared Lip with Dimple in Rim 

067 Closed, Everted Slightly Beaded, Usually Thick-walled Fine Ware, 
Sometimes 

The following Rim Types Only Occur in Coarse Wares: 

068 Closed, Everted, Beveled Lipped Rim Usually Associated with Metallic 
Ware like Wares 



556 
Table A.4a: Ceramic Rim Shape Codes Used in This Analysis 

See Figure group A. 5 for illustrations of these types. 

Code Description 

069 Closed, Slightly Everted Thickened Rims, Usually Associated with Medium 
Wares 

070 Closed, Everted, Beaded Rims on Short Necked Vessels; Associated with 
Squat, Round, Globular Jars 

071 Closed Everted Flat Ledge-like Rims on Globular Jars, Associated Generally 
with Medium Wares 

072 Closed, Beaded Hole-mouth-like Rim 

073 Closed, Everted, Flat-slab Rim (Rare) 

074 Closed, Straight Necked Hole-mouth Vessels, Usually Medium or Coarse 
Wares 

075 Closed Everted Simple Rim with Flat Exterior Lip and Usually with a 
Groove on Top of Lip (From Manufacture). Generally Associated with 
Medium Ware 

076 Closed, Everted Simple Lip with Decorative Ridge near Point of Inflection; 
Generally on Medium or Coarse Wares 

077 Open, Flaring Rim, Slightly Everted with Decorative Ridge near Rim; 
Generally Fine or Medium Wares 

078 Simple or Pinched Rim, Slight Curve, Almost Straight-walled, Probably Very 
Shallow Plate or Lid. 

079 Closed, Everted Ribbed Rim "Fancy" 

080 Open Vessel with Everted Cocked Simple Rim 
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Figure A.5: Rim Forms Illustrated from Leilan 
Operation 5, Types 1—26 (drawings by L. Senior, inked 
by C. Sarther) 
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Figure A.5: Rim Forms from Leilan Op. 5, Types 27 — 40 
(drawings by L. Senior, inked by C. Sarther) 
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Figure A.5; Rim Forms from Leilan Op. 5, Types 41 — 63 (drawings 
by L. Senior, inked by C. Sarther) 
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Note; ttiese are probably lids 
or plates (Type 78) 

Figure A.5: Rim Forms from Leilan Op. 5, Types 64 — 80 (drawings by 
L. Senior, inked by C. Sarther) 



Table A.4.b: Op. 5 Rim Shape Equivalents to Schwartz 1988 

Op. 5 Rim Op 5 
Freq 

Op 5 
Period 

Schv^artz 
Equivalent 

Schwartz Period Schwartz (1988) Illustration Citations 
Note: all citations listed as: 

figure number / vessel number 

1 recurrent''" all 1 Il,IIla,IIIb,IIId, 
IV, V, VI. Vlb 

28/4; 33/7; 42/7;44/3;48/7;52/l0; 52/12; 53/1; 
58/12; 63/4:63/8 

2 many mainly 
lib, all 

2 V,1V, VI 52/15; 57/8; 63/1; 63/2; 63/6; 63/7; 63/9; 63/11; 
67/4; 67/9 

3 moderate all 3 n,illb-d 28/2; 28/9; 31/8; 31/2:33/10; 43/2; 44/1 

4 recurrent mainly 
Ila, all 

4 II, Ilia, Illb, Illd, 
IV, Via 

28/1; 33/11; 44/5; 51/6; 53/3; 53/7; 53/5; 67/1; 
67/3; 67/5; 67/8; 67/10; 67/11 

5 sparse Illd, lib 5 Ilia, IV 50/4; 52/14 

6 moderate Ila, lib 6 II (only) 28/5; 28/6; 28/7 

7 sparse lib 7 characteristic II 28/3 

8 sparse all 8 llla, Vlb 50/5; 65/10 

9 sparse Mb 9 IV. V 52/13; 57/9 

10 0 none 
noted 

10 mostly IV and V 52/16 

II 0 none 
noted 

11 IV. V 52/9; 58/4; 58/2 

This column notes the frequency of the rim type in the Op. 5 assemblage. Comments refer to the total number of prov I 
sherds, from all periods: sparse < 10 sherds; moderate = 10-50 sherds; recurrent = 50 - 100 sherds; many = 100 - 200 sherds; 
and abundant = 200+ sherds. 



Table A.4.b: Op. 5 Rim Shape Equivalents to Schwartz 1988 

Op. 5 Rim Op 5 
Freq 

Op 5 
Period 

Schwartz 
Equivalent 

Schwartz Period Schwartz (1988) Illustration Citations 
Note: all dial ions lisled as: 

figure number / vessel number 

12 sparse lib 12 IV, V 52/11; 58/5; 58/6 

13 0 none 
noted 

13 IV, V, VIb 52/3; 52/5; 52/6; 52/7; 52/8; 57/4; 57/2; 57/3; 
57/1; 65/7; 65/6 

14 0 none 
noted 

14 confmed to IV 52/1; 52/2; 52/4 

15 sparse Illd, lib 15 V, Via and b 58/8; 62/3; 63/10; 67/2 

16 sparse lib 16 IV, V 53/11; 53/14; 58/1 

17 0 none 
noted 

17 confined to IV 53/11; 53/14; 58/1 

18 sparse Hid, lib 18 mainly IV, V, VI 57/7; 65/9 

19 abundant mainly 
Illd 

19 III, Ilia, lllb, IV, 
Via, VIb 

23/1; 33/2; 31/14; 29/5; 31/9; 42/1; 31/11; 32/2; 
48/8; 48/6; 48/4; 50/6; 50/8; 53/12; 53/8; 67/6; 

67/7; 53/10; 62/13 

20 abundant mainly 
Illd 

20 "popular in 111" 
II, III, lllb, Illc 

(stratum 19) 

29/1; 29/4; 29/6; 32/15; 31/7; 32/11; 37/4; 32/9; 
33/4; 33/5; 37/6; 32/13; 33/6; 32/12; 33/9; 37/5; 

32/1; 37/7; 36/1; 36/2; 39/4; 39/5; 39/6; 39/7; 
39/8; 40/1; 40/2; 42/2; 42/3; 42/4; 42/5; 42/6; 
42/8; 42/9; 42/10; 42/11; 42/12; 42/13; 42/14 

21 many Illd 21 most III 33/3; 33/8 



Table A.4.b: Op. 5 Rim Shape Equivalents to Schwartz 1988 

Op. 5 Rim Op 5 
Frcq 

Op 5 
Period 

Schwartz 
Equivalent 

Schwartz Period Schwartz (1988) Illustration Citations 
Note: all citations listed as: 

figure number / vessel number 

22 sparse lib 22 Via, Vlb 66/3; 69/1; 69/2; 69/3 

23 sparse Illd, Ila 23 especially 
common in Illa-c, 

also IV, V, Vlb 

35/2; 35/3; 35/9; 45/1; 45/2; 45/3; 45/4; 51/2; 
55/2; 55/4; 60/7; 60/8; 66/5 

24 0 none 
noted 

24 11 30/3 

25 0 none 
noted 

25 IV, V 54/1; 54/2; 59/1; 59/2; 59/3; 59/4; 59/5; 60/1 

26 recurrent all 26 II, IIIc 30/5; 30/10; 34/11; 34/12; 34/13; 34/14; 34/15 

27 recurrent all 27 lII.IIIc 34/1; 34/10; 37/3; 38/1; 38/2 

28 moderate Ila, lib 28 II 30/7; 30/9 

29 sparse lla 29 IIIc, V,Vlb 34/8; 60/6; 64/4; 66/4 

30 moderate mainly 
lib, all 

30 mainly IIIc, 
also II 

29/3; 32/14; 39/3; 40/3; 40/4; 40/5; 40/6 

31 sparse Ila 31 peculiar to IV, V 
and VI 

54/7; 54/8; 60/1; 60/2 

U\ 
On U) 



Table A.4.b: Op. S Rim Shape Equivalents to Schwartz 1988 

Op. 5 Rim Op 5 
Freq 

Op 5 
Period 

Schwartz 
Equivalent 

Schwartz Period Schwartz (1988) Illustration Citations 
Note: all citations listed as: 

figure number / vessel number 

32149 sparse all, but 
more 

llld, 11a 

32 Illa-d, IV, V, Via, 
Vlb 

32/3; 34/1; 34/3; 34/5; 34/6; 34/7; 34/9; 37/1; 
37/2; 39/1; 41/1; 41/2; 47/4; 54/6; 60/3; 62/1; 

62/12; 68/1; 68/2; 68/3; 66/9; 

33 sparse lib 33 peculiar to VI 66/6; 66/8; 66/10 

Rim shape designations higher than 33 were developed specifically for Operation 5 analyses 

34 sparse all " - " 

35 sparse lib " " -

36 sparse llld, lib - ~ " 

37 sparse llld -- - -

38 sparse all - " -

39 sparse all - - " 

40 0 none 
noted 

- ~ " 

41 sparse llld, Ila - - ... 

42 sparse llld - - -

Schwartz's rim designation 32 appears to have been based on analysis of the whole vessel form, thus "tall necked" 

description. This was relatively difficult to judge from the highly fragmented Operation 5 assemblage. Were the vessels 
described by Schwartz highly fragmented, at least 5 different rim forms could have been noted. 



Table A.4.b: Op. 5 Rim Shape Equivalents to Schwartz 1988 

Op. 5 Rim Op 5 
Freq 

O p S  
Period 

Schwartz 
Equivalent 

Schwartz Period Schwartz (1988) Illustration Citations 
Note: all citalions listed as: 

figure number / vessel number 

43 sparse llld.llb - - -

44 sparse lib " - -

45 sparse 11a - - " 

46 sparse Ila - - -

47 sparse 11a, lib - - -

48 sparse lib - - -

49 sparse lib - - -

50 sparse llajib - - -

51 sparse lib - ~ " 

52 sparse lib - - -

53 sparse Mb " - " 

54 moderate llajib " -- -

55 sparse lib - - " 

56 sparse lib -- - " 

57 sparse Ila, lib ~ -- -

58 sparse lib " " -



Table A.4.b: Op. 5 Rim Shape Equivalents to Schwartz 1988 

Op. 5 Rim Op 5 
Freq 

Op 5 
Period 

Schwartz 
Equivalent 

Schwartz Period Schwartz (1988) Illustration Citations 
Note: all citations listed as: 

figure number / vessel number 

59 sparse lib - - -

60 sparse lib - -- -

61 sparse Mb - " -

62 sparse lib " - -

63 sparse lib - ~ -

64 sparse lib - -- -

65 sparse Ila, lib - -

66 sparse IlaJIb - - -

67 sparse lib - -- " 

68 sparse lib - - " 

69 sparse Ila, lib - - -

70 sparse lib - - -

71 sparse Ila, lib -- -- -

72 sparse lib - - --

73 sparse lib - - -

74 sparse Ila - -- -



Table A.4.b: Op. 5 Rim Shape Equivalents to Schwartz 1988 

Op. 5 Rim Op 5 

Freq 

Op 5 

Period 

Schwartz 

Equivalent 

Schwartz Period Schwartz (1988) Illustration Citations 

Note: all citations listed as: 
figure number / vessel number 

75 sparse lib - - -

76 sparse lib - - -

77 sparse Ila - - -

78 sparse lib - - " 



TABLE GROUPS A.5: BASE SHAPES 

Table A.5.a: Ceramic Base Codes Used in this 
Analysis (see Figure group A. 6 for examples) 

Code Description 

000 Not Discemibly a Base Fragment 

001 Ring Base 

002 Flat Base (Large) 

003 Pointed Base 

004 Rounded Base 

005 Pedestal Base, Usually Solid and Short 

006 Ribbed Pedestal Base 

007 Mini-flat Base, Usually in Small Carinated Fine 
Ware Cups 

008 Large Flat "Casserole" Base 

009 Undetermined Form, but Definitely a Beise 

010 Flat Pedestal 

O i l  Tall Hollow Pedestal 
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Figure A.6: Base Forms, Type 2, "Flat' 
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Figure A.6 (continued): Base Forms, Type 3, "Pointed 
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Figure A.6 (continued)'. Base Forms, Type 4, "Round" 
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Figure A.6 (continued)-. Base Forms, Type 4, "Round" 
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Figure A.6 (continued): Base Forms, Type 5, "Pedestal" 



Figure A.6 (continued)'. Base Forms, Type 6, "Ribbed Pedestal" 



Figure A.6 (continued): Base Forms, Type 7, "Mini-Flat" 
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Figure A.6 (continued): Base Forms, Type 10, "Flat Based Pedestal" 
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Figure A.6 (continued)'. Base Forms, Type 11, "Tall, Narrow Pedestal" 



Table A.S.b: Comparison of Ceramic Base Codes Used in This Analysis with Those Used in Schwartz 1988 
(see Table group B.S.c, Appendix B, for quantified data on base forms from Op. 5; specifically see Table B.S.c.iv) 

Op. 5 
Base 

Description Op. 5 
Periods 

Schwartz 
Equivalent 

Schwartz 
Period 

Schwartz (1988) Illustration Citations 
Note: all citations listed as: flgure number / vessel number 

0 not base all -- -- -

1 ring doesn't occur 1 Ilia, IV, V 51/7; 51/8; 56/13; 61/1; 61/2 

2 flat predominantly 
lib 

2 "most common 
in all but 111" 

28/5; 29/10; 35/10; 40/1; 40/2; 41/2; 68/15; 63/1 

3 pointed mainly llld 3 III 32/9; 32/10; 32/11; 32/12; 33/4; 33/5; 33/8; 37/4; 37/5; 37/6; 
37/7; 38/4; 38/5; 39/2; 39/3; 39/4; 39/5; 39/6; 39/7; 39/8; 

4I/I; 47/4; 53/6 

4 rounded Ila and lib 4 II, III, VIb 28/6; 28/7; 28/8; 38/3; 65/3 

5 pedestal all periods 5 III 29/7; 29/9; 36/1; 36/2; 37/1; 37/2; 37/3; 38/2; 38/1; 39/1; 
46/4; 46/5; 46/6; 51/9; 56/14 

6 ribbed 
pedestal 

lib 6 mainly III, 
also II 

29/8; 46/1; 46/2; 49/4 

7 mini-flat mainly Ila, but 
also Illd, lib 

-- -- none illustrated nor described 

8 casserole none probably 
coded 

as 2, flat base 

III 33/13; 44/8 

9 indeterminate not applicable -- -- --

10 flat pedestal lib - -- none illustrated 

11 tall hollow 
pedestal 

Ila and lib seem to be 
combined in 5 

III 36/1; 36/2 
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TABLES A.6: VESSEL TYPES 

Table A.6^: Leilan Operation 5 Vessel Types as Assigned to Sherds 

000 indeterminate vessel form 

001 small cup (under 8 cm diameter) 

002 "goblet" pointed based cups of Illd kiln dump, ca. 8-15 cm. diameter 

003 small bowl 

004 footed goblet 

005 jar 

006 spouted vessels 

007 footed open dish, possibly jar 

008 open bowl, possibly jar (difficult to determine from rim sherds only) 

009 medium-sized bowl (12-20 cm. diameter) 

010 necked jar. Fine ware 

O i l  Large colander 

012 "pot" ~ open form which is deeper than it is wide 

013 footed vessel, as if on tripods 

014 "sila" bowl ~ flat-bottomed, straight-sided open bowl 
, rough finish, very well-fired, usually green 



580 

Table A.6b: Leilan Operation 5 Vessel Types, Based on Whole Vessel Illustrations 
See Figure group A.7 for illustrations. NOTE: gaps in number sequences left so that additional 

types can be added through analysis. 

001 flat based cup/pot 

002 round-based cup 

003 cup with mini-flat base 

004 carinated cup with mini-flat base 

005 pedestaled cup/beaker 

o 006 pedestaled mini-cup ("egg cup") 

c CJ a. 
007 open, flat-bottomed bowl, straight sides, simple rim 

O 
008 sila-style flat bottomed beaker 

009 carinated bowl, flat base, flaring rim profile 

t/i D 
010 pointed-based cupAieaker 

a. 
O i l  round based bowl (greater than 10 cm in diameter) 

E CQ 012 delicate bowl (12-20 cm diameter), often with beaded rim 

iZ 030 small necked jar (under 15 cm ht), round base, often seen in burials 

031 small, globular spouted pot 

O U. 
"O 

032 
round base, squat globiilar jar, small with relatively wide neck, 
everted (often beaded) rim; same as spouted globular jars but 
without spout 

C/3 o 
U 033 mini-spouted pot 

034 Vase — tall-necked, flat base 

035 pedestaled jar/vase 

</3 

o 
050 mini-jar or pot (ht = 10 cm or less) 

u j= 
o 

051 zoomorphic form 
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Table A.6b: Leilan Operation 5 Vessel Types, Based on Whole Vessel Illustrations 
See FigVire group A.7 for illustrations. NOTE: gaps in number sequences left so that additional 

types can be added through analysis. 

060 coarse, open bowl/pot 
V) 

O 
061 coarse, open bowl/pot with interior crescent lugs 

C/3 

a. 

u. 
c 
u 
a. 

062 casserole (large diameter, often straight-sided) 

2 

O 
063 rectangular vessel, slab-built sides 

es 

</] 
070 double-spouted jar 

L. 
es 
O 
u 

o 
u. 

071 Coarse ware "bottle" (closed rim diameter less than 10 cm.) 
T3 
u 
cn 
O 

072 Coarse ware jar (closed rim diameter greater than 10 cm.) 

U 080 "Medium ware" black burnished pot/jar 



582 

FIGURE CAPTIONS 
Figure Group A.7: Illustrations of Whole Vessel Types 

Fig. A.7.a: Op. 5 Vessel Types 1 through 4 
la: Form 001, Vessel number 3502. Square L89 76F20, Lot 213, Pd lib. Ware 105, Rim type: 
02, Rim diameter = 06, Base type: 02, Base diameter = 04, No surface treatment. Vessel 
capacity = 87.12. 

lb: Form 001, Vessel number 3499. Square L89 76F20, Lot 129, Pd lib. Ware 119, Rim type: 
01, Rim diameter = 07, Base type: 02, Base diameter = 05, No surface treatment. Vessel 
capacity = 116.93. 

Ic: Form 001, Vessel number 3501. Square L89 76F20, Lot 129, Pd lib. Ware 105, Rim type: 
15, Rim diameter = 06, Base type: 02, Base diameter = 03, No surface treatment. Vessel 
capacity = 78.42. 

2a: Form 002, Vessel number 3482. Square L89 76F20, Lot 132, Pd lib. Ware 103, Rim type: 
01, Rim diameter = 07, Base type: 04, Base diameter = 00, No surface treatment. Vessel 
capacity = 166.43. 

2b: Form 002, Vessel number 3488. Square L89 76F20, Lot 109, Pd lib. Ware 103, Rim type: 
01, Rim diameter = 07, Base type: 04, Base diameter = 00, No surface treatment. Vessel 
capacity = 139.68. 

2c: Form 002, Vessel number 3460. Square L89 76F19, Lot 013. Pd ?. Ware 105, Rim type: 
01, Rim diameter = 08, Base type: 04, Base diameter = 00, No surface treatment. Vessel 
capacity = 154.49. 

3: Form 003, Vessel number 3442. Square L89 76F20, Lot 109, Pd lib. Ware 105, Rim type: 
01, Rim diameter =11, Base type: 07, Base diameter = 03, No surface treatment. Vessel 
capacity = 483.78. 

4a: Form 004, Vessel number 3498. Square L89 76F20, Lot 114, Pd lib. Ware 103, Rim type; 
03, Rim diameter = 08, Base type: 07, Base diameter = 02, No surface treatment. Vessel 
capacity =131.73. 

4b: Form 004, Vessel number 3503. Square L89 76F20, Lot 231?, Pd Ila. Ware 103, Rim type: 
03, Rim diameter = 06, Base type: 07, Base diameter = 02, No surface treatment. Vessel 
capacity = 73.84. 

4c; Form 004, Vessel number 3506. Square L89 76F20, Lot 264, Pd Ila. Ware 102, Rim type: 
03, Rim diameter = 06, Base type: 07, Base diameter = 02, No surface treatment. Vessel 
capacity = 78.92 . 

4d: Form 004, Vessel 3496. Square 76F20, Lot 114, Pd lib. Ware 102, Rim type: 03, Rim 
diameter = 07, Base type: 07, Base diameter = 02, No surface treatment. Vessel cap. = 103.66. 
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10 

Figure A.7.a: Whole Vessel Types Illustrated 
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Fig. A.7.b: Op. 5 Vessel Types 5 and 6 

5a: Form 005, Vessel number 3424. Square L89 77E01, Lot 194, Pd Ila. Ware 105, Rim type: 
20, Rim diameter = 09, Base type: 05, Base diameter = 05, No surface treatment. Vessel 
capacity = 328.47. 

5b: Form 005, Vessel number 3530. Square L89 76E20, Lot 182, Pd Ila. Ware 0, Rim type: 
03, Rim diameter = 10, Base type: 05, Base diameter = 06, No surface treatment. Vessel 
capacity = 432.71. 

5c: Form 005, Vessel number 3529. Square L89 76E20, Lot 167, Pd Ila. Ware 0, Rim type: 20, 
Rim diameter = 09, Base type: 05, Base diameter = 06, No surface treatment. Vessel capacity = 
364.56. 

5d: Form 005, Vessel number 3528. Square L89 76E20, Lot 167, Pd lla. Ware 103, Rim type: 
20, Rim diameter = 09, Base type: 05, Base diameter = 05, No surface treatment. Vessel 
capacity = 392.53. 

5e: Form 005, Vessel number 3527. Square L89 76E20, Lot 182, Pd Ila. Ware 0, Rim type: 20, 
Rim diameter = 09. Base type: 05, Base diameter = 05, No surface treatment. Vessel capacity = 
308.96. 

6a: Form 006, Vessel number 3514. Square L89 76F20, Lot 105, Pd lib. Ware 103, Rim type: 
19, Rim diameter = 04, Base type: 05, Base diameter = 04, No surface treatment. Vessel 
capacity = 44.81. 

6b: Form 006, Vessel number 3497. Square L89 76F20, Lot 116, Pd lib. Ware 105, Rim type: 
03, Rim diameter = 06, Base type: 05, Base diameter = 04, No surface treatment. Vessel 
capacity = 67.26. 

6c: Form 006, Vessel number 3405. Square L89 76E20, Lot ???, unicnown period. Ware 102, 
Rim type: 01, Rim diameter = 04, Base type: 05, Base diameter = 04, No surface treatment. 
Vessel capacity = 42.86. 



5a 5b 5c 

5d 
5e 

6a 6b 
6c 

Figure A.7.b: Whole Vessel Types Illustrated 
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Fig. A.7.C: Op. 5 Vessel Types 7 through 9 

7a: Form 007, Vessel number 3431. Square L89 76E20, Lot 142, Pd lib. Ware 118, Rim type: 
01, Rim diameter = 15, Base type: 02, Base diameter = 07, No surface treatment. Vessel 
capacity = 651.07. 

7b: Form 007, Vessel number 3445. Square L89 77E01, Lot 201, Pd lib. Ware 101, Rim type: 
01, Rim diameter = 14, Base type: 02, Base diameter = 07, No surface treatment. Vessel 
capacity = 498.08. 

7c: Form 007, Vessel number 3444. Square L89 76F20, Lot 109, Pd lib. Ware 104, Rim type: 
01, Rim diameter = 17, Base type: 01, Base diameter = 05, No surface treatment. Vessel 
capacity = 807.81. 

7d: Form 007, Vessel number 3433. Square L89 76F20, Lot 131. Pd lib. Ware 105, Rim type: 
01, Rim diameter = 17, Base type: 02, Base diameter = 07, No surface treatment. Vessel 
capacity = 845.61. 

8a: Form 008, Vessel number 3440. Square L89 76F20, Lot 206, Pd lib. Ware 103, Rim type: 
01. Rim diameter =11, Base type: 02, Base diameter = 06, No surface treatment. Vessel 
capacity = 246.68. 

8b: Form 008, Vessel number 3437. Square L89 76F20, Lot 107. Pd lib. Ware 129, Rim type: 
01, Rim diameter = 16, Base type; 02, Base diameter = 09, No surface treatment. Vessel 
capacity =1067.47. 

9: Form 009, Vessel number 3432. Square L89 76F20, Lot 145, unknown period. Ware 105, 
Rim type: 01, Rim diameter = 13, Base type: 04, Base diameter = 00, No surface treatment. 
Vessel capacity = 378.40. 



Figure A.7.c: Whole Vessel Types Illustrated 
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Fig. A-7.d: Op. 5 Vessel Tjrpes 10,11,12 and 14 

10a: Form 010, Vessel number 3412. Square L89 77E01, Lot 239, Pd Illd. Ware 103, Rim 
type: 19, Rim diameter = 10, Base type: 03, Base diameter = 00, No surface treatment. Vessel 
capacity = 273.73. 

10b: Form 010, Vessel number 3410. Square L89 77E01, Lot 239, Pd Illd. Ware 102, Rim 
type: 19, Rim diameter = 10, Base type: 03, Base diameter = 00, No surface treatment. Vessel 
capacity = 340.61. 

10c: Form 010, Vessel number 3409. Square L89 77E01, Lot 239, Pd Illd. Ware 102, Rim 
type; 19, Rim diameter = 09, Base type: 3, Base diameter = 00, No surface treatment. Vessel 
capacity =198.13. 

1 la: Form 013, Vessel number 3435. Square L89 76F20, Lot 112, Pd lib. Ware 102, Rim type: 
01, Rim diameter = 15, Base type: 04, Base diameter = 00, No surface treatment. Vessel 
capacity = 574.86. 

1 lb: Form 011, Vessel number 3441. Square L89 76F20, Lot 116. Pd lib. Ware 105. Rim type: 
01, Rim diameter = 16, Base type: 04, Base diameter = 00, No surface treatment. Vessel 
capacity = 842.71. 

12: Form 012, Vessel number 3472. Square L89 77F01, Lot 000. Pd IIb?Ware 114. Rim type: 
20, Rim diameter = 15. Base type; 02, Base diameter = 05, No surface treatment. Vessel 
capacity = 1200.06. 

14: Form 014, Vessel number 3515. Square L89 76F20, Lot 104. Pd lib. Ware 116. Rim type: 
27, Rim diameter =11. Base type: 11. Base diameter = 10. No surface treatment. Vessel 
capacity = 870.00. 
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Figure A.7.d: Whole Vessel Types Illustrated 
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Fig. A.7,e: Op. 5 Vessel Types 13 and 30 

13a: Form 013, Vessel number 3443. Square L89 76F20, Lot 109, Pd lib. Ware 105, Rim type: 
06, Rim diameter = 19, Base type: 04, Base diameter = 00, No surface treatment. Vessel 
capacity =1309.14. 

13b: Form 013, Vessel number 3516. Square L89 76F20, Lot 145, unknown period. Ware 102, 
Rim type: 06, Rim diameter = 09, Base type: 04, Base diameter = 00, No surface treatment. 
Vessel capacity = 133.49. 

13c: Form 013, Vessel number 3517. Square L89 76F20, Lot 116, Pd lib. Ware 102, Rim type: 
06, Rim diameter = 09, Base type: 04, Base diameter = 00, No surface treatment. Vessel 
capacity = 129.68. 

13d: Form 013, Vessel number 3435. Square L89 76F20, Lot 112, Pd lib. Ware 102, Rim type: 
01, Rim diameter = 15, Base type: 04, Base diameter = 00, No surface treatment. Vessel 
capacity = 574.86. 

13e: Form 013, Vessel number 3438. Square L89 76F20, Lot 217, Pd lib. Ware 105, 
Rim type: 06, Rim diameter =12, Base type: 04, Base diameter = 00, No sxirface 
treatment. Vessel capacity = 383.81. 

30a: Form 030, Vessel number 3469. Square L89 76F19, Lot 021, Pd Ila. Ware 102. 
Rim type: 27, Rim diameter = 07, Base type: 04, Base diameter = 00, No surface 
treatment. Vessel capacity = 244.55. 

30b: Form 030, Vessel number 3475. Square L89 76F20, Lot 000, unknown period. 
Ware 105, Rim type: 03, Rim diameter = 06, Base type: 04, Base diameter = 00, No 
surface treatment. Vessel capacity = 327.60. 
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Figure A.7.e: Whole Vessel Types Illustrated 
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Fig. A.7.f: Op. 5 Vessel Type 31 
31a: Form 031, Vessel number 3521. Square L89 77F01, Lot 118, Pd lib. Ware 105, 
Rim type: 27, Rim diameter = 07, Base type: 04, Base diameter = OOSurface treatment 
code: 48Vessel capacity = 299.39. 

31b: Form 031, Vessel number 3480. Square L89 77F01, Lot 000, Pd IIb?Ware 102, 
Rim type: 03, Rim diameter = 07, Base type: 02, Base diameter = 03Surface treatment 
code: 48Vessel capacity = 260.32. 

31c: Form 031, Vessel number 3512. Square L89 76F20, Lot 112, Pd lib. Ware 102, 
Rim type: 26, Rim diameter = 08, Base type: 04, Base diameter = 00, No surface 
treatment. Vessel capacity = 272.95. 
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Figure A.7.f: Whole Vessel Types Illustrated 
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Fig. A.7.g; Op. 5 Vessel Types 32,33,36,37, and 52 
32: Form 032, Vessel number 3477. Square L89 76F20, Lot 000, unknown period. 
Ware 127, Rim type: 52, Rim diameter = 08, Base type: 04, Base diameter = 00, No 
surface treatment. Vessel capacity = 380.69. 

33: Form 033, Vessel nimiber 3539 . Square L89 76E20, Lot 185, Pd Ila. Ware 0, Rim 
type: 30, Rim diameter = 07, Base type: 04, Base diameter = 00, No surface treatment. 
Vessel capacity = 181.57. 

36: Form 036, Vessel nximber 3416. Square L89 77E01, Lot 213, Pd Ila. Ware 115, 
Rim type: 26, Rim diameter = 12, Base type: 04, Base diameter = 00 Surface treatment 
code: 32Vessel capacity = 983.54. 

37a: Form 037, Vessel number 3533. Square L89 76E20, Lot 182. Pd Ila. Ware 0. Rim 
type: 27, Rim diameter = 07, Base type: 04, Base diameter = 00, No surface treatment. 
Vessel capacity = 292.97. 

37b: Form 037, Vessel number 3534. Square L89 76E20, Lot 185, Pd Ila. Ware 102, 
Rim type: 27, Rim diameter = 12, Base type: 04, Base diameter = 00, No surface 
treatment. Vessel capacity = 930.09. 

52: Form 052, Vessel number 3538. Square L89 76E20, Lot 186, Pd Ila. Ware 105, 
Rim type: 27, Rim diameter = 04, Base type: 04, Base diameter = OOSurface treatment 
code : 59Vessel capacity = 139.20. 
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Figure A.7.g: Whole Vessel Types Illustrated 
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Fig. A.7.h: Op. 5 Vessel Types 50,60, and 64 

50a: Form 050, Vessel number 3509. Square L89 76F20, Lot 213, Pd lib. Ware 102, 
Rim type: 32, Rim diameter = 04, Base type: 04, Base diameter = 00, No surface 
treatment. Vessel capacity = 143.50. 

50b: Form 050, Vessel number 3511. Square L89 76F20, Lot 274, unknown period. 
Ware 102, Rim type: 48, Rim diameter = 04, Base type: 02, Base diameter = 04, No 
surface treatment. Vessel capacity = 117.97. 

50c: Form 050, Vessel number 3537. Square L89 76E20, Lot 182, Pd Ila. Ware 0, Rim 
type: 27, Rim diameter = 07, Base type: 04, Base diameter = 00, No surface treatment. 
Vessel capacity = 140.04. 

50d: Form 050, Vessel number 3507. Square L89 76F20, Lot 213. Pd lib. Ware 101. 
Rim type: 32, Rim diameter = 04, Base type: 04, Base diameter = 00. No surface 
treatment. Vessel capacity = 117.34. 

50e: Form 050, Vessel number 3462. Square L89 76F19, Lot 024, Pd lib. Ware 104, 
Rim type: 27. Rim diameter = 07, Base type: 04, Base diameter = 00, No surface 
treatment. Vessel capacity = 349.99. 

60: Form 060, Vessel number 3542. Square L89 76E20, Lot 185. Pd lla. Ware 0. Rim 
type: 04, Rim diameter = 34, Base type: 02, Base diameter = 15 Surface treatment code : 
33Vessel capacity = 5590.01. 

64: Form 064, Vessel number 3520. Square L89 76F20, Lot 136, Pd lib. Ware 146. 
Rim type: 17, Rim diameter = 09, Base type: 02, Base diameter = 07, No surface 
treatment. Vessel capacity = 291.16. 



597 

Figure A.7.h: Whole Vessel Types Illustrated 
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Fig. A.7.i: Op. 5 Vessel Types 72 and 80 
72: Form 072, Vessel number 3541. Square L89 76E20, Lot 185, Pd Ila. Ware 131, 
Rim type: 66, Rim diameter =13, Base type: 04, Base diameter = 00, No surface 
treatment. Vessel capacity = 6768.20. 

80; Form 080, Vessel number 3540. Square L89 76E01, Lot 213, Pd Ila. Ware 152, 
Rim type: 27, Rim diameter = 22, Base type: 02, Base diameter =11, Surface treatment 
code: 30. Vessel capacity = 4743.18. 



cm 

Figure A.7.i: Whole Vessel Types Illustrated 
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Fig. A.7.j: Op. 5 Vessel Type 81 
81a: Form 081, Vessel niraiber 3540. Square L89 76E20, Lot 185, Pd Ila. Ware 131, 
Rim type: 66, Rim diameter = 23, Base type: 02, Base diameter = 06, No surface 
treatment. Vessel capacity = 6069.75. 

81b: Form 081, Vessel number 3543. Square L89 76E20, Lot 182, Pd Ila. Ware 132, 
Rim type: 79, Rim diameter = 21, Base type: 02, Base diameter = 14, No surface 
treatment. Vessel capacity = 5622.93. 
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A.7.j: Whole Vessel Types Illustrated 



TABLE A.7.a: Habur Region Survey Related to Leilan Third Millennium Periods (data drawn primarily from Meijer 1986) 

Site Name Tell l.clUn Slraligrapliic 
and Temporal Equivalent 

Comments and Citations 

NOTE: Some excavated sites are included in list. 

Site Name 

llld and 
earlier 

lla lib 

Comments and Citations 

NOTE: Some excavated sites are included in list. 

GRA-i RESH, Tall Aswad * Meijer 1986, "Melallische Ware" 

DUGER Meijer 1986. "Metallische Ware" and pottery type 7 

TALL BA(YA)NDUR 

TALL SA'DIYA/GARDEM • Meijer 1986, pottery 7 

TALL MEHUM/MUHIM ? ? * Meijer 1986. pottery types 5,6, and 7 

TALL HALLAQ ? Meijer 1986, Ninevite 5 (pottery type 5a) 

TALL BALIDJ ? 9 Meijer 1986, pottery types4-9a 

TALL DJISR/TALL GHAYDA « Meijer 1986, "Metallische Ware" pottery type 7a 

BAYAZA KABIRA Meijer 1986, pottery types 7, 7a, "Metallische Ware" 

BAYAZA SAGHIRA * Meijer 1986, pottery types 7, 7a, "Metallische Ware" 

ABU HUDJAYRA « Meijer 1986, pottery type 7 

Meijer's site 71 9 Meijer 1986, pottery types 5, 7, and 7a, "Metallische Ware" 

GER SAWWARn^ALL 

SAWWAR, FURSAN 

Meijer 1986, pottery types 7, 7a, "Metallische Ware" 

GUNDUK Meijer 1986, pottery type 7 

GER SHIRAN ? Meijer 1986, pottery types 6, 7, 7a, "Metallische Ware" 



TABLE A.7.a: Habur Region Survey Related to Leilan Third Millennium Periods (data drawn primarily from Meijer 1986) 

Site Name Tell Leilan Straligraphic 
and Temporal Equivalent 

Comments and Citations 

NOTE: Some excavated sites are included in list. 

Site Name 

llld and 
earlier 

iU lib 

Comments and Citations 

NOTE: Some excavated sites are included in list. 

Meijer's site 83 (Q. el-Beid 

garbage dump) 

* Meijer 1986, pottery type 7 

QIRU * Meijer 1986, pottery types 7, 7a, "Metaliische Ware" 

KHIRBAT MA'RUF 7 * Meijer 1986, pottery types 6,7 

TALL MA'RUF « Meijer 1986, pottery type 7a, "Metallisclie Ware" 

SHARMUKH * Meijer 1986, pottery types 7,7a, "Metaliische Ware" 

TALL ABU KHAZAF ? 7 * Meijer 1986, pottery types 5-7a, includes both Ninevite 5 and "Metaliische Ware" 

TALL QARASA * Meijer 1986, pottery types 7 and 7a, "Metaliische Ware" 

TALL FARSUK 7 7 * Meijer 1986, pottery types 5,6,7,7a "Metaliische Ware" 

TALL MUHAMMAD DIYAB • Meijer 1986, pottery type 7a "Metaliische Ware" 

HAMARA * Meijer 1986, pottery type 7 

TALL WULAYQI * Meijer 1986, pottery type 7 

GRA-i MIRKA * Meijer 1986, pottery types 7, 7a "Metaliische Ware" 

TALL TUWAYYIL • Meijer 1986, pottery type 7 

LAZAQA * Meijer 1986, pottery type 7a "Metaliische Ware" 

TALL RUMAYLAN (al KABIR) * Meijer 1986, pottery types 7, 7a "Metaliische Ware". 

TALL HAMUKAR * Meijer 1986, pottery type 7, 7a "Metaliische Ware" 



TABLE A.7.a: Habur Region Survey Related to Leilan Third Millennium Periods (data drawn primarily from Meijer 1986) 

Site Name Tell LciUn Slratigraphic 
and Temporal Equivalent 

Comments and Citations 
NOTE: Some excavated sites are included in list. 

Site Name 

llldand 
earlier 

lla lib 

Comments and Citations 
NOTE: Some excavated sites are included in list. 

TALL BRAK 0 Meijer 1986, pottery type 7, 7a "Metallische Ware;" Mallowan 1947, Fieiden 
1981, Gates 1982 

ARBAT 7 Meijer 1986, pottery types 6 & 7 

TALL TARTAB KABIR * Meijer 1986, pottery type 7, 7a "Metallische Ware" 

TALL HADJDJI BADR 7 * Meijer 1986, pottery types 5, 7, 7a "Metallische Ware" also Ninevite 5 

TALL ABU DHUWIL 7 * Meijer 1986, pottery types 6, 7, and 7a "Metallische Ware" 

TALL GHAZZAN * Meijer 1986, potteiy type 7 

TALL 'AMARIN Meijer 1986, pottery type 7 

TALL SHARISI * Meijer 1986, pottery type 7 

TALL FARFARA 7 Meijer 1986, pottery types 6,7, 7a "Metallische Ware" 

TALL ABU TUWAYNA • Meijer 1986, pottery type 7 

Meijer's site H 230 7 Meijer 1986, pottery type 5a, Ninevite 5 

TALL MUHAMMAD KABIR 7 * Meijer 1986, pottery types 5, 5a, 7, and 7a, Ninevite 5 and "Metallische Ware" 

Meijer's site # 234a Meijer 1986, pottery type 7 

TALL a! TIBN 7 Meijer 1986, pottery types 6, 7 

TALL AHMAD Meijer 1986, pottery type 7a "Metallische Ware" 

Meijer's site H 243a 7 * Meijer 1986, pottery types 6, 7 



TABLE A.7.a; Habur Region Survey Related to Leilan Third Millennium Periods (data drawn primarily from Meijer 1986) 

Site Name Tell l.cllan Siraligraphic 
and Temporal Equivaleni 

Comments and Citations 

NOTE; Some excavated sites are included in list. 

Site Name 

llld and 
earlier 

lla lib 

Comments and Citations 

NOTE; Some excavated sites are included in list. 

TAQIT * Meijer 1986, pottery types 7,7a "Metallische Ware" 

TALL HUMAYD! * Meijer 1986, pottery types 7,7a "Metallische Ware" 

TALL MASTI * Meijer 1986, pottery type 7 

TALL ABU NADJUR ? * Meijer 1986, pottery types 5a and 7, Ninevite 5 

TALL SHAYKH NIMS ? ? * Meijer 1986, pottery types 5a, 6, 7 Ninevite 5, "Metallische Ware" 

Meijer's sites #288a and 288b * Meijer 1986, pottery type 7 

TALL BARRI 7 • Meijer 1986, pottery types 5a, 7, and 7a Ninevite 5 & "Metallische Ware," 

Pecorella& Salvini 1981/2. 

TRLLGABl 7 KUhne1979 

Meijer's pottery periods are considered as follows (1986:33): P.5 = EBl (figure 17) 
P.5a = Ninevite 5 (terminal phase) (figure 17) 
P.6 = EBII (figure I8,a-d) 
P.7 = EBIII (fig. 18, e-r) ?=? Gawra VII, Hama K, Mardikh Ma, Amuq H 
P.7a= "Metallische Ware" (figure 18, e-r) 

Meijer further considers EB II to date to 2900-2700; EB III to 2700-2400; and EB IV to 2400 -2000. As such, it is very difficult to match 
his work up with Leilan materials. I have included his period 5 and 5a pottery types as tentatively "llld and earlier," even though, if his 
Periodization and chronology are correct these are much too early to be considered Leilan llld equivalents. Meijer's period 6 from the 
illustrations given; these may be contemporary with terminal Ninevite 5 materials at Leilan. Meijer's period 7 and 7a appear to span 
Leilan period II. :Pistinctions between lla and lib cannot conclusively be made from the published work. ^ 

o 1/1 



TABLE A.7.b: Leilan Third Millennium Time Period Equivalents to Other Excavated Sites 
NOTE: denotes that site was occupied during same period indicated for Leilan, but that level number/letter for specific 

site is not known. "*?" signifies that occupation contemporary to the designated Leilan period is only inferred. 

Site Name 
(and Ancient 

Name if Known) 

Levels Equivalent to Leilan periods 
Citation and comments Site Name 

(and Ancient 
Name if Known) 

llld 
2500-2400 

BC 

Ila 
2400-2300 

BC 

lib 
2300-2200 

BC 

Citation and comments 

UPPER HABUR 

Brak 
(Nawar/Nagar) 

areas TW, 

ST 

Level 7(?), 

early 6 

"Late ED 

III Level" 

Levels 5,6; 

Naram-Sin 

Palace, 

level 4 

"Agade 

Level" 

Mallowan 1947;44fr.; FInkel I98S. Sargonic pottery is all Metallic Ware; 

Level 6 termed "Late Early Dynastic III" (D. Oates 1983; J. Oates 1985) 

Mozan 

(Urkesh?) 

* •? Royal 

Storehouse 

AK, 

Stratum 

BI2 

"Excavations...have revealed extensive occupation of the middle third 

millennium as well as evidence of Ninevite V period settlement" (Schwartz 

and Weiss 1992:241). Buccelati and Kelly-Buccelati 1997. 

Barri "upper N5 

levels" 

Pecorella and Salvini 1982 

Ailun 
(near Derbassiyeh) 

7 Metallic 
Ware 

Levels 

Moortgat 1957: Abb. 11,12; Schwartz 1985. 

Arbit 

(east of Chagar Bazar) 

"deeper 

levels" 
* 

2 rich 

graves 

•? 

Mallowan 1937, fig. 25,4, 5; Schwartz 1985. Gray burnished metallic 

ware from graves in limited soundings; incised Ninevite 5 type ceramics 

found from deeper soundings. 



TABLE A.7.b: Leilan Third Millennium Time Period Equivalents to Other Excavated Sites 
NOTE: denotes that site was occupied during same period indicated for Leilan, but that level number/letter for specific 

site is not known. "*?" signifies that occupation contemporary to the designated Leilan period is only inferred. 

Site Name 
(and Ancient 

Name if Known) 

Levels Equivalent to Leilan periods 
Citation and comments Site Name 

(and Ancient 
Name if Known) 

Illd 
2500-2400 

BC 

ila 
2400-2300 

BC 

lib 
2300-2200 

BC 

Citation and comments 

Beydar ? 9 Sector F, 

Acropolis 

Two Akkadian levels, containing large ED III building (palace?) 

constructed of white, baked brick (Lebeau 1997) 

Tell Germayir 
(west of Chagar Bazar) 

•? •? Mallowan 1937, brief sounding in 1936 only 

Chagar Bazar 

(on Wadi Dara) 

Burials 

only, level 

lev. 4 

3? level 2? Mallowan 1936, 1937; gray and black burnished Metallic Ware (Mallowan 

1937:95, see fig. 18); metal objects from level 2-3 graves resembled Ur 

Royal Cemetery. Single inscribed bulla dates early level 2 to Sargonic 

period. 

Middle Habur Salvage Sites (Sites situated south of Hasseke Conlluence) 

Mulla Malar * * abandoned 

? 

D. SUrenhagen 1990 

Kerma * • 9 abandoned 

7 

Muntaha Saghieh; functional similarity to Raqai 

Raqa'i Level 3 Level 2 abandoned 
9 

Ceramics retrieved from a late level 3 child burial are equivalents to Leilan 

Illd pointed-based Jars and mini-flat, zig-zag incised cup. Raqa'i 3 is 

associated with the late phase of the large round structure. Raqa'i level 4 is 

that associated with the early phase of the granary; these remains appear to 

correspond best to Leilan lllc. Raqa'i levels 5-7 are earlier, and contain the 

only genuine painted Ninevite 5 sherds recovered at Raqa'i. Schwartz and 

Curvers 1992. 



TABLE A.7.b: Leilan Third Millennium Time Period Equivalents to Other Excavated Sites 
NOTE: denotes that site was occupied during same period indicated for Leilan, but that level number/letter for specific 

site is not known. "*?" signifies that occupation contemporary to the designated Leilan period is only inferred. 

Site Name 
(and Ancient 

Name if Known) 

Levels Equivalent to Leilan periods 
Citation and comments Site Name 

(and Ancient 
Name if Known) 

llld 
2500-2400 

BC 

Ila 
2400-2300 

BC 

lib 
2300-2200 

BC 

Citation and comments 

'Atij and Gudeda « *? •Atij 

abandoned 

? 

Fortin 1988, 1990, 1997a&b; functional similarity to Raqa'i 

Tuneinir area 1* • ? abandoned 

? 

Fuller and Fuller 1991, 1997; Third millennium materials exposed in area 

1, squares 61 and 62. Metallic Ware as well as some Ninevite S 

Ziyadah * •? abandoned 

7 

Buccellati, Buia and Reimer 1991; functional similarity to Raqa'i 

Melebiya •? 
* * Metallic Ware, and other Chagar Bazar 2-3 parallels, Brak Late 

EDIII/Sargaonic, Chuera, and Leilan 11 (see Lebeau I987b;plates X-XVII); 

Lebeau 1989 

B'deri »? * * PfSlzner 1986-87; 1990 Town wall and orthostat gate present in 3rd 

millennium. No large granary structure yet found. 

Mashnaqa ? 9 * Montchambert 1985, 1987 

Balikh 

Chuera Steinbau 1 

and III 

soundings 

Most of 

Chuera 

ceramics 

Majority of assemblage excavated resembles Chagar Bazar 2-3, Brak late 

EDIII and Agade periods, Leilan 11 and Selenkahiyeh. For illustration of 

probable N-5 assemblage, see KUhne 1976: Abb. 404, 405. 

ON 
o 
00 



TABLE A.7.b: Leilan Third Millennium Time Period Equivalents to Other Excavatcd Sites 
NOTE: denotes that site was occupied during same period indicated for Leilan, but that level number/letter for specific 

site is not known. "*?" signifies that occupation contemporary to the designated Leilan period is only inferred. 

Site Name 
(and Ancient 

Name if Known) 

Levels Equivalent to Leilan periods 
Citation and comments Site Name 

(and Ancient 
Name if Known) 

Illd 
2500-2400 

BC 

Ila 
2400-2300 

BC 

lib 
2300-2200 

BC 

Citation and comments 

Hammam 

et-Turkman VI West 

* * Curvers 1988; sequence of ceramics comparable to Amuq 1 & J. 

Tell Jidle level 5-6 Mallowan 1946. Metallic Ware and variants. 

Other Sites 

Ninevefi (5) 

and Karatepe 

Mallowan 1933:141; Glyptic evidence comparable to Leilan IIIc 

Telul alThalathat, 

(Sinjar region) 

»? 

Tell V 

Tell I, level 

111 

Tell 1, level 

III 

Glyptic evidence comparable to Leilan IIIc; Assemblage revealed in 

granary by Fukai, Horiuchi, and Matsutani (1974) sounds like a mixed 

assemblage since incised and painted pottery co-occur. Radiocarbon dates 

suggest an early third millennium date (Schwartz and Weiss 1992:235), 

Taya (Sinjar Plain) IX VIII? VIII, VII, 

VI 
Level VIII has been equated with Ashur G and Brak Sargonic levels by 

Reade (1968:244; 1982). Taya IX is presumed to be Late ED III, and Taya 

VII-VI are Late Sargonic to Ur III. 

Billa 

(Mosul region) 

6 5? 5 Glyptic evidence comparable to Leilan IIIc. Billa level 7 is on virgin soil 

and may be equivalent to Leilan Ilia or b; Billa 6 probably equals terminal 

Ninevite 5 wares; thus, it is grouped with Leilan Illc-d. 



TABLE A.7.b: Leilan Third Miilennium Time Period Equivalents to Other Excavated Sites 
NOTE: denotes that site was occupied during same period indicated for Leilan, but that level number/letter for specific 

site is not known. "*?" signifies that occupation contemporary to the designated Leilan period is only inferred. 

Site Name 
(and Ancient 

Name if Known) 

Levels Equivalent to Leilan periods 
Citation and comments Site Name 

(and Ancient 
Name if Known) 

Illd 
2500-2400 

BC 

Ila 
2400-2300 

BC 

lib 
2300-2200 

BC 

Citation and comments 

Mohammed Arab 

(Eski Mosul) 

* Glyptic evidence comparable to Leilan Illc. Roaf 1984. 

Karrana (Mosul) •? Pales et al. 1984 

Tell Khoshi level 2 level 2? level 1 Khoshi 2 includes plain and flne "Ninevite V"; Khoshi 1 yielded Metallic 
Ware equivalents (gray burnished) (Lloyd 1940). 

Nuzi v-m Old Akkadian tablets date levels V-III to the Sargonic period. 

Gawra 

(Assyrian Plain) 

VII early VI? VI Gawra VI is considered equivalent of Billa 5 (Speiser I93S;IS8, I933:plate 

LIV 4,8).GIyptic evidence comparable to Leilan IIIc; note that Schwartz 

and Weiss (1992:235) state that "incision is common but in simple linear 

designs, not with the Ninevite 5 repertoire" and that "the Gawra VII pottery 

is not easily correlated with the pottery of any other site of this period." 

Schwartz and Weiss (1992:235) state that, "there are some examples of a 

well-fired dark blue-gray ware often approaching vitrification, reminiscent 

of Metallic Ware'." 

Eski Mosul sites: 

Rijim, Kutan, 

Jikan, Fisna and Selal 

* 

Roaf in/ra«7 47(l985);215-239 



TABLE A.7.b: Leilan Third Milienniuin Time Period Equivalents to Other Excavated Sites 
NOTE: denotes that site was occupied during same period indicated for Leilan, but that level number/letter for specific 

site is not known. "*?" signifies that occupation contemporary to the designated Leilan period is only inferred. 

Site Name 
(and Ancient 

Name if Known) 

Levels Equivalent to Leilan periods 
Citation and comments Site Name 

(and Ancient 
Name if Known) 

Illd 
2500-2400 

BC 

Ila 
2400-2300 

BC 

lib 
2300-2200 

BC 

Citation and comments 

AMUQ --
General Chronology 

level H level 1 level J Amuq 1 is dated ca. 2400-2250 B.C.; Amuq H is dated ca. 2250-2000 B.C. 

Note that Amuq H broadly spans 2900-2400 B.C. so is therefore not 

limited, stratigraphically, to Leilan Illd. Amuq H is probably 

contemporary with the entire Leilan period III. Amuq H is defmed from 

Chatal HOyUk, Judeideh, Ta'yanat, and Dhahab. Amuq phase 1 and J are 

defined almost entirely from limited soundings at Tell Ta'yinat (see 

Braidwood and Braidwood 1960:396-98). For Amuq I and J, see also 

recent studies of KUhne 1976:113 and Wflfler 1979:788, 794. 

Tell Asharah 

(ancient Terqa) 

? 7 * Metallic Ware (Kelly-Buccellati and Shelby 1977) and cooking pots with 

triangular lugs at rim (Kelly-Buccellati 1979; fig 23:1). 

Mardikh 

(Ebia) 

IIA IIBI 

(Palace G 

and 

archives) 

IIB2 Generally, Khirbet Kerak ware is scarce to absent; otherwise, "the Mardkh 

IIBI assemblage is quite like that of Amuq 1 and Hama J8-5 (see Matthiae 

1980: figs. 15-17; Mazzoni 1985a, l982;Fugmann 1958; de Conlennson 

1982:97)" Schwartz and Weiss 1992:237. For description of Mardikh 

ceramics, see especially Mazzoni 1985a. Destruction of Palace G, and 

therefore Mardikh llbl, is discussed in Schwartz and Weiss 1992:238-240; 

using the middle chronology and a reduced span for the Gulian period as 

suggested by Hallo (1971:714), palace G was most likely destroyed during 

the period spanning late Early Dynastic 111 and the early reign of 

Sargon(/7i/c/). Note that all Mardikh I1B2 constructions retrieved have 

been destroyed by fire; these destructions probably date ca. 2050-1950 

B.C. (Schwartz and Weiss 1992:240). Late Mardikh IIB2 may be roughly 

equivalent to the UrIII period in southern Mesopotamia. 



TABLE A.7.b: Leilan Third Millennium Time Period Equivalents to Other Excavated Sites 
NOTE; denotes that site was occupied during same period indicated for Leilan, but that level number/letter for specific 

site is not known. "*?" signifies that occupation contemporary to the designated Leilan period is only inferred. 

Site Name 
(and Ancient 

Name if Known) 

Levels Equivalent to Leilan periods 
Citation and comments Site Name 

(and Ancient 
Name if Known) 

illd 
2500-2400 

BP 

Ila 
2400-2300 

BC 

lib 
2300-2200 

BC 

Citation and comments 

Hama K5-1 J8-5 J4-> Ingholt 1940; Fugmann 1958. Note that violent destruction appears to 

separate Hama J6 from JS, as well as JS from J4; this latter destruction also 

corresponds to destructions separating Amuq 1 from J and the two phases 

ofSelenkahiyeh (Schwartz and Weiss 1992:240; Matthiae 1980:111; 

Mazzoni 1985a: 12; van Loon 1979). 

Hariri 

(Marl) 

•? •? Mari Ishtar 

Temple 

Schwartz and Weiss (1992:236) state, "a Ninevite V fine pointed-base 

incised cup with a slightly inverted beaded rim was found in the pre-

Sargonic Shamash temple sounding (Parrot 1954:165, fig. 7)." Otherwise 

much of the Mari evidence equivalent to Leilan Illd is in mortuary 

assemblages which are difficult to fit into chronologies. Metallic Ware and 

variants (eg, "early Habur Ware") are found in the Ishtar Temple Sequence 

(Parrot 1956:209 and fig. 107). Sargonic ceramic parallels of cups and 

footed jars made with Diyala ED Ill-Akkadian periods (see Lebeau 

1985b; 135). 

Tell Rimah 

(Northern Iraq) 

Area AS Late third millennium material, see D. Oates I970:plate X. 

Selenkahiye 

(Middle Euphrates) 

early 

ceramic 

period 

late 

ceramic 

period 

Schwartz and Weiss 1992:237; Schwartz n.d. Note that Schwartz and 

Weiss (1992:237) state that the early ceramics are also associated with so-

called "Early Habur ware." Metallic Ware variants are found in abundance 

at Selekahiyeh. 



TABLE A.7.b: Leilan Third Millennium Time Period Equivalents to Other Excavated Sites 
NOTE; denotes that site was occupied during same period indicated for Leilan, but that level number/letter for specific 

site is not known. "*?" signifies that occupation contemporary to the designated Leilan period is only inferred. 

Site Name 
(and Ancicnt 

Name if Known) 

Levels Equivalent to Leilan periods 
Citation and comments Site Name 

(and Ancicnt 
Name if Known) 

Illd 
2500-2400 

BC 

Ila 
2400-2300 

BC 

lib 
2300-2200 

BC 

Citation and comments 

Ugarit-Ras Shamra IIIA.I inA.2 niA.3 Khirbet Kerak ware begins to disappear during IIIAB. 
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APPENDIX B: BASIS OF LEILAN OPERATION 5 CERAMIC TYPOLOGY 
B.l Lists of Lots Analyzed by Square, Phase, Period and Provenience Variables 

Table B.l^ Lots Analyzed in this Study Listed by Square and 
Numerical Order 

Square Lot Phase Period Prov Count 
Pet sherds 
from that 
square 

76E19 33 5 lib 3 22 10.6 

34 5 lib 3 29 13.9 

37 5 lib 1 2 I.O 

39 5 lib 1 1 .5 

41 5 lib I .5 

43 5 lib 1 7 3.4 

47 5 lib 1 7 3.4 

49 5 lib 16 7.7' 

52 5 lib I 2 1.0 

54 5 lib 1 I .5 

60 5 lib 5 2.4 

63 5 lib 1 6 2.9 

64 5 lib 1 1 .5 

65 5 lib I 4 1.9 

68 5 lib 1 1 .5 

72 5 lib 1 16 7.7 

75 5 lib I 3 1.4 

81 5 lib 1 1 .5 

86 5 lib I 2 1.0 

91 5 lib 1 9 4.3 

96 5 lib 1 I .5 

98 5 lib I 1 .5 

102 5 lib I 9 4.3 

103 5 lib 1 10 4.8 

— Table Continued Next Page 



615 

Table B.l.a Lots Analyzed in this Study Listed by Square and 
Numerical Order 

Square Lot Phase Period Prov Count 
Pet sherds 
from that 
square 

109 5 lib 1 15 7.2 

110 5 lib 1 17 8.2 

76E19 I I I  5 lib 1 1 .5 

112 5 lib 1 I .5 

114 5 lib 3 8 3.8 

116 5 lib 3 2 1.0 

117 5 lib 2 3 1.4 

123 5 lib 1 4 1.9 

76F19 none - - - 0 0 

76E20 134 5 lib 1 7 2.1 

137 5 lib I 5 1.5 

141 5 lib 1 4 1.2 

144 5 lib 1 35 10.6 

147 5 lib 1 14 4.2 

150 5 lib 1 5 1.5 

151 5 lib I 9 2.7 

152 5 lib 1 2 .6 

159 5 lib I 2 .6 

168 6 Ila 1 21 6.3 

172 7 Ila 1 4 1.2 

176 5 lib 1 20 6.0 

184 7 Ila I 37 11.2 

186 7 Ila 147 44.4 

187 7 Ila I 18 5.4 

190 7 Ila 1 1 .3 

— Table Continued Next Page 



Table B.l.a Lots Analyzed in this Study Listed by Square and 
Numerical Order 

Square Lot Phase Period Prov Count 
Pet sherds 
from that 
square 

109 5 lib 2 379 23.2 

114 5 lib 2 40 2.4 

116 5 lib 2 298 18.2 

76F20 123 5 lib 2 15 .9 

127 5 lib 2 19 1.2 

129 5 lib 1 1 .1 

130 5 lib 3 59 3.6 

132 5 lib 3 4 .2 

133 5 lib 1 3 2 

135 5 lib 3 15 9 

138 5 lib 1 13 .8 

143 5 lib 3 46 2.8 

147 5 lib 2 30 1.8 

149 5 lib 2 52 3.2 

156 5 lib 1 21 1.3 

201 5 lib I 50 3.1 

203 6 lla I 120 7.3 

204 6 Ila 1 41 2.5 

205 6 Ila 1 14 9 

206 5 lib 3 2 .1 

215 5 lib 1 18 l.l 

217 5 lib 3 15 .9 

219 5 lib 1 24 1.5 

225 5 lib 1 11 .7 

227 5 lib 3 5 .3 

— Table Continued Next Page 



617 

Table B.l^ Lots Analyzed in this Study Listed by Square and 
Numerical Order 

Square Lot Phase Period Prov Count 
Pet sherds 
from that 
square 

230 5 lib 3 137 8.4 

237 5 lib 3 27 1.6 

241 5 lib 3 3 .2 

245 7 Ila 1 52 3.2 

76F20 246 7 Ila 1 53 3.2 

257 7 Ila 1 11 ,7 

259 7 Ila I 19 1.2 

264 7 Ila 1 37 2.3 

265 7 Ila 1 3 2 f 
77E01 106 4 lib I 1 .1 

168 5 lib 1 11 .8 

175 5 lib I 21 1.5 

176 5 lib 1 16 1.1 

179 5 lib I 37 2.6 

184 5 lib 1 3 .2 

186 5 lib 1 4 .3 

196 5 lib 1 15 1.0 

198 5 lib 1 8 .6 

200 5 lib 1 21 1.5 

202 5 lib 1 3 .2 

204 5 lib 1 2 .1 

205 5 lib 1 4 .3 

208 5 lib 1 2 .1 

211 5 lib 3 3 .2 

212 5 lib 1 91 6.3 

— Table Continued Next Page 



Table B.l^ Lots Analyzed in this Study Listed by Square and 
Numerical Order 

Square Lot Phase Period Prov Count 
Pet sherds 
from that 
square 

77E01 
216 6 Ila 1 30 2.1 

77E01 
218 7 Ila 3 30 2.1 

77E01 

219 7 Ila 1 40 2.8 

77E01 

220 7 Ila 3 7 .5 

77E01 

222 8 Illd 3 16 l.I 

77E01 

230 8 Illd 3 7 .5 

77E01 

231 8 Illd 1 11 .8 

77E01 

232 8 Illd 1 4 .3 

77E01 

233 9 Illd 1 42 2.9 

77E01 

234 9 Illd 1 54 3.7 

77E01 

237 9 Illd I 79 5.5 

77E01 

238 9 Illd 1 142 9.8 

77E01 

239 9 Illd 1 670 46.3 

77E01 

240 9 Illd I 73 5.0 

77F01 109 5 lib 3 19 11.3 77F01 

122 5 lib 3 37 22.0 

77F01 

123 5 lib 3 20 11.9 

77F01 

124 5 lib 3 17 lO.l 

77F01 

127 5 lib 3 30 17.9 

77F01 

130 5 lib 3 37 22.0 

77F01 

131 5 lib 1 2 1.2 

77F01 

142 5 lib 1 6 3.6 

TOTALS fro m S squares 3791 500.5 



Table B.l.b Analyzed Lots Listed by Phase 

Phase Square Lot Prov Count 
(Sherds 

from Lot) 

Pet sherds 
from that 
square 

- 76F19 none - 0 0 

4 77E01 106 I 1 .1 

5 76E19 33 3 22 10.6 

34 3 29 13.9 

37 1 2 1.0 

39 1 1 .5 

41 1 .5 

43 1 7 3.4 

47 1 7 3.4 

49 16 7.7 

52 1 2 1.0 

54 1 1 ,5 

60 5 2.4 

63 1 6 2.9 

64 1 1 .5 

65 1 4 1.9 

68 1 I .5 

72 1 16 7.7 

75 1 3 1.4 

81 1 1 .5 

86 1 2 1.0 

91 1 9 4.3 

96 1 I .5 

98 1 1 .5 

102 I 9 4.3 

103 1 10 4.8 

— Table Continued Next Page 



Table B.l.b Analyzed Lots Listed by Phase 

Phase Square Lot Prov Count 
(Sherds 

from Lot) 

Pet sherds 
from that 
square 

76E19 133 1 3 .2 

135 3 15 .9 

5 76F20 138 1 13 .8 

143 3 46 2.8 

147 2 30 1.8 

149 2 52 3.2 

156 1 21 1.3 

201 1 50 3.1 

206 3 2 .1 

215 I 18 1.1 

217 3 15 .9 

219 1 24 1.5 

225 1 11 .7 

227 3 5 .3 

230 3 137 8.4 

237 3 27 1.6 

241 3 3 2 

77E01 168 1 11 .8 

175 1 21 1.5 

176 1 16 1.1 

179 1 37 2.6 

184 1 3 .2 

186 1 4 .3 

196 I 15 1.0 

198 1 8 .6 

200 1 21 1.5 

— Table Continued Next Page 



Table B.] .b Analyzed Lots Listed b jr Phase 

Phase Square Lot Prov Count 
(Sherds 

from Lot) 

Pet sherds 
from that 
square 

5 77E01 

202 1 3 .2 

5 77E01 

204 1 2 .1 

5 77E01 

205 I 4 .3 

5 77E01 208 I 2 .1 5 77E01 

211 3 3 .2 

5 77E01 

212 1 91 6.3 

5 

77F01 109 3 19 11.3 

5 

77F01 

122 3 37 22.0 

5 

77F01 

123 3 20 11.9 

5 

77F01 

124 3 17 10.1 

5 

77F01 

127 3 30 17.9 

5 

77F01 

130 3 37 22.0 

5 

77F01 

131 I 2 1.2 

5 

77F01 

142 I 6 3.6 

6 76E20 168 1 21 6.3 6 

76F20 203 1 120 7.3 

6 

76F20 

204 1 41 2.5 

6 

76F20 

205 1 14 .9 

6 

77E01 216 1 30 2.1 

7 76E20 172 I 4 1.2 7 76E20 

184 1 37 11.2 

7 76E20 

186 147 44.4 

7 76E20 

187 1 18 5.4 

7 76E20 

190 1 1 .3 

7 

76F20 245 1 52 3.2 

7 

76F20 

246 1 53 3.2 

— Table Continued Next Page 



Table B.l.b Analyze! Lots Listed by Phase 

Phase Square Lot Prov Count 
(Sherds 

from Lot) 

Pet sherds 
from that 

square 

76F20 257 I 11 .7 

259 I 19 1.2 

264 I 37 2.3 

265 1 3 2 

7 77E01 218 3 30 2.1 

219 I 40 2.8 

220 3 7 .5 

8 77E01 222 3 16 1.1 

230 3 7 .5 

231 1 11 .8 

232 I 4 .3 

9 77E01 233 I 42 2.9 

234 1 54 3.7 

237 1 79 5.5 

238 1 142 9.8 

239 I 670 46.3 

240 1 73 5.0 

TOTAL from 5 squares 3791 500.5 



Table B.1.C Analyzed Lots Listed by Leilan Stratigraphic Period 

Period Square Lot Phase Prov Count Pet 

— 76FI9 none — — 0 0 

lib 76E19 33 5 3 22 10.6 

34 5 3 29 13.9 

37 5 I 2 1.0 

39 5 1 1 .5 

41 5 1 .5 

43 5 1 7 3.4 

47 5 I 7 3.4 

49 5 16 7.7 

52 5 1 2 I.O 

54 5 1 1 .5 ' 

60 5 5 2.4 

63 5 I 6 2.9 

64 5 I I .5 

65 5 1 4 1.9 

68 5 1 I .5 

72 5 1 16 7,7 

75 5 1 3 1,4 

81 5 I 1 .5 

86 5 I 2 1.0 

91 5 I 9 4.3 

96 5 1 1 .5 

98 5 1 I .5 

102 5 1 9 4.3 

103 5 I 10 4.8 

109 5 1 15 7.2 

110 5 1 17 8.2 

— Table Continued Next Page 



Table B.1.C Analyzed Lots Listed by Leilan Stratigraphic Period 

Period Square Lot Phase ^ Prov Count Pet 

I I I  5 1 1 .5 

(lb 76EI9 112 5 1 1 .5 

lU 5 3 8 3.8 

116 5 3 2 1.0 

117 5 2 3 1.4 

123 5 1 4 1.9 

76E20 134 5 I 7 2.1 

137 5 1 5 1.5 

141 5 1 4 1.2 

144 5 1 35 10.6 

147 5 1 14 4.2' 

150 5 1 5 1.5 

151 5 1 9 2.7 

152 5 1 2 .6 

159 5 I 2 .6 

176 5 1 20 6.0 

76F20 109 5 2 379 23.2 

114 5 2 40 2.4 

116 5 2 298 18.2 

123 5 2 15 .9 

127 5 2 19 1.2 

129 5 1 1 .1 

130 5 3 59 3.6 

132 5 3 4 .2 

133 5 1 3 .2 

135 5 3 15 .9 

138 5 1 13 .8 

— Table Continued Next Page 



Table B.1.C Analyzed Lots Listed by Leilan Stratigraphic Period 

Period Square Lot Phase Prov Count Pet 

in 5 I I .5 

lib 76EI9 112 5 1 1 .5 

114 5 3 8 3.8 

116 5 3 2 1.0 

117 5 2 3 1.4 

123 5 1 4 1.9 

76E20 134 5 1 7 2.1 

137 5 1 5 1.5 

141 5 I 4 1.2 

144 5 1 35 10.6 

147 5 1 14 4.2/ 

150 5 1 5 1.5 

151 5 1 9 2.7 

152 5 1 2 .6 

159 5 I 2 .6 

176 5 1 20 6.0 

76F20 109 5 2 379 23.2 

114 5 2 40 2.4 

116 5 2 298 18.2 

123 5 2 15 9 

127 5 2 19 1.2 

129 5 1 1 .1 

130 5 3 59 3.6 

132 5 3 4 .2 

133 5 1 3 .2 

135 5 3 15 .9 

138 5 1 13 .8 

— Table Continued Next Page 



Table B.1.C Ana lyzed Lots Listed by Leilan Stratigraphic Period 

Period Square Lot Phase Prov Count Pet 

lib 76F20 

143 5 3 46 2.8 

lib 76F20 

147 5 2 30 1.8 

lib 76F20 149 5 2 52 3.2 lib 76F20 

IS6 5 1 21 1.3 

lib 76F20 

201 5 1 50 3.1 

lib 76F20 

206 5 3 2 .1 

lib 76F20 

215 5 I 18 1.1 

lib 76F20 

217 5 3 15 .9 

lib 76F20 

219 5 I 24 1.5 

lib 76F20 

225 5 1 11 .7 

lib 76F20 

227 5 3 5 .3' 

lib 76F20 

230 5 3 137 8.4 

lib 76F20 

237 5 3 27 1.6 

lib 76F20 

241 5 3 3 2 

lib 

77E01 106 4 1 1 .1 

lib 

77E01 

168 5 1 11 .8 

lib 

77E01 

175 5 1 21 1.5 

lib 

77E01 

176 5 1 16 1.1 

lib 

77E01 

179 5 I 37 2.6 

lib 

77E01 

184 5 1 3 2 

lib 

77E01 

186 5 1 4 .3 

lib 

77E01 

196 5 1 15 I.O 

lib 

77E01 

198 5 I 8 .6 

lib 

77E01 

200 5 1 21 1.5 

lib 

77E01 

202 5 1 3 .2 

lib 

77E01 

204 5 1 2 .1 

lib 

77E01 

205 5 1 4 .3 

— Table Continued Next Page 



Table B.1.C Anal lyzed Lots Listed by Leilan Stratigraphic Period 

Period Square Lot Phase Prov Count Pet 

lib 77F01 

208 5 1 2 .1 

lib 77F01 

211 5 3 3 .2 

lib 77F01 

212 

109 

5 

5 

1 

3 

91 

19 

6.3 

11.3 lib 77F01 

122 5 3 37 22.0 

lib 77F01 

123 5 3 20 11.9 

lib 77F01 

124 5 3 17 10.1 

lib 77F01 

127 5 3 30 17.9 

lib 77F01 

130 5 3 37 22.0 

lib 77F01 

131 5 1 2 1.2 

lib 77F01 

142 5 1 6 3.6' 

Ila 76E20 168 6 1 21 6.3 Ila 76E20 

172 7 1 4 1.2 

Ila 76E20 

184 7 1 37 11.2 

Ila 76E20 

186 7 147 44.4 

Ila 76E20 

187 7 1 18 5.4 

Ila 76E20 

190 7 1 1 .3 

Ila 

76F20 203 6 ! 120 7.3 

Ila 

76F20 

204 6 1 41 2.5 

Ila 

76F20 

205 6 1 14 .9 

Ila 

76F20 

245 7 1 52 3.2 

Ila 

76F20 

246 7 1 53 3.2 

Ila 

76F20 

257 7 1 11 .7 

Ila 

76F20 

259 7 1 19 1.2 

Ila 

76F20 

264 7 1 37 2.3 

Ila 

76F20 

265 7 1 3 .2 

— Table Continued Next Page 



Table B.l.c Analyzed Lots Listed by Leilan Stratigraphic Period 

Period Square Lot Phase Prov Count Pet 

77E0I 216 6 1 30 2.1 

218 7 3 30 2.1 

219 7 I 40 2.8 

220 7 3 7 .5 

Illd 77E01 222 8 3 16 l . l  

Hid 77E01 230 8 3 7 .5 

231 8 1 11 .8 

232 8 I 4 .3 

233 9 1 42 2.9 

234 9 1 54 3.7 

237 9 1 79 5.5' 

238 9 1 142 9.8 

239 9 I 670 46.3 

240 9 1 73 5.0 

TOTAL from 5 squares 3791 500.5 
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Table B.l.d Analyzed Lots Listed by Provenience Variable 
Designation 

Prov Square Lot Period Phase Coant 
(Sherds in 

Lot) 

Pet 
(of Sherds 

from Square) 

— 76F19 none — — 0 0 

1 76E19 37 5 lib 2 1.0 

39 5 lib 1 .5 

43 5 lib 7 3.4 

47 5 lib 7 3.4 

52 5 lib 2 1.0 

54 5 lib ! .5 

63 5 lib 6 2.9 

64 5 lib 1 .5 / 

65 5 lib 4 1.9 

68 5 lib 1 .5 

72 5 lib 16 7.7 

75 5 lib 3 1.4 

81 5 lib 1 .5 

86 5 lib 2 1.0 

91 5 lib 9 4.3 

96 5 lib I .5 

98 5 lib 1 .5 

102 5 lib 9 4.3 

103 5 lib 10 4.8 

109 5 lib 15 7.2 

no 5 lib 17 8.2 

111 5 lib 1 .5 

112 5 lib 1 .5 

123 5 lib 4 1.9 

— Table Continued Next Page 
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Table B.l.d Analyzed Lots Listed by Provenience Variable 
Designation 

Prov Square Lot Period Phase Count 
(Sherds in 

Lot) 

Pet 
(of Sherds 

from Square) 

76E20 134 5 lib 7 2.1 

137 5 lib 5 1.5 

1 141 5 lib 4 1.2 

144 5 lib 35 10.6 

147 5 lib 14 4.2 

150 5 lib 5 1.5 

151 5 lib 9 2.7 

152 5 lib 2 .6 

159 5 lib 2 .6 t 

168 6 Ila 21 6.3 

172 7 Ila 4 1.2 

176 5 lib 20 6.0 

184 7 Ila 37 11.2 

187 7 Ila 18 5.4 

190 7 Ha 1 .3 

16F20 129 5 lib 1 .1 

133 5 lib 3 2 

138 5 lib 13 .8 

156 5 lib 21 1.3 

201 5 lib 50 3.1 

203 6 Ila 120 7.3 

204 6 Ila 41 2.5 

205 6 Ila 14 .9 

215 5 lib 18 1.1 

219 5 lib 24 1.5 

— Table Continued Next Page 



Table B.l.d Analyzed Lots Listed by Provenience Variable 
Designation 

Prov Square Lot Period Phase Count 
(Sherds in 

Lot) 

Pet 
(of Sherds 

from Square) 

225 5 lib n .7 

245 7 Ila 52 3.2 

246 7 Ila 53 3.2 

257 7 Ila 11 .7 

I 76F20 259 7 Ila 19 1.2 

264 7 Ila 37 2.3 

265 7 Ila 3 .2 

77E0I 106 4 lib 1 .1 

168 5 lib 11 .8 
f 

175 5 lib 21 1.5 

176 5 lib 16 l.I 

179 5 lib 37 2.6 

184 5 lib 3 .2 

186 5 lib 4 .3 

196 5 lib 15 1.0 

198 5 lib 8 .6 

200 5 lib 21 1.5 

202 5 lib 3 2 

204 5 lib 2 .1 

205 5 lib 4 .3 

208 5 lib 2 .1 

212 5 lib 91 6.3 

216 6 Ila 30 2.1 

219 7 Ila 40 2.8 

231 8 Illd 11 .8 

— Table Continued Next Page 
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Table B.l.d Analyzed Lots Listed by Provenience Variable 
Designation 

Prov Square Lot Period Phase Count 
(Sherds in 

Lot) 

Pet 
(of Sherds 

rrom Square) 

232 8 Illd 4 .3 

233 9 Illd 42 2.9 

234 9 Illd 54 3.7 

237 9 Illd 79 5.5 

238 9 Illd 142 9.8 

239 9 Illd 670 46.3 

I 77E0I 240 9 Illd 73 5.0 

77F01 131 5 lib 2 1.2 

142 5 lib 6 3.6 / 

2 76E19 49 5 lib 16 7.7 

117 5 lib 3 1.4 

76E20 186 7 Ila 147 44.4 

76F20 109 5 lib 379 23.2 

114 5 lib 40 2.4 

116 5 lib 298 18.2 

123 5 lib 15 .9 

127 5 lib 19 1.2 

147 5 lib 30 1.8 

149 5 lib 52 3.2 

3 76E19 33 5 lib 22 10.6 

34 5 lib 29 13.9 

41 5 lib 1 .5 

60 5 lib 5 2.4 

114 5 lib 8 3.8 

116 5 lib 2 1.0 

— Table Continued Next Page 
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Table B.l.d Analyzed Lots Listed by Provenience Variable 
Designation 

Prov Square Lot Period Phase Count 
(Sherds in 

Lot) 

Pet 
(of Sherds 

from Square) 

76F20 130 5 lib 59 3.6 

132 5 lib 4 2 

135 5 lib 15 .9 

143 5 lib 46 2.8 

206 5 lib 2 .1 

217 5 lib 15 .9 

227 5 lib 5 .3 

230 5 lib 137 8.4 

3 76F20 237 5 lib 27 1.6 / 

241 5 lib 3 .2 

77E01 211 5 lib 3 2 

218 7 Ila 30 2.1 

220 7 Ila 7 .5 

222 8 Illd 16 l.I 

230 8 llld 7 .5 

77F01 109 5 lib 19 11.3 

122 5 lib 37 22.0 

123 5 lib 20 11.9 

124 5 lib 17 10.1 

127 5 lib 30 17.9 

130 5 lib 37 22.0 

TOTAL 5 squares 3791 500.5 
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B.2 Sherd Count Frequencies 

Table B^.a Total Analyzed Sherds, by Square and Provenience Variables 

Square 
Number 

Lots in Prov 1 
"good" 

Lots in Prov 2 
sherd and pebble 

surfaces 

Lots in Prov 3 
Questionable 

Total 
Analyzed 

Diagnostics 

L89 76E19 32, 39, ̂  47, 52, 

7^75,^8^91, 

96.98. 102. 103. 

109. 110. 111. 112. 

123 

49. 117 33,H>iL^ 
114.116 208"° 

5.49% total 

100% 

5.49% 

L89 76E19 

N= 122 sherds 

3.22% total 

58.65% 

5.57% 

N = 19 sherds 

0.50%total 

9.14% 

1.90% 

N = 67 sherds 

1.77% total 

32.21% 

11.11% 

208"° 

5.49% total 

100% 

5.49% 

L89 76F19 none none none 

0 

L89 76F19 

N = 0 sherds N = 0 sherds N = 0 sherds 
0 

L89 76E20 134. 137. 141. 144. 

147. 150. 151. 152. 

159. 168. 172. 176. 

184,187. 190 

186 none used in this 

analysis 331 

8.73% total 

100% 

8.73% 

L89 76E20 

N =184 sherds 

4.85% total 

55.59% 

8.41% 

N =147 sherds 

3.88 % total 

44.41% 

14.72% 

N = 0 sherds 

331 

8.73% total 

100% 

8.73% 

The first figure listed is the total analyzed sherd count (frequency). The second figure is the percentage of 
the total analyzed sherds (in bold). The third figure is the percentage of analyzed sherds from a particular square 
(row percentage, in plain type). The last figure is the percentage of sherds analyzed from that stratigraphic phase 
(column percentage, in italics). 

— Table Continued Next Page 
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Table B.2.a, Total Analyzed Sherds, continued 

Square 
Number 

Lots in Prov 1 
"good" 

Lots in Prov 2 
sherd and pebble 

surfaces 

Lots in Prov 3 
Questionable 

Total 
Analyzed 

Diagnostics 

L89 76F20 129. 133. 138.156. 

201. 203. 204.205. 

215.219.225.245. 

246. 257.259.264. 

265 

109. 114. 116. 

123. 127. 147. 149 
130. 132. 135. 

143. 206. 217. 

227. 230. 237. 241 

N = 491 sherds 

12.95% total 

29.99% 

22.43% 

N = 833 sherds 

21.97% total 

50.89% 

83.38% 

N = 313 sherds 

8.26% total 

19.12% 

51.91% 

1637 

43.18% total 

100% 
43.18% 

L89 77E01 106. 168. 175. 176. 

179.184. 186. 196. 

198. 200. 202.204. 

205.208.212.216. 

219.231. 232. 233. 

234. 237. 238. 239. 

240 

none used in this 

analysis 

211.218. 220. 
222.230 

N = 1384 sherds 

36.51% total 

95.65% 
fi3 23% 

N = 0 sherds N = 63 sherds 

1.66% total 

4.35% 
10 45% 

1447 

38.17% total 

100% 
38.17% 

L89 77F01 131.142 none used in this 

analysis 

109. 122. 123. 

124, 127,130 

N = 8 sherds 

0.21% total 

4.76% 

0 37% 

N = 0 sherds N = 160 sherds 

4.22% total 

95.24% 
2(i.53% 

168 
4.43% total 

100% 
4.43% 

Total 
Quantity and 

Percent 
Sherds 

2189 

57.74% 

100% 

999 

26J5% 

100% 

603 

15.91% 

100% 

3791 

100% 
100% 
100% 
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Table BJ.b Total Analyzed Sherds, by Square and Stratigraphic Phases/Periods 
(Summary of Analyzed Ceramics from all Proveniences) 

Square 
Number 

unk.'" Ph4 Ph 5 Ph 6 Ph 7 Ph 8 Ph 9 Total 
Analyzed 

Diagnostic 
Sherds 

Square 
Number unk.'" Period lib 

Akkadian 
Period Ila 
Early State 

Period Hid 
Ninevtte V 

Total 
Analyzed 

Diagnostic 
Sherds 

L89 76E19 0 0 208 
5.49%'" 

100% 
10.37% 

0 0 0 0 208 
5.49% 
100% 
5.49% 

L89 76F!9 0 0 0 0 0 0 0 0 

L89 76E20 0 0 103 
i.n*A 
31.12% 
5.14% 

21 
0.55% 
6.34% 
9.29% 

207 
5.46% 
62.54% 
45.10% 

0 0 331 
8.73% 
100% 
8.73% 

L89 76F20 2 
.05% 
0.12% 
100% 

0 1285 
33.90% 
78.50% 
64.09% 

175 
4.62% 
10.69% 
77.43% 

175 
4.62% 
10.69% 
38.13% 

0 0 1637 
43.18% 

100% 
43.18% 

L89 77E01 0 I 
.03% 
.07% 
100% 

241 
6J6% 
16.66% 
12.02% 

30 
0.79% 
2.07% 
13.27% 

77 
2.03% 
5.32% 
16.78% 

38 
1.00% 
2.63% 
100% 

1060 
27.96% 
73.26% 
100% 

1447 
38.17% 

100% 
38 17% 

L89 77F01 0 0 168 
4.43% 
100% 
8.38% 

0 0 0 0 168 
4.43% 
100% 

4.43% 

Total Quantity 
and Percent 

Sherds 

2 
.05% 

100% 

1 
.03% 

100% 

2005 
52.89% 

100% 

226 
5.96% 

100% 

459 
12.11% 

100% 

38 
1.00% 

100% 

1060 
27.96'/o 

100% 

3791 
100% 
100% 
100% 

Stratigraphic information for these sherds is unavailable. 

Because stratigraphic information is unknown, periodization is also unknown for these sherds. 

The first figure listed is the total analyzed sherd count (frequency). The second figure is the percentage of 
the total analyzed sherds (in bold). The third figure is the percentage of analyzed sherds from a particular square 
(row percentage, in plain type). The last figure is the percentage of sherds analyzed from that stratigraphic phase 
(column percentage, in italics). 
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Table B^.c Analyzed Provenience 1 Sherds by Square and Stratigraphic 
Phase/Period 

Square 
Number 

Ph4 Ph5 Ph6 Ph7 Ph8 Ph9 Total 
Analyzed 
Diagnostic 

Sherds 

Square 
Number 

Period lib 
Akkadian 

Period lla 
Early State 

Period llld 
Ninevite V 

Total 
Analyzed 
Diagnostic 

Sherds 

L89 
76E19 

0 122 
5.57%'" 

100% 
19.94% 

0 0 0 0 122 
537% 
100% 
5.57% 

L89 
76F19 

0 0 0 0 0 0 0 

L89 
76E20 

0 103 
4.71% 
55.98% 
16.83% 

21 
0.96% 
11.41% 
9.29% 

60 
2.74% 
32.61% 
21.82 % 

0 0 184 
8.41% 
100% 
8.73% 

L89 
76F20 

0 141 
6.44% 
28.72% 
23.04% 

175 
7.99% 
35.64% 
77.43% 

175 
7.99% 
35.64% 
63.64% 

0 0 491 
22.43% 

100% 
43.18% 

L89 
77E01 

1 
.05% 
.07% 
100% 

238 
10.87% 
17.20% 
38.89% 

30 
1J7% 
2.17% 
13.27% 

40 
1.83% 
2.89% 
14.55% 

15 
0.69% 
1.08% 
100% 

1060 
48.42% 
76.59% 
100% 

1384 
63.23% 

100% 
38. r% 

L89 
77F0I 

0 8 
0J7% 
100% 
1.31% 

0 0 0 0 8 
0_37% 
100% 

4 43% 

Total 
Quantity 

and 
Percent 
Sherds 

1 
.05% 

100% 

612 
riM'/o 

100% 

226 
10J2% 

100% 

275 
12.56% 

100% 

15 
0.69% 

100% 

1060 
48.42% 

100% 

2189 
100% 
100% 
100% 

The first figure listed is the total analyzed sherd count (frequency). The second figure is the percentage of 
the total analyzed sherds (in bold). The third figure is the percentage of analyzed sherds from a particular square 
(row percentage, in plain type). The last figure is the percentage of sherds analyzed from that stratigraphic phase 
(column percentage, in italics). 
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B.2.d Ceramic Ware Freqaencies 

Table B.2.d.i.a Frequencies of Analyzed Coarse Wares 
by Stratigraphic Phases and Squares 

Square 
Number 

Ph 5 Ph 6 Ph 7 Ph 8 Ph 9 Total 
Analyzed 

Diagnostic 
Sherds 

Square 
Number Period lib 

Akkadian 
Period Eta 
Early State 

Period Hid 
Ninevite V 

Total 
Analyzed 

Diagnostic 
Sherds 

L89 76E19 38 0 0 0 0 38 
7.47% 

L89 76FI9 0 0 0 0 0 0 

L89 76E20 13 5 38 0 0 56 
11.0% 

L89 76F20 188 18 31 0 0 237 
46.56% 

L89 77E01 55 12 25 13 42 147 
28.88% 

L89 77F01 31 0 0 0 0 31 
6.09% 

Total 
Quantity and 

Percent 
Sherds 

325 
63.85% 

35 
6.88% 

94 
18.47% 

13 
2.55% 

42 
8.25% 

509 
100% 



Table B^.d.i.b Analyzed Coarse Wares Frequencies by Provenience 
Variables 

Square 
Number 

Prov 1 Prov 2 Prov 3 Total 
Analyzed 

L89 76E19 19 4 15 38 
7.47% 

L89 76FI9 0 0 0 0 

L89 76E20 41 15 0 56 
11.0% 

L89 76F20 56 122 59 237 
46.56% 

L89 77E0I 124 0 23 147 
28.88% 

L89 77F0I 0 0 31 31 
6.09% 

Total Quantity and Percent 
Sherds 

240 
46.15% 

141 
27.7% 

128 
25.15% 

509 
100% 
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Table Frequencies of Analyzed Medium Wares 
by Stratigraphic Phases and Squares 

Square 
Number 

Ph 5 Ph 6 Ph 7 Ph 8 Ph 9 Total 
Analyzed 

Diagnostic 
Sherds 

Square 
Number Period lib 

Akkadian 
Period Bla 
Early State 

Period Hid 
Ninevite V 

Total 
Analyzed 

Diagnostic 
Sherds 

L89 76E19 20 0 0 0 0 20 
8.44% 

L89 76F19 0 0 0 0 0 0 

L89 76E20 12 3 12 0 0 27 
11.39% 

L89 76F20 82 12 18 0 0 112 
47.26% 

L89 77E01 18 1 4 3 31 57 
24.05% 

L89 77F01 21 0 0 0 0 21 
8.86% 

Total 
Quantity and 

Percent 
Sherds 

153 
64.56% 

16 
6.75% 

34 
14.35% 

3 
1.27% 

31 
13.08% 

237 
100% 
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Table B.2.d.ii.b Frequencies of Analyzed Medium Wares 
by Provenience Variables 

Square 
Number 

Prov 1 Prov 2 Prov 3 Total 
Analyzed 

L89 76E19 14 0 6 20 
8.44% 

L89 76F19 0 0 0 0 

L 89 76E20 21 6 0 27 
11.39% 

L89 76F20 38 50 24 112 
47.26% 

L89 77E01 49 0 8 57 
24.05% 

L89 77F01 0 0 21 21 
8.86% 

Total Quantity and Percent 
Sherds 

122 
51.48% 

56 
23.63% 

59 
24.89% 

237 
100% 
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Table B.2.d.iii^ Frequencies of Analyzed Fine Wares by Stratigraphic Phases, 
Squares and Provenience Variables 

Square 
Number 

unk.'« Ph4 Ph 5 Ph 6 Ph 7 Ph 8 Ph 9 Total 
Analyzed 

Diagnostic 
Sherds 

Square 
Number unk.'** Period lib 

Akkadian 
Period Ila 
Early State 

Period Illd 
Ninevite V 

Total 
Analyzed 

Diagnostic 
Sherds 

L89 76E19 0 0 150 0 0 0 a 150 

L89 76F19 0 0 0 0 0 0 0 0 

L89 76E20 0 0 78 13 157 0 0 248 

L89 76F20 2 0 1015 145 126 0 0 1288 

L89 77E01 0 1 168 17 48 22 987 1243 

L89 77F01 0 0 116 0 0 0 0 116 

Total Quantity 
and Percent 

Sherds 

2 1 1527 
50.15% 

175 
5.75% 

331 
10.87% 

22 
0.72% 

987 
32.41% 

3045 
100% 

Table B.2.d.iii.b Frequencies of Analyzed Fine Wares 
by Provenience Variables 

Square 
Number 

Prov I Prov 2 Prov 3 Total 
Analyzed 

L89 76E19 89 15 46 150 

L89 76F19 0 0 0 0 

L89 76E20 122 126 0 248 

L89 76F20 397 661 230 1288 

L89 77E01 1211 0 32 1243 

L89 77F01 8 0 108 116 

Total Quantity and Percent Sherds 1827 
59.93% 

802 
26.34% 

416 
13.66% 

3045 
100% 

•'' Stratigraphic information for these sherds is not known. 

Becatise stratigraphic information is unknown, periodization is also unknown for these sherds. 
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Table BJ.e Frequencies of Prov 1 Coarse, Medium & Fine Wares by Stratigraphic Phases 

Ware Texture 

Ph4 Ph 5 Ph 6 Ph 7 Ph 8 Ph 9 Total 
Analyzed 
Diagnostic 

Sherds 

Ware Texture 
Period lib 
Akkadian 

Period Ila 
Early State 

Period Illd 
Ninevite V 

Total 
Analyzed 
Diagnostic 

Sherds 

Coarse Wares 0 93 35 64 6 42 240 

Medium Wares 0 51 16 24 0 31 122 

Fine Wares I 468 175 187 9 987 1827 

Total Quantity 
and Percent 

Sherds 

1 612 
27.96% 

226 
10.32% 

275 
12.56% 

15 
0.69% 

1060 
48.42% 

2189 
100% 

Total Quantity 
and Percent 

Sherds 469 
28.0% 

501 
22.89% 

1075 
49.11% 

2189 
100% 
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Table B.2.f Provenience 1 Fine W ares by Squares and Stratigraphic Phases 

Square 
Number 

Ph4 Ph 5 Pb 6 Ph 7 Pb 8 Ph 9 Total 
.Analyzed 
Diagnostic 

Sherds 

Pet'" of 
Prov 1 
Sherds 

Square 
Number Period lib 

Akkadian 
Period Ila 
Early State 

Period Illd 
Ninevite V 

Total 
.Analyzed 
Diagnostic 

Sherds 

Pet'" of 
Prov 1 
Sherds 

L89 76EI9 0 89 
4.87% 
4.07% 

0 0 0 0 89 
4.87% 

4.07% 

L89 76F19 0 0 0 0 0 0 0 0 

L89 76E20 0 78 
AJITA, 
3.56% 

13 
0.71% 
0.59% 

31 
1.70% 
1.42% 

0 0 122 
6.68% 

5.57% 

L89 76F20 0 126 
6.90% 
5.76% 

145 
7.94% 
6.62% 

126 
6.90% 
5 76% 

0 0 397 
21.73% 

18.14% 

L89 77E01 I 167 
9.14% 
'63% 

17 
0.93% 
0.78% 

30 
1.64% 
1.38% 

9 
0.49% 
0.41% 

987 
54.02% 
45.09% 

1211 
66.28% 

55.32% 

L89 77F01 0 8 
0.44% 
0.37% 

0 0 0 0 8 
0.44% 

0.3~% 

Total Quantity 
and Percent 

Sherds 

1 
.05% 

468 
25.62% 
21.38% 

175 
9.58% 
7.99% 

187 
10.24% 
8.54% 

9 
0.49% 
0.41% 

987 
54.02% 
45.09% 

1827 
100% 

83.46% 

N= 

2189 
100% 

Note that this column shows the percentages of Provenience 1 Fine Wares from all Provenience 1 ceramics 
analyzed (total N = 2189). Individual percentages for Square and Phase tabulations are shown in italics in the 
appropriate table cell. 
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Table B^.g Whole Profile Sherd Data 

Base Rimt Form Text Ware Period Sq Lot 

Provenience 1, Surfaces, Floors and Other Primary Deposits 

2 8 bowl/pot coarse 173 Illd 77E01 237 

2 2 cup flne 98 Ila 76F20 246 

7 20 mini-flat cup fine 102 Illd 77E01 239 

7 20 mini-flat cup fine 121 lib 77E01 212 

7 20 mini-flat cup fine 121 Illd 77E01 239 

5 20 ped. goblet fine 103 Ila 76E20 184 

3 19 pointed goblet fine 103 Illd 77E01 239 

3 19 pointed goblet fine 102 Illd 77E01 239 

3 19 pointed goblet fine 120 Illd 77E01 239 

3 19 pointed goblet(?) fine 120 lib 77E01 179 

3 19 pointed goblet fine 120 Illd 77E01 239 

3 19 pointed goblet fine 105 Illd 77E01 238 

3 19 pointed goblet fine 121 Illd 77E01 239 

3 19 pointed goblet fine 121 Illd 77E01 239 

3 19 pointed goblet fine 121 Illd 77E0I 239 

3 19 pointed goblet fine 121 Illd 77E01 239 

3 19 pointed goblet fine 120 Illd 77E01 239 

3 19 pointed goblet fine 120 Illd 77E01 239 

3 19 pointed goblet fine 120 Illd 77E01 239 

3 19 pointed goblet fine 120 Illd 77E01 239 

3 19 pointed goblet fine 120 Hid 77E01 239 

3 19 pointed goblet fine 102 Illd 77E01 239 

3 19 pointed goblet fine 120 Illd 77E01 239 

3 19 pointed goblet fine 103 Illd 77E01 239 

3 19 pointed goblet fine 102 Illd 77E01 239 

3 19 pointed goblet fine 103 Illd 77E01 239 



Table B^.g Whole Profile Sherd Data 

Base Rimt Form Text Ware Period Sq Lot 

3 19 pointed goblet fine 103 Illd 77E01 239 

3 21 pointed goblet fine 120 Illd 77E01 239 

4 19 pot(??) medium 144 Ila 77E01 216 

2 43 pot coarse 173 Illd 77E01 231 

4 26 pot medium 144 Illd 77E01 237 

4 19 round-base cup fine 120 lib 76E19 111 

2 1 small cup fine 105 lib 76F20 129 

Provenience 2, Sherd and Pebble Surfaces 

4 2 small cup fine 105 lib 76F20 109 

7 6 small cup fine 119 lib 76F20 116 

4 30 small cup fine 102 lib 76F20 116 

2 44 small bowl medium 135 lib 76F20 116 

Provenience 3 

4 2 flaring bowl fine 98 lib 76F20 132 

4 1 flaring bowl fine 105 lib 76F20 217 

2 4 " mini pot" coarse 173 lib 76F20 135 

2 4 "mini pot" coarse 202 lla 77E01 220 



Table B.2.h.a: Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Vessel Type) 

Ff Form Square Lot In
 S

h
 

P
ro

v
 

Period Ware 
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Rim Rdia Base Bdia 

C
a
m

 

Shno 
Capacity 

(ec) 

001'" Flat cup 76F20 224 N'" 3 lla 102 1 IMI 0'" 02 05 02 04 0 3504'" 48.69'" 

001 Flat cup 76F20 213 N 4 lib 105 1 0 02 06 02 04 0 3502 87.12 

001 Flat cup 76F20 129 Y 1 lib 105 1 0 15 06 02 03 0 3501 78.42 

001 Flat cup 76F20 129 Y 1 lib 119 1 0 01 07 02 05 0 3499 116.93 

001 Flat cup 76F20 224 N 3 lla 102 1 0 01 06 02 04 0 3505 85.11 

002 Round cup 76FI9 021 N 3 lla 105 1 0 01 08 04 00 0 3468 212.62 

002 Round cup 76F20 112 N 2 lib 103 1 0 01 08 04 00 0 3492 159.81 

002 Round cup 76F20 109 Y 2 lib 98 1 0 01 07 04 00 0 3489 147.49 

002 Round cup 76E20 135 N 3 lib 102 1 0 02 07 04 00 0 3408 140.65 

002 Round cup 76F20 109 Y 2 lib 103 1 0 01 07 04 00 0 3488 139.68 

isi i.p{ii jj "form-function code." 

"In Sherd Analyses" denotes whether or not the lot in which this vessel was found was a lot included in the sherd analysis of this project. 

Manufacture variable; 1 = wheel-made; 0 = unknown; 2 = handbuilt.. 

Surface treatment variable (decoration/appliqud). 

Vessel number, 3400-3543; these analysis numbers were assigned during study of the vessel illustrations. 

Vessel capacity measurements were measured directly from the original, I: I vessel illustrations, i'rofile illustrations were digitized and the data were analyzed 
using Ihc computer program described in Senior and Uirnic (1995). Kach vessel was digitized four limes and the capacity values were averaged. 

o\ 
— Table Continued Next Page 



Table B.2.h.a: Analyzed Whole Vessels, DeZ, Conducted Trom Vessel Illustrations (By Vessel Type) 

Ff Form Square Lot In
S

h
 

P
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Period Ware 
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Rim Rdia Base Bdia 

C
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m

 

Shno 
Capacity 

(cc) 

002 Round cup 761-20 109 Y 2 lib 102 1 0 01 07 04 00 0 3487 122,30 

002 Round cup 76F20 112 N 2 lib 98 1 0 01 08 04 00 0 3486 162.44 

002 Round cup 761-20 116 Y 2 lib 105 1 0 01 07 04 00 0 3485 125.60 

002 Round cup 761-20 123 Y 2 lib 102 1 0 01 08 04 00 0 3484 145.42 

002 Round cup 761-20 127 Y 2 lib 101 1 0 01 08 04 00 0 3483 194.04 

002 Round cup 76F2G 132 Y 3 lib 103 1 0 01 07 04 00 0 3482 166.43 

002 Round cup 76F20 132 Y 3 lib 102 1 0 01 08 04 00 0 3491 210.13 

002 Round cup 76EI9 103 Y 1 lib 105 1 0 02 06 04 00 0 3452 110.03 

002 Round cup 76F20 109 Y 2 lib 102 1 0 01 08 04 00 0 3490 197.81 

002 Round cup 771-01 204 Y 1 lib 102 1 0 03 08 04 00 0 3419 305.53 

002 Round cup 76F20 204 Y 1 Ha 102 1 0 01 08 04 00 0 3493 178.00 

002 Round cup 76F20 217 Y 3 lib 119 1 0 01 08 04 00 0 3494 197.50 

002 Round cup 76FI9 013 N 3 • )  102 I 0 02 08 04 00 0 3471 226.58 

002 Round cup 76F20 185 N 1 lla 1) 1 0 01 10 04 00 0 3536 319.87 

002 Round cup 76F19 013 N 3 •1 105 1 0 01 07 04 00 0 3470 153.35 

002 Round cup 76F19 130 N 7 ') 102 1 0 03 10 04 00 0 3461 304.32 

002 Round cup 76F19 013 N 3 • }  105 1 0 01 08 04 00 0 3460 154.49 

— Table Continued Next Page % 
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Table B.2.h.a: Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Vessel Type) 

Ff Form Square Lot In
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Rim Rdia Base Bdia 
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Shno 
Capacity 

(cc) 

003 Mini-flat cup, 1 76r20 109 Y 2 lib 105 1 0 01 11 07 03 0 3442 483.78 

004 Mini-flat cup, 2 77I-01 177 N 1 lla 102 1 0 03 06 07 01 1 3423 84,23 

004 Mini-fiat cup, 2 77E01 204 Y 1 lib 101 1 0 03 06 07 02 1 3418 65.31 

004 Mini-flat cup, 2 76F.20 182 N 3 lla 0 1 0 03 07 07 01 1 3523 118.10 

004 Mini-flat cup, 2 761-20 231? N 1 Ilu 103 1 0 03 06 07 02 3503 73.84 

004 Mini-fiat cup, 2 77E01 239 Y 1 llld 105 1 0 03 08 07 02 1 3463 147.00 

004 Mini-flat cup, 2 76E20 182 N 3 ila 0 1 0 03 05 07 01 1 3524 62.25 

004 Mini-flat cup, 2 76E19 036 N 3 lib 101 1 0 03 07 07 01 1 3451 93.89 

004 Mini-flat cup, 2 76E20 185 N 1 lla 0 1 0 20 06 07 02 1 3526 79.81 

004 Mini-flat cup, 2 76F20 264 Y 1 lla 102 1 0 03 06 07 02 0 3506 78.92 

004 Mini-flat cup, 2 76F.20 182 N 3 lla 0 1 0 20 07 07 02 1 3525 169,49 

004 Mini-flat cup, 2 76F20 114 Y 2 lib 102 1 0 03 07 07 02 0 3496 103,66 

004 Mini-flat cup, 2 76F20 114 Y 2 lib 103 1 0 03 08 07 02 0 3498 131.73 

005 Pedestaled cup 76E20 182 N 3 lla 0 1 0 03 10 05 06 0 3530 432.71 

005 Pedestaled cup 76i:20 167 N 3 lla 0 1 0 20 09 05 06 0 3529 364 56 

005 Pedestaled cup 77F.01 194 N 3 lla 105 1 0 20 09 05 05 0 3424 328.47 

005 Pedesialed cup 76E20 182 N 3 lla 0 1 0 20 09 05 05 0 3527 308.96 

— Table Contimml Next Page vO 



Table B.2.h.a; Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Vessel Type) 

Ff Form Square Lot In
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Rim Rdia Base Bdla 
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Shno 
Capacity 

(cc) 

005 Pedestaled cup 76E20 167 N 3 lla 103 I 0 20 09 05 05 0 3528 392.53 

006 "Eggcup" 76E20 ?7? 7 7 " 102 1 0 01 04 05 04 0 3405 42.86 

006 "Eggcup" 761-20 116 Y 2 lib 105 1 0 03 06 05 04 0 3497 67.26 

006 "Eggcup" 76F20 105 N 3 lib 103 1 0 19 04 05 04 0 3514 44.81 

007 Flat based bowl, 1 76E20 142 N 3 lib 118 I 0 01 15 02 07 0 3431 651.07 

007 Flat based bowl, 1 77E0I 201 N 2 lib 101 1 0 01 14 02 07 0 3445 498.08 

007 Flat based bowl, 1 76F20 109 Y 2 lib 104 1 0 01 17 01 05 0 3444 807.81 

007 Fiat based bowl, I 76F20 131 N 5IM lib 105 1 0 01 17 02 07 0 3433 845.61 

007 Flat based bowl, 1 76EI9 049 Y 2 lib 105 1 0 01 14 02 06 0 3455 503.29 

007 Flat based bowl, 1 77E0I 106 Y 1 lib 103 1 0 01 12 02 05 0 3420 298.43 

007 Flat based bowl, 1 76E20 142 N 3 lib 102 1 0 01 15 02 07 0 3406 620.90 

008 Flat based bowl, 2 76E19 085 N 1 lib 105 1 0 01 18 02 09 0 3447 1190.07 

008 Flat based bowl, 2 76E20 no N 5 Uiik 119 1 0 01 10 02 05 0 3430 247.11 

008 Flat based bowl, 2 76E19 029 N 3 lib 118 1 0 01 11 02 05 0 3449 315.29 

008 Flat based bowl, 2 76F20 203 Y 1 lla 118 1 0 01 18 02 07 0 3439 853,17 

008 Flat based bowl, 2 76E19 081 Y 1 lib 103 1 0 01 14 02 07 0 3448 893.71 

008 Flat based bowl, 2 761-20 206 Y 3 lib 103 1 0 01 11 02 06 0 3440 246.68 

This lot was voided by cxcavator; no provenicncc variable is known. Assume it is prov = 5. 

— Table Continued Next Page 
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Table B.2.h.a: Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Vessel Type) 

Ff Form Square Lot In
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Rim Rdia Base Bdia 
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Shno 
Capacity 

(cc) 

008 Flat based bowl, 2 76F20 107 N 3 lib 119 1 0 01 16 02 09 0 3437 1067.47 

009 Flat based bowl, 3 76F20 119 N 3 lib 119 1 0 01 13 02 03 1 3434 328.64 

009 Flat based bowl, 3 76F20 145 N 7 7 105 1 0 01 13 04 00 1 3432 378.40 

010 Pointed beaker 77R01 239 Y 1 llld 120 1 0 19 10 03 00 0 3467 315.88 

010 Pointed beaker 771-01 239 Y 1 llld 103 1 0 19 10 03 00 0 3426 266.27 

010 Pointed beaker 77E01 239 Y 1 llld 103 1 0 19 10 03 00 0 3428 327.78 

010 Pointed beaker 771-01 239 Y 1 llld 120 1 0 19 12 03 00 0 3466 604.67 

010 Pointed beaker 771-01 239 Y 1 llld 102 1 0 19 09 3 00 0 3409 198.13 

010 Pointed beaker 771-01 239 Y 1 llld 103 1 0 19 09 03 00 0 3429 193.02 

010 Pointed beaker 77E0I 239 Y 1 llld 120 1 0 19 09 03 00 0 3465 270.82 

010 Pointed beaker 761-20 182 N 3 lla 0 1 0 01 10 03 00 0 3532 338.99 

010 Pointed beaker 77i;oi 239 Y 1 llld 103 1 0 19 12 03 00 0 3425 578.01 

010 Pointed beaker 771-01 239 Y 1 llld 102 1 0 19 11 03 00 0 3427 473.25 

010 Pointed beaker 771-01 211 Y 3 lib 103 1 0 19 10 03 00 0 3417 394.39 

010 Pointed beaker 76K20 182 N 3 lla 0 1 0 19 10 03 00 0 3531 331,03 

010 Pointed beaker 771i01 213 N 1 llu 102 1 0 19 10 03 00 0 3413 301.28 

010 Pointed beaker 771-01 239 Y I llld 103 1 0 19 10 03 00 0 3412 273.73 

-- Table Conlinued Next Page 
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Table B.2.h.a: Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Vessel Type) 

Ff Form Square Lot In
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Shno 
Capacity 

(cc) 

010 Pointed beaker 77i:01 239 Y 1 llld 102 1 0 19 11 03 00 0 3411 494.80 

010 Pointed beaker 771-01 239 Y 1 llld 102 1 0 19 10 03 00 0 3410 340.61 

oi l  Round bowl, 1 76E20 I8S N 1 lla 0 1 0 01 II 04 00 0 3535 185.80 

oi l  Round bowl, 1 76F20 116 Y 2 lib 105 1 0 01 16 04 00 0 3441 842.71 

012 Round bowl, 2 77E0I 239 Y 1 llld 102 1 0 03 17 02 04 0 3464 851.71 

012 Round bowl, 2 77F0I 000 ? 4 lib? 102 1 0 20 15 02 05 0 3472 1200.06 

013 Round bowl, 3 76F20 109 Y 2 lib 105 1 0 06 19 04 00 1 3443 1309.14 

013 Round bowl, 3 76F20 145 N ? 7 102 1 0 06 09 04 00 0 3516 133.49 

013 Round bowl, 3 76F20 112 N 2 lib 102 1 0 01 15 04 00 0 3435 574.86 

013 Round bowl, 3 76F20 115 N 5 IJnk 102 1 0 01 20 04 00 0 3436 1441.79 

013 Round bowl, 3 76F20 217 Y 3 lib 105 1 0 06 )2 04 00 0 3438 383.81 

013 Round bowl, 3 76F20 109 Y 2 lib 102 1 0 06 19 04 00 0 3519 884.50 

013 Round bowl, 3 76F20 116 Y 2 lib 102 1 0 06 09 04 00 0 3517 129.68 

013 Round bowl, 3 77E01 201 N 2 lib 105 1 0 06 15 04 00 1 3446 730.76 

014 Pedestaled Pot 76F20 104 N 2 lib 104 1 0 27 II II 10 0 3515 870.00 

030 Small Nccked Jar 76F19 021 N 3 lla 102 1 0 27 07 04 00 0 3469 244.55 

030 Small Nccked Jar 76F20 000 7 4 7 122 1 0 27 OS 04 00 0 3476 376.66 

— Table Conlinued Next Page 
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Table B.2.h.a; Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Vessel Type) 

Ff Form Square Lot 

JS 

B 
> o 
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Period Ware 
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C/) Rim Rdia Base Bdia 
B u 
M 
u 

Shno 
Capacity 

(cc) 

030 Small Neckcd Jar 76I-20 000 ? 4 7 105 1 0 03 06 04 00 0 3475 327.60 

030 Small Necked Jar 76F20 225 Y 1 lib 104 1 0 29 09 04 00 0 3518 891.31 

030 Small Necked Jar 77E01 161 N 4 lib 105 1 0 32 04 04 00 0 3474 111.24 

031 Spouted Jar/Pot 77F01 000 ? 4 lib? 102 1 048 03 07 02 03 0 3480 260.32 

03 J Spouted Jar/Pol 76F20 U2 N 2 lib 102 1 0 00 00 04 00 0 3513 389.82 

031 Spouted Jar/Pot 77F01 118 N 1 lib 105 1 048 27 07 04 00 0 3521 299.39 

031 Spouted Jar/Pot 76F20 112 N 2 lib 102 1 0 26 08 04 00 0 3512 272.95 

031 Spouted Jar/Pot 76f;i9 036 N 3 lib 102 1 048 03 03 04 00 0 3450 71.87 

032 Round, squat 
Jar/pot 

76F20 GOO • }  4 ' }  122 1 0 52 08 04 00 0 3477 380.69 

032 Round, squat 
Jar/pot 

76E20 144 Y 1 lib 101 1 0 26 04 04 00 0 3407 244.73 

033 Mini-pout jar 76F.20 185 N 1 11a 0 1 0 30 07 04 00 1 3539 181.57 

036 l^uggcd Pol 771i;01 213 N I lla 103 I 032 26 12 04 00 0 3416 983.54 

037 Un-luggcd Pot 76i:20 185 N 1 lla 102 1 0 27 12 04 00 0 3534 930.09 

037 Un-lugged Pot 76i;20 182 N 3 lla 0 1 0 27 07 04 00 0 3533 292.97 

050 Mini-jar/pot 76F19 024 N 4 lib 104 1 0 27 07 04 00 0 3462 349,99 

050 Mini-jar/pot 76I-20 213 N 4 lib 101 1 0 32 04 04 00 0 3507 117,34 

— Table Continued Next Page 
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Table B.2.h.a; Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Vessel Type) 

Ff Form Square Lot In
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Shno 
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(cc) 

050 Mini-jar/pot 76i;i9 ??? 7 5 -- 106 1 0 32 07 04 00 0 3456 296.95 

050 Mini-jar/pol 76E19 no Y 1 lib 102 I 0 27 06 04 00 0 3453 202.78 

050 Mini-jar/pot 76F20 213 N 4 lib 102 1 0 32 04 04 00 0 3509 143.50 

050 Mini-jar/pot 76F20 206 Y 3 lib 102 1 0 01 05 02 04 0 3500 55.76 

050 Mini-jar/pot 761-19 110 Y 1 lib 104 1 0 27 06 04 00 0 3454 245.56 

050 Mini-jar/pot 76F20 101 N 2 lib 102 1 0 19 09 02 02 0 3495 237.79 

050 Mini-jar/pot 77F01 000 7 4 Jib? 103 I 0 52 05 02 02 0 3478 59.48 

050 Mini-jar/pot 77F0I 000 7 4 lib? 103 1 0 30 06 02 04 0 3479 119.93 

050 Mini-jar/pot 77F.0! 143 N 1 lib 102 0 26 04 02 05 1 3422 45.37 

050 Mini-jar/pot 77E01 112 N 1 lib 102 1 0 27 04 04 00 0 3421 158.92 

050 Mini-jar/pot 76E19 097 N 4 lib 103 1 0 32 05 04 00 0 3481 164.29 

050 Mini-jar/pot 76F20 274 N 4 7 102 1 0 48 04 02 04 0 3511 117.97 

050 Mini-jar/pot 761-20 213 N 4 lib 102 1 0 32 05 04 00 0 3510 205.96 

050 Mini-jar/pnt 76F20 213 N 4 Mb 101 1 0 32 04 04 00 0 3508 149.75 

050 Mini-jar/pol 771-01 137 N 2 lib 105 I 0 26 04 04 00 0 3522 81.60 

050 Mini-jar/pot 771-01 161 N 4 lib 105 1 0 03 08 02 04 0 3473 170.99 

050 Mini-jar/pot 76E20 182 N 3 lla 0 1 0 27 07 04 00 1 3537 140.04 

— Table Continued Next Page 
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Table B.2,h.a: Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Vessel Type) 

Ff Form Square Lot In
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Shno Capacity 
(cc) 

052 Mini'Vase, bottle 76E20 186 Y 2 lla 105 1 059 27 04 04 00 1 3538 139.20 

060 Coarse Bowl/Pot 76E20 185 N 1 11a 0 0 033 04 34 02 15 0 3542 5590.01 

064 Other Open 
Coarse 

76F20 136 N 3 lib 146 0 0 17 09 02 07 0 3520 291.16 

072 Coarse Jar 76E20 185 N 1 lla 131 1 0 66 13 04 00 0 3541 6768.20 

080 Medium Black 
Burnished Jar/Pot 

77E01 213 N 1 lla 152 7 030 27 22 02 II 0 3415 4743.18 

081 Medium Height 
Pot 

76E20 185 N 1 lla 131 1 0 66 23 02 06 0 3540 6069.75 

081 Medium Height 
Pot 

76E20 182 N 3 lla 132 0 0 79 21 02 14 0 3543 5622.93 

ON 



Table B.2.h.b: Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Stratlgraphic Period) 
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Shno Capacity 
(cc) 

lla 001 Flat cup 76F20 224 N 3 102 1 0 02 05 02 04 0 3504 48.69 

001 Flat cup 76F20 224 N 3 102 1 0 01 06 02 04 0 3505 85.11 

002 Round cup 76F20 204 Y 1 102 1 0 01 08 04 00 0 3493 I78.t)0 

002 Round cup 76F19 021 N 3 105 1 0 01 08 04 00 0 3468 212.62 

002 Round cup 76E20 185 N 1 0 1 0 01 10 04 00 0 3536 319.87 

004 Mini-flat cup, 2 77EOI 177 N 1 102 \ 0 03 06 07 01 1 3423 84.23 

004 Mini-flat cup, 2 76F20 231? N 1 103 1 0 03 06 07 02 0 3503 73.84 

004 Mini-flat cup, 2 76F20 264 Y 1 102 1 0 03 06 07 02 0 3506 78.92 

004 Mini-flat cup, 2 76E20 182 N 3 0 1 0 20 07 07 02 1 3525 169.49 

004 Mini-flat cup, 2 76H20 182 N 3 0 I 0 03 05 07 01 1 3524 62.25 

004 Mini-flat cup, 2 76E20 182 N 3 0 I 0 03 07 07 01 1 3523 118.10 

004 Mini-flat cup, 2 76E20 185 N 0 1 0 20 06 07 02 1 3526 79.81 

005 Pedestaled cup 76I-:20 182 N 3 0 1 0 03 10 05 06 0 3530 432.71 

005 Pedestaled cup 77E0I 194 N 3 105 1 0 20 09 05 05 0 3424 328.47 

005 Pedestaled cup 76i;20 167 N 3 0 1 0 20 09 05 06 0 3529 364.56 

005 Pedeslaled cup 761-20 182 N 3 0 1 0 20 09 05 05 0 3527 308.96 

005 Pedestaled cup 761:20 167 N 3 103 1 0 20 09 05 05 0 3528 392.53 

-- Table Continued Next Page 
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Table B.2.h.b: Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Stratigraphlc Period) 
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Shno Capacity 
(cc) 

Ila 008 Flat based bowl, 2 76I-20 203 Y 1 118 1 0 01 18 02 07 0 3439 853.17 

010 Pointed beaker 76E20 182 N 3 0 1 0 19 10 03 00 0 3531 331.03 

010 Pointed bcaicer 77E01 213 N I 102 1 0 19 10 03 00 0 3413 301.28 

010 I'ointcd bcaiicr 76E20 182 N 3 0 1 0 01 10 03 00 0 3532 338.99 

on Round bowl, 1 761-20 185 N 1 0 1 0 01 II 04 00 0 3535 185.80 

030 Small Neclccd Jar 76F19 021 N 3 102 1 0 27 07 04 00 0 3469 244.55 

033 Mini-spout jar 76E20 185 N 1 0 1 0 30 07 04 00 I 3539 181.57 

036 Lugged Pot 77E01 213 N 1 103 1 032 26 12 04 00 0 3416 983.54 

037 Un-lugged Pot 76E20 182 N 3 0 1 0 27 07 04 00 0 3533 292.97 

037 IJn-Iugged Pot 76E20 185 N 1 102 1 0 27 12 04 00 0 3534 930.09 

050 Mini-jar/pot 76F,20 182 N 3 0 1 0 27 07 04 00 1 3537 140.04 

052 Mini-vase, bottle 76E20 186 Y 2 105 1 059 27 04 04 00 I 3538 139.20 

060 Coarse Bowl/Pol 76E20 185 N 1 0 033 04 34 02 15 0 3542 5590.01 

072 Coarse Jar 76E20 185 N 1 131 1 0 66 13 04 00 0 3541 6768.20 

080 Medium Biaciv 
Burnished Jar/Pot 

77E0I 213 N 1 152 7 030 27 22 02 11 0 3415 4743.18 

081 Medium Height 
Pol 

76E20 185 N 1 131 1 0 66 23 02 06 0 3540 6069.75 
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Table B.2.h.b; Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Stratigraphic Period) 
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Ha 081 Medium tlcighl 
Pot 

76E20 182 N 3 132 0 0 79 21 02 14 0 3543 5622.93 

lib 001 Flat cup 76F20 129 Y 1 119 1 0 01 07 02 05 0 3499 116.93 

GO! l-lat cup 76F20 129 Y 1 105 1 0 15 06 02 03 0 3501 78.42 

001 Flat cup 76F20 213 N 4 105 1 0 02 06 02 04 0 3502 87.12 

002 Round cup 76F20 109 Y 2 102 1 0 01 07 04 00 0 3487 122.30 

002 Round cup 76F20 127 Y 2 101 1 0 01 08 04 00 0 3483 194.04 

002 Round cup 77E0I 204 Y 1 102 1 0 03 08 04 00 0 3419 305.53 

002 Round cup 76F20 112 N 2 103 1 0 01 08 04 00 0 3492 159.81 

002 Round cup 76F20 123 Y 2 102 1 0 01 08 04 00 0 3484 145.42 

002 Round cup 76F20 109 Y 2 102 1 0 01 08 04 00 0 3490 197.81 

002 Round cup 76Ei9 103 Y 1 105 1 0 02 06 04 00 0 3452 110.03 

002 Round cup 76F20 116 Y 2 105 1 0 01 07 04 00 0 3485 125.60 

002 Round cup 76F20 132 Y 3 102 1 0 01 08 04 00 0 3491 210.13 

002 Round cup 76F20 132 Y 3 103 1 0 01 07 04 00 0 3482 166.43 

002 Round cup 761-20 217 Y 3 119 1 0 01 08 04 00 0 3494 197.50 

002 Round cup 76F20 109 Y 2 103 1 0 01 07 04 00 0 3488 139.68 

002 Round cup 76F20 109 Y 2 98 1 0 01 07 04 00 0 3489 147.49 
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Table B.2.h.b: Analyzed Whole Vessels, DcZ, Conducted Trom Vessel Illustrations (By Stratigraphic Period) 
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002 Round cup 76F20 112 N 2 98 1 0 01 08 04 00 0 3486 162.44 

002 Round cup 76E20 135 N 3 102 1 0 02 07 04 00 0 3408 140.65 

003 Mini-flat cup, I 76F20 109 Y 2 105 1 0 01 II 07 03 0 3442 483.78 

004 Mini-flat cup, 2 76F20 114 Y 2 102 1 0 03 07 07 02 0 3496 103.66 

004 Mini-flat cup, 2 76F20 114 Y 2 103 1 0 03 08 07 02 0 3498 131.73 

004 Mini-flat cup, 2 761-19 036 N 3 101 1 0 03 07 07 01 1 3451 93.89 

lib 004 Mini-flat cup, 2 77K0I 204 Y 1 101 1 0 03 06 07 02 1 3418 65.31 

006 "Eggcup" 76F20 105 N 3 103 1 0 19 04 05 04 0 35J4 44.81 

006 "Kggcup" 76F20 116 Y 2 105 1 0 03 06 05 04 0 3497 67.26 

007 Flat based bowl, 1 76F20 131 N Unk 105 1 0 01 17 02 07 0 3433 845.61 

007 Flat based bowl, 1 77E01 201 N 2 101 1 0 01 14 02 07 0 3445 498.08 

007 Flat based bowl, 1 771-01 106 Y 1 103 1 0 01 12 02 05 0 3420 298.43 

007 Flat based bowl, 1 76F20 109 Y 2 104 1 0 01 17 01 05 0 3444 807.81 

007 Flat based bowl, 1 761-19 049 Y 2 105 1 0 01 14 02 06 0 3455 503.29 

007 Flat based bowl, 1 76l-;20 142 N 3 102 1 0 01 15 02 07 0 3406 620.90 

007 l-'lat based bowl, 1 76F20 142 N 3 118 1 0 01 15 02 07 0 3431 651.07 

008 Flat based bowl, 2 76F20 107 N 3 119 1 0 01 16 02 09 0 3437 1067,47 

— Table Continued Next Page 
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Table B.2.h.b; Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Stratigraphic Period) 

Pe
ri

od
 

Ff Form Square Lot In
 S

h 
A

na
l?

 

Pr
ov

 

Ware Man Surf Rim Rdia Base Bdia 

C
am

 

Shno Capacity 
(cc) 

008 l-lat based bowl, 2 76F20 206 Y 3 103 1 0 01 11 02 06 0 3440 246.68 

008 Flat based bowl, 2 76EI9 029 N 3 118 1 0 01 11 02 05 0 3449 315.29 

008 Flat based bowl, 2 76EI9 081 Y 1 103 1 0 01 14 02 07 0 3448 893.71 

008 I'lat based bowl, 2 76EI9 085 N 1? 105 1 0 01 18 02 09 0 3447 1190.07 

009 Flat based bowl, 3 76F20 119 N 3 119 1 0 01 13 02 03 1 3434 328.64 

010 Pointed beaker 77E01 211 Y 3 103 1 0 19 10 03 00 0 3417 394.39 

on Round bowl, 1 76F20 116 Y 2 105 1 0 01 16 04 00 0 3441 842.71 

lib 013 Round bowl, 3 76F20 109 Y 2 105 1 0 06 19 04 00 1 3443 1309.14 

013 Round bowl, 3 76F20 217 Y 3 105 1 0 06 12 04 00 0 3438 383.81 

013 Round bowl, 3 76F20 112 N 2 102 1 0 01 15 04 00 0 3435 574.86 

013 Round bowl, 3 77E0I 201 N 2 105 1 0 06 15 04 00 I 3446 730.76 

013 Round bowl, 3 76F20 109 Y 2 102 1 0 06 19 04 00 0 3519 884.50 

013 Round bowl, 3 76F20 116 Y 2 102 1 0 06 09 04 00 0 3517 129.68 

014 Pedestaled Pot 76F20 104 N 2 104 1 0 27 11 11 10 0 3515 870.00 

030 Small Ncckcd Jar 77i;oi 161 N 4 105 1 0 32 04 04 00 0 3474 111.24 

030 Small Neckcd Jar 76I-20 225 Y 1 104 1 0 29 09 04 00 0 3518 891.31 

031 Spouted Jar/Pot 76F20 112 N 2 102 1 0 26 08 04 00 0 3512 272.95 

- Table Continued Next Page 
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Table B.Z.h.b; Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Stratigraphic Period) 

P
er

io
d 

Ff Form Square Lot In
S

h
 

A
na

l?
 

P
ro

v Ware Man Surf Rim Rdia Base Bdia 

C
am

 

Shno Capacity 
(cc) 

031 Spouted Jar/Pot 77r01 118 N 1 105 1 048 27 07 04 00 0 3521 299.39 

031 Spouted Jar/Pot 761-20 112 N 2 102 1 0 00 00 04 00 0 3513 389.82 

031 Spouted Jar/Pot 76U19 036 N 3 102 1 048 03 03 04 00 0 3450 71.87 

032 Round, squal 
Jar/pot 

761-20 144 Y 1 101 1 0 26 04 04 00 0 3407 244.73 

050 Mini-jar/pot 77F0I 137 N 2 105 1 0 26 04 04 00 0 3522 81.60 

050 Mini-jar/pot 76F20 213 N 4 101 1 0 32 04 04 00 0 3508 149.75 

050 Mini-jar/pot 76F20 101 N 2 102 1 0 19 09 02 02 0 3495 237.79 

050 Mini-jar/pol 761-20 213 N 4 102 1 0 32 05 04 00 0 3510 205.96 

050 Mini-jar/pot 77E01 143 N 1 102 0 26 04 02 05 1 3422 45.37 

lib 050 Mini-jar/pot 77F.01 112 N 1 102 1 0 27 04 04 00 0 3421 158.92 

050 Mini-jar/pot 76FJ9 097 N 4 103 1 0 32 05 04 00 0 3481 164.29 

050 Mini-jar/pot 77F.01 161 N 4 105 1 0 03 08 02 04 0 3473 170.99 

050 Mini-jar/pot 761-19 110 Y 1 104 1 0 27 06 04 00 0 3454 245.56 

050 Mini-jar/pot 76F20 206 Y 3 102 1 0 01 05 02 04 0 3500 55.76 

050 Mini-jar/pot 76F19 024 N 4 104 1 0 27 07 04 00 0 3462 349.99 

050 Mini-jar/pol 76F20 213 N 4 102 1 0 32 04 04 00 0 3509 143.50 

050 Mini-jar/pot 761-20 213 N 4 101 1 0 32 04 04 00 0 3507 117.34 

— Table Continued Next Page 



Table B.2.h.b: Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Stratigraphic Period) 

P
er

io
d 

Ff Form Square Lot In
 S

h 
A

na
l?

 

P
ro

v Ware Man Surf Rim Rdia Base Bdia 

C
am

 

Shno Capacity 
(cc) 

050 Mini-jar/pol 76K19 no Y 1 102 1 0 27 06 04 00 0 3453 202.78 

064 Other Open 
Coarse 

761-20 136 N 3 146 0 0 17 09 02 07 0 3520 291.16 

lib? 012 Round bowl, 2 77F01 000 7 4 102 1 0 20 15 02 05 0 3472 1200.06 

031 Spouted Jar/Pot 77F01 000 7 4 102 1 048 03 07 02 03 0 3480 260.32 

050 Mini-jar/pot 77F01 000 7 4 103 1 0 30 06 02 04 0 3479 119.93 

050 Mini-jar/pot 77F01 000 7 4 103 1 0 52 05 02 02 0 3478 59.48 

Illd 004 Mini-flat cup, 2 77E0I 239 Y 1 105 1 0 03 08 07 02 1 3463 147.00 

010 Pointed beaker 77E01 239 Y I 103 1 0 19 09 03 00 0 3429 193.02 

010 Pointed beaker 77E01 239 V 1 103 1 0 19 12 03 00 0 3425 578.01 

010 Pointed beaker 77EOI 239 Y 1 102 1 0 19 II 03 00 0 3427 473.25 

010 Pointed beaker 77E01 239 Y 1 103 1 0 19 10 03 00 0 3428 327.78 

010 Pointed beaker 77E01 239 Y 1 103 1 0 19 10 03 00 0 3426 266.27 

010 Pointed beaker 77E01 239 Y 1 103 1 0 19 10 03 00 0 3412 273.73 

010 Pointed beaker 77E01 239 Y 1 102 1 0 19 11 03 00 0 3411 494.80 

010 Pointed beaker 77E01 239 Y 1 102 I 0 19 10 03 00 0 3410 340.61 

010 Pointed beaker 771-01 239 Y 1 120 1 0 19 09 03 00 0 3465 270.82 

010 Pointed beuker 77E01 239 Y 1 120 1 0 19 10 03 00 0 3467 315.88 

OS 
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Table B.Z.h.b; Analyzed Whole Vessels, DeZ, Conducted from Vessel Illustrations (By Stratigraphic Period) 

Pe
ri

od
 

Ff Form Square Lot In
 S

h 
A

na
l?

 

Pr
ov

 

Ware Man Surf Rim Rdia Base Bdia 

C
am

 

Shno Capacity 
(cc) 

llld 010 Pointed beaker 771-01 239 Y 1 102 1 0 19 09 3 00 0 3409 198.13 

010 Pointed beaker 77Ii01 239 Y 1 120 1 0 19 12 03 00 0 3466 604,67 

012 Round bowl, 2 771-01 239 Y 1 102 1 0 03 17 02 04 0 3464 851.71 

un 006 "Hggcup" 761-20 777 7 7 102 1 0 01 04 05 04 0 3405 42.86 

known 050 Mini-jar/pot 761:19 ??? 7 - - 106 1 0 32 07 04 00 0 3456 296.95 

002 Round cup 761-19 013 N 3 105 1 0 01 08 04 00 0 3460 154.49 

002 Round cup 761-19 130 N 7 102 1 0 03 10 04 00 0 3461 304.32 

002 Round cup 761-19 013 N 3 105 1 0 01 07 04 00 0 3470 153,35 

002 Round cup 761-19 013 N 3 102 1 0 02 08 04 00 0 3471 226.58 

009 Flat based bowl, 3 761-20 145 N 7 105 1 0 01 13 04 00 1 3432 378.40 

013 Round bowl, 3 761-20 145 N 7 102 1 0 06 09 04 00 0 3516 133.49 

030 Small Necked Jar 761-20 000 7 4 105 1 0 03 06 04 00 0 3475 327.60 

030 Small Necked Jar 761-20 000 7 4 122 1 0 27 05 04 00 0 3476 376.66 

032 Round, squat 
Jar/pot 

761-20 000 7 4 122 I 0 52 08 04 00 0 3477 380.69 

050 Mini-jar/pol 761-20 274 N 4 102 1 0 48 04 02 04 0 3511 117.97 

008 l-lat based bowl, 2 761-;20 110 N 5 119 1 0 01 10 02 05 0 3430 247.11 

013 Round bowl, 3 761-20 115 N 5 102 1 0 01 20 04 00 0 3436 1441.79 
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BJ Cross-tabulations of Ceramic Attributes by Periods; B3.a Ware Frequencies 

Table BJ.a.i.a Coarse Ware by Period , all Analyzed Sherds 

COARSE WARE CODE Illd Ila lib TOTAL 

170 buff, straw and lime pops 6 II 15 32 
1% 2% 3% 3% 

171 green buff, straw, lime pops 5 3 52 60 
1% 1% 10% 10% 

172 brown buff, straw, lime pops 7 6 18 31 
1% 1% 4% 4% 

173 orange brick, often dark core, straw 18 38 98 154 
4% 7% 19% 19% 

174 gray or gray-buff, straw 0 0 3 3 
1% 1% 

175 yellow green or green, straw, lime pops 0 I 13 14 
- 3% 3% 

176 orange with many white inclusions, straw 0 7 21 28 
1% 4% 4% 

177 greenish brown, or green, bloated, straw and lime 1 2 3 6 
pops, wasters — - 1% 1% 

179 green-buff grit, straw 0 I 40 41 
- 8% 8% 

180 brown buff, grit, straw 2 7 13 22 
- 1% 3% 3% 

181 orange brick, dark core, grit, straw and other 9 35 21 65 
2% 7% 4% 4% 

183 yellow-green or green, grit 0 0 1 1 

186 buff, grit, straw 0 6 5 II 
1% 1% 1% 

194 buff, basaltic inclusions 2 0 0 2 

196 brown buff, basaltic 0 4 4 8 
1% 1% 1% 

197 pink-brown buff, often dark core, basaltic 4 3 12 19 
1% 1% 2% 2% 

200 black or black-gray, burnished, basaltic I 5 3 9 200 black or black-gray, burnished, basaltic 
- 1% 1% 1% 

204 pink-brown buff, often dark core, sand, straw 0 0 3 3 
1% 1% 

TOTAL 55 129 325 509 
11% 25% 64% 100% 



Table BJ^.i.b Coarse Ware by Period, Prov 1 Only 

COARSE WARE CODE md na lib TOTAL 

170 buff, straw and lime pops 6 7 0 13 
1% 3% 5% 

171 green buff, straw, lime pops 5 3 7 15 
1% 1% 3% 6% 

172 brown buff, straw, lime pops 7 5 8 20 
1% 2% 3% 8% 

173 orange brick, often dark core, straw 15 31 26 72 
4% 13% 11% 30% 

174 gray or gray-buff, straw 0 0 2 2 
1% 1% 

175 yellow green or green, straw, lime pops 0 1 1 2 
— — 1% 

176 orange with many white inclusions, straw 0 7 11 18 
3% 5% 8% 

177 greenish brown, or green, bloated, straw and I I 2 4 
lime pops, wasters - — 1% 2% 

179 green-buff grit, straw 0 1 10 11 
- 4% 5% 

180 brown buff, grit, straw 2 7 3 12 
- 3% 1% 5% 

181 orange brick, dark core, grit, straw and other 7 21 11 39 
2% 9% 5% 16% 

186 buff, grit, straw 0 4 3 7 
2% 1% 3% 

194 buff, basaltic inclusions 2 0 0 2 
- - - 1% 

196 brown buff, basaltic 0 4 2 6 
2% 1% 3% 

197 pink-brown buff, often dark core, basaltic 3 2 5 10 197 pink-brown buff, often dark core, basaltic 
1% 1% 2% 4% 

200 black or black-gray, burnished, basaltic 0 5 0 5 
- 2% 2% 

204 pink-brown buff, often dark core, sand, straw 0 0 2 2 
1% 1% 

Total 48 99 93 240 
20% 41% 39% 100% 



Table BJ.a.ii^ Medium Ware by Period, all Analyzed Sherds 

MEDIUM WARE CODE ind Ila lib TOTAL 

130 0 1 4 5 
buff, straw - 2% 2% 

131 0 13 41 54 
green buff^ straw, lime pops S% 17% 23% 

132 2 0 5 7 
brown buf{^ straw, lime pops 1% 2% 3% 

133 0 2 3 5 
orange brick, dark core, straw 1% 1% 2% 

134 3 0 3 6 
gray or gray-buff, straw 2% 1% 3% 

135 0 2 26 28 
yellow green or green, straw, lime pops 1% 11% 12% 

136 0 3 14 17 
black or black gray, burnished, straw 1% .6% 7% 

137 0 0 2 2 
other, straw and lime pops 1% 1% 

138 2 1 4 7 
buff grit 1% - 2% 3% 

139 4 6 8 18 
green-buff, grit 2% 3% 3% 8% 

140 4 3 4 11 
brown buff, grit 2% 1% 2% 5% 

141 3 6 5 14 
orange brick, dark core, grit 1% 3% 2% 6% 

142 0 3 4 7 
gray or gray-buff, grit 1% 2% 3% 

143 0 4 5 9 
yellow green or green, grit 2% 2% 4% 

144 16 3 5 24 
black or gray-black, burnished, grit 7% 1% 2% 10% 

151 0 3 3 6 
green buff. grit, straw and red inclusions 1% 1% 3% 

156 0 0 8 8 
brown-buff, basaltic inclusions 3% 3% 

157 0 0 9 9 
pink-brown buff, dark core, basaltic inclusions 4% 4% 

Total 34 50 153 237 
14% 50% 65% 100% 



Table B3.a.iLb Medium Ware Frequencies by Leilan Period, Provenience 1 Only 

MEDIUM WARE CODE nid na lib TOTAL 

130 0 1 1 2 
buff, straw 1% 1% 2% 

131 0 13 7 20 
green buff, straw, lime pops 11% 6% 16% 

132 2 0 2 4 
brown buff, straw, lime pops 2% 2% 3% 

133 0 1 2 3 
orange brick, dark core, straw 1% 2% 2% 

134 2 0 2 4 
gray or gray-buff, straw 2% 2% 3% 

135 0 2 5 7 
yellow green or green, straw, lime pops 2% 4% 6% 

136 0 0 13 13 
black or black gray, burnished, straw 11% 11% 

138 2 0 1 3 
buff grit 2% 1% 2% 

139 3 6% I 10 
green-buff, grit 2% 5 1% 8% 

140 4 2 3 9 
brown buff, grit 3% 2% 2% 7% 

141 3 6 3 12 
orange brick, dark core, grit 2% 5% 2% 10% 

142 0 I 0 1 
gray or gray-buff, grit 1% 1% 

143 0 3 0 3 
yellow green or green, grit 2% 2% 

144 15 3 1 19 
black or gray-black, burnished, grit 12% 2% 1% 16% 

151 0 2 0 2 
green buff, grit, straw and red inclusions 2% 2% 

156 0 0 4 4 
brown-buff, basaltic inclusions 3% 3% 

157 0 0 6 6 
pink-brown buff, dark core, basaltic inclusions 5% 5% 

Total 31 40 51 122 
25% 33% 42% 100% 
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Table BJ^.iii.a Fine Ware Frequencies by Leilan Stratigraphic Period, All Proveniences 

FINE WARE CODE md na nb TOTAL 

97 0 7 37 44 
reddish buff, nvt, lots of white inclusions - 1% 1% 

98 0 44 113 157 
green buff. occ. brown fireclouds 1% 4% 5% 

101 34 9 34 77 
buff nvt 1% - 1% 3% 

102 145 177 439 761 
green-buflF nvt 5% 6% 14% 25% 

103 266 36 83 385 
brown buff nvt 9% 1% 3% 13% 

104 25 12 23 60 
gray or gray-buff nvt 1% - 1% 2% 

105 118 55 215 388 
yellow-green or green nvt 4% 2% 7% 13% 

106 31 16 8 55 
brown-orange, smudged nvt 1% 1% - 2% 

118 4 2 32 38 
orange, grit and lots of white - - 1% 1% 

119 0 43 296 339 
"dinky ware"; stoneware-like usually greenish 1% 10% 11% 

120 197 16 35 248 
green wasters 6% 1% 1% 8% 

121 169 2 26 197 
green and steel gray or rust wasters 6% - 1% 6% 

122 4 10 12 26 
Black or black-gray burnished - - - 1% 

123 5 0 2 7 
other wasters — — -

126 11 77 173 261 
red fragment buffware - 3% 6% 9% 

Total 1009 506 1528 3043 
33% 17% 50% 100% 
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Table BJui.iiLb Fine Ware Frequencies by Leilan Period, Prov 1 Only 

FINE WARE CODE md na lib TOTAL 

97 0 3 7 10 
reddish buff, nvt, lots of white inclusions - - 1% 

98 0 17 47 
green buff, occ. brown fire-clouds 1% 3% 

101 3 13 50 
buff nvt - 1% 3% 

102 428 
green-buff nvt 23% 

103 22 26 310 
brown buff nvt 1% 1% 17% 

104 25 10 13 48 
gray or gray-buff nvt 1% 1% 1% 3% 

105 i ^ 5» 220 
yellow-green or green nvt 3% 12% 

106 
; ^ 

9 5 44 
brown-orange, smudged nvt 2S6. - - 2% 

118 4 2 19 25 
orange, grit and lots of white - - 1% 1% 

119 0 23 45 68 
"dinky ware"; stoneware-like usually greenish 1% 2% 4% 

120 197 14 22 233 
green wasters n% 1% 1% 13% 

121 m I 8 177 
green and steel gray or rust wasters 9m - - 10% 

122 4 7 4 15 
Black or black-gray burnished - - - 1% 

123 5 0 0 5 
other wasters - — -

126 8 147 
red fragment buff ware - 4% 

? ,• A-" 
m 8% 

Total 996 362 469 1827 
55% 20% 26% 100% 

Note: Table cells 2 2% highlighted. 
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BJ.b Rim Sherd Frequencies 

Table B3.b.i Rim Shape Frequencies by Leilan Period, All Analyzed Sherds, All Proveniences 

Rim Form nid na nb TOTAL 

0 (not rim) 344 

9.08% 

146 

3.86% 

552 

14.58% 

1042 

27.52% 

1 10 

0.26% 

57 

1.51% 

106 

2.80% 

173 

4.57% 

2 4 

0.11% 

84 

222% 
445 

11.75% 

533 

14.07% 

i 3 

0.08% 

38 

1.00% 

21 

0.55% 

62 

1.64% 

4 21 

0.55% 

57 

1.51% 

121 

3.20% 

199 

5.25% 

5 2 

0.05% 

0 2 

0.05% 

4 

0.11% 

6 0 5 

0.13% 

108 

2.85% 

113 

2.98% 

7 0 0 1 

0.03% 

1 

0.03% 

8 2 

0.05% 

2 

0.05% 

1 

0.03% 

5 

0.13% 

9 0 1 

0.03% 

5 

0.13% 

6 

0.16% 

12 0 0 1 

0.03% 

I 

0.03% 

15 1 

0.03% 

0 10 

0.25% 

11 

0.29% 

16 0 0 1 

0.03% 

1 

0.03% 

18 1 

0.03% 

0 2 

0.05% 

J 

0.08% 

19 338 

8.93% 

75 

1.98% 

97 

2.56% 

510 

13.47% 

20 178 

4.70% 

87 

2.30% 

155 

4.09% 

420 

11.09% 

— Table Continued Next Page 
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Table B^.b.i Rim Shape Frequencies by Leilan Period, All Analyzed Sherds, All Proveniences 

Rim Form Illd Ua nb TOTAL 

21 146 
3.86% 

0 0 146 
3.86% 

22 0 0 6 
0.16% 

6 
0.16% 

23 5 
0.13% 

1 
0.03% 

0 6 
0.16% 

26 13 
0.34% 

26 
0.69% 

57 
1.51% 

96 
2.53% 

27 7 
0.18% 

32 
0.84% 

63 
1.66% 

102 
2.69% 

28 1 
0.03% 

13 
0.34% 

35 
0.92% 

49 
1.29% 

29 0 1 
0.03% 

1 
0.03% 

2 
0.05% 

30 3 
0.08% 

15 
0.40% 

39 
1.03% 

57 
1.51% 

31 0 1 
0.03% 

2 
0.05% 

3 
0.08% 

32 4 
0.11% 

4 
0.11% 

8 
0.21% 

16 
0.42% 

33 0 0 3 
0.08% 

'S J 
0.08% 

34 3 
0.08% 

2 
0.05% 

6 
0.16% 

11 
0.29% 

35 0 0 2 
0.05% 

2 
0.05% 

36 2 
0.05% 

0 4 
0.11% 

6 
0.16% 

37 1 
0.03% 

2 
0.05% 

4 
0.11% 

7 
0.18% 

38 1 
0.03% 

2 
0.05% 

8 
0.21% 

11 
0.29% 

— Table Continued Next Page 
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Table BJ.b.i Rim Shape Frequencies by Leilan Period, All Analyzed Sherds, All Proveniences 

Rim Form md na nb TOTAL 

39 2 

0.05% 

3 

0.08% 

5 

0.13% 

10 

0.26% 

41 4 

0.11% 

3 

0.08% 

1 

0.03% 

8 

0.21% 

42 1 

0.03% 

0 0 1 

0.03% 

43 1 

0.03% 

0 1 

0.03% 

2 

0.05% 

44 0 0 2 

0.05% 

2 

0.05% 

45 0 I 

0.03% 

4 

0.11% 

5 
0.13% 

46 0 1 

0.03% 

3 

0.08% 

4 

0.11% 

47 0 3 

0.08% 

5 

0.13% 

8 
0.21% 

48 0 0 4 

0.11% 

4 

0.11% 

49 0 0 3 

0.08% 

3 

0.08% 

50 0 1 

0.03% 

3 

0.08% 

4 

0.11% 

51 0 0 7 

0.18% 

7 

0.18% 

52 0 0 1 

0.03% 

1 

0.03% 

53 0 0 6 

0.16% 

6 

0.16% 

54 0 7 

0.18% 

8 

0.21% 

15 

0.40% 

55 0 0 1 

0.03% 

1 

0.03% 

— Table Continued Next Page 
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Table BJ.b.i Rim Shape Frequencies by Leilan Period, All Analyzed Sherds, All Proveniences 

Rim Form nid Ila nb TOTAL 

56 0 0 I 

0.03% 

1 

0.03% 

57 0 I 

0.03% 

3 

0.08% 

4 

0.11% 

58 0 0 2 

0.05% 

2 

0.05% 

59 0 0 1 

0.03% 

1 

0.03% 

60 0 I 

0.03% 

1 

0.03% 

2 

0.05% 

61 0 0 3 

0.08% 

3 

0.08% 

62 0 0 2 

0.05% 

2 

0.05% 

63 0 0 7 

0.18% 

7 

0.18% 

64 0 0 4 

0.11% 

4 

0.11% 

65 0 I 

0.03% 

7 

0.18% 

8 

0.21% 

66 0 1 

0.03% 

9 

0.24% 

10 

0.26% 

67 0 0 J 

0.08% 

J 

0.08% 

68 0 0 2 

0.05% 

2 

0.05% 

69 0 I 

0.03% 

2 

0.05% 

3 

0.08% 

70 0 0 7 

0.18% 

7 

0.18% 

71 0 2 

0.05% 

2 

0.05% 

4 

0.11% 

— Table Continued Next Page 
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Table BJ.b.i Rim Shape Frequencies by Leilan Period, All Analyzed Sherds, All Proveniences 

Rim Form ind Ila lib TOTAL 

72 0 0 2 

0.05% 
2 

0.05% 

73 0 0 1 

0.03% 
1 

0.03% 

74 0 5 

0.13% 

10 

0.26% 

15 

0.40% 

75 0 1 

0.03% 

9 

0.24% 
10 

0.26% 

76 0 1 

0.03% 

1 

0.03% 

2 

0.05% 

77 0 1 

0.03% 

2 

0.05% 
3 

0.08% 

78 0 0 1 

0.03% 

1 

0.03% 

80 0 0 2 

0.05% 
2 

0.05% 

Total 1098 

28.99% 

685 

18.09% 

2004 

52.92% 

3787 

100% 



Table BJ.bai Rim Shape Frequencies by Leilan 

Period, Analyzed Prov 1 Sherds 

Rim Form md Ila nb TOTAL 

0 (not rim) 334 105 144 583 

I 10 23 30 63 

2 4 78 100 182 

3 3 5 2 10 

4 17 44 28 89 

5 2 0 1 3 

6 0 4 19 23 

8 2 2 1 5 

9 0 0 1 1 

15 1 0 1 2 

18 I 0 1 2 

19 335 51 67 453 

20 175 78 81 334 

21 146 0 0 146 

22 0 0 3 3 

23 5 1 0 6 

26 13 25 22 60 

27 7 29 29 65 

28 0 9 6 15 

29 0 1 0 1 

30 2 7 14 23 

31 0 1 0 1 

32 4 4 1 9 

34 3 1 1 5 

35 0 0 1 1 

— Table Continued Next Page 



Table B.3.b.ii Rim Shape Frequencies by Leilan 

Period, Analyzed Prov 1 Sherds 

Rim Form ind Ila nb TOTAL 

36 2 0 3 5 

37 1 0 0 1 

38 1 2 1 4 

39 2 3 2 7 

41 4 3 0 7 

43 1 0 1 2 

45 0 1 0 1 

46 0 I 0 I 

47 0 3 2 5 

48 0 0 1 1 

49 0 0 3 3 

50 0 1 3 4 

51 0 0 3 3 

52 0 0 1 I 

53 0 0 5 5 

54 0 7 3 ID 

57 0 1 1 2 

60 0 1 0 1 

63 0 0 2 2 

64 0 0 1 1 

65 0 0 5 5 

66 0 I 3 4 

67 0 0 2 2 

68 0 0 1 1 

69 0 1 2 3 

— Table Continued Next Page 



Table B3.b.ii Rim Shape Frequencies by Leilan 

Period, Analyzed Prov 1 Sherds 

Rim Form nid Ila lib TOTAL 

70 0 0 5 5 

71 0 2 1 3 

72 0 0 2 2 

73 0 0 1 1 

74 0 5 0 5 

75 0 0 3 3 

76 0 0 1 1 

77 0 1 0 1 

78 0 0 1 1 

Total 1075 501 612 2188 
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Table BJ.b.iii Rim Shape Frequencies by Leilan 

Stratigraphic Period, Prov 1 Rim Sherds 

Rim Form nid na nb TOTAL 

1 10 23 30 63 

2 4 182 

3 3 5 2 10 

4 17 44 28 89 

5 2 0 1 3 

6 0 4 19 23 

8 2 2 1 5 

9 0 0 1 1 

15 1 0 1 2 

18 1 0 1 2 

19 335 51 67 453 

20 
•• 

175 78 81 334 

21 146 0 0 146 

22 0 0 3 3 

23 5 1 0 6 

26 13 25 22 60 

27 7 65 

28 0 15 

29 0 1 0 1 

30 2 23 

31 0 1 0 1 

32 1 9 

34 3 1 1 5 

35 0 0 1 1 

36 2 0 3 5 

— Table Continued Next Page 



Table B^.b.iii Rim Shape Frequencies by Leilan 

Stratigraphic Period, Prov 1 Rim Sherds 

Rim Form Illd Ua lib TOTAL 

37 1 0 0 1 

38 1 2 1 4 

39 2 3 2 7 

41 0 7 

43 1 0 1 2 

45 0 I 0 1 

46 0 1 0 1 

47 0 3 2 5 

48 0 0 I I 

49 0 0 3 3 

50 0 1 3 4 

51 0 0 3 3 

52 0 0 1 I 

53 0 0 £ 3- 5 

54 0 'A" a-' - - 3 10 

57 0 1 1 2 

60 0 1 0 1 

63 0 0 2 2 

64 0 0 1 1 

65 0 0 c 5 

66 0 1 3 4 

67 0 0 2 2 

68 0 0 1 1 

69 0 1 2 3 

70 0 0 5 

— Table Continued Next Page 



Table BJ.b.iii Rim Shape Frequencies by Leilan 

Stratigraphic Period, Prov 1 Rim Sherds 

Rim Form Illd Ila nb TOTAL 

71 0 2 1 3 

72 0 0 2 2 

73 0 0 1 1 

74 0 0 5 

75 0 0 3 J 

76 0 0 I I 

77 0 1 0 1 

78 0 0 1 1 

Total 741 396 468 1605 
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Table B_3.b.iv Rim Shape Frequency Percents by Leilan Stratigraphic 

Period, Prov 1 Rim Sherds 
note: cells > 1.0% highlighted) 

Rim 

Form 

md na lib N Row Percent of Table 

1 0.62% 1.43% 1.87% 63 

2 0.25% 4.86% 623% 182 

3 0.19% 0.31% 0.12% 10 0.62% 

4 1.06% 2.74% 1.74% 89 1 ' ' SSS% i •Sx ' w 

5 0.12% - 0.06% 3 0.19% 

6 - 0.25% 1.18% 23 

8 0.12% 0.12% 0.06% 5 0.31% 

9 - - 0.06% 1 0.06% 

15 0.06% -- 0.06% 2 0.12% 

18 0.06% - 0.06% 2 0.12% 

19 20.87% 3.18% 4.17% 453 ' 2$a2% . V ^ ^ 

20 10.90% 4.86% 5.05% 334 

21 9.10% - - 146 9.10% 

22 - - 0.19% J 0.19% 

23 0.31% 0.06% - 6 0.37% 

26 0.81% 1.56% 1.37% 60 

27 0.44% 1.81% 1.81% 65 

28 - 0.56% 0.37% 15 0.93% 

29 - 0.06% - 1 0.06% 

30 0.12% 0.44% 0.87% 23 f.43% 

31 - 0.06% - 1 0.06% 

32 0.25% 0.25% 0.06% 9 0.56% 

34 0.19% 0.06% 0.06% 5 0.31% 

35 - - 0.06% I 0.06% 

— Table Continued Next Page 
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Table BJ.b.iv Rim Shape Frequency Percents by Leilan Stratigrapbic 

Period, Prov 1 Rim Sherds 
(note: ceils > 1.0% highlighted) 

Rim 

Form 

nid na Ub N Row Percent of Table 

36 0.12% - 0.19% 5 0.31% 

37 0.06% - — I 0.06% 

38 0.06% 0.12% 0.06% 4 0.25% 

39 0.12% 0.19% 0.12% 7 0.44% 

41 0.25% 0.19% — 7 0.44% 

43 0.06% - 0.06% 2 0.12% 

45 - 0.06% — 1 0.06% 

46 - 0.06% — 1 0.06% 

47 - 0.19% 0.12% 5 0.31% 

48 - - 0.06% 1 0.06% 

49 - - 0.19% 3 0.19% 

50 - 0.06% 0.19% 4 0.25% 

51 - - 0.19% 3 0.19% 

52 - - 0.06% 1 0.06% 

53 - - 0.31% 5 0.31% 

54 - 0.44% 0.19% 10 0.62% 

57 - 0.06% 0.06% 2 0.12% 

60 - 0.06% ~ I 0.06% 

63 - - 0.12% 2 0.12% 

64 - ~ 0.06% 1 0.06% 

65 - - 0.31% 5 0.31% 

66 - 0.06% 0.19% 4 0.25% 

67 - ~ 0.12% 2 0.12% 

68 - - 0.06% 1 0.06% 

— Table Continued Next Page 



Table B^.b.iv Rim Shape Frequency Percents by Leilan Stratigraphic 

Period, Prov 1 Rim Sherds 
(note: cells > 1.0% highlighted) 

Rim 

Form 

ind Ila lib N Row Percent of Table 

69 — 0.06% 0.12% 3 0.19% 

70 - - 0.31% 5 0.31% 

71 - 0.12% 0.06% 3 0.19% 

72 - - 0.12% 2 0.12% 

73 - - 0.06% 1 0.06% 

74 - 0.31% — 5 0.31% 

75 - - 0.19% 3 0.19% 

76 - - 0.06% 1 0.06% 

77 - 0.06% — 1 0.06% 

78 -- - 0.06% 1 0.06% 

Total 46.17% 29.16% 1605 0.999% 
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Table BJ.b.v Rim Shape Column Percent 

Period, Prov 1 Rim S 

(note: celk > 1.0% high 

s by Leilan Stratigraphic 

herds 
ighted) 

Rim 

Form 

nid Ila nb N Row Percent of 

Total 

1 63 

2 0.54% 182 

3 0.40% 0.43% 10 0.62% 

4 89 

5 0.27% — 0.21% 3 0.19% 

6 - 1.01% 23 

8 0.27% 0.51% 0.21% 5 0.31% 

9 - — 0.21% 1 0.06% 

15 0.13% - 0.21% 2 0.12% 

18 0.13% - 0.21% 2 0.12% 

19 4521% ; • ./ -^v . yy. 453 

20 23.̂ % 334 20.81% 

21 19.70% — -- 146 , :  '9A(i% 

22 ~ 0.64% 3 0.19% 

23 0.67% 0.25% - 6 0.37% 

26 1.75% i'.:^r 60 ^ ' '  ' 1  • • '  ; : ,  

27 0.94% 65 4.0^ 

28 - 15 0.93% 

29 -- 0.25% - 1 0.06% 

30 0.27% 
jagfti-fgfeggggjasgg:; 

23 U5«̂  

31 -- 0.25% - 1 0.06% 

32 0.54% 0.21% 9 0.56% 

34 0.40% 0.25% 0.21% 5 0.31% 

35 - - 0.21% 1 0.06% 

— Table Continued Next Page 



Table B3.b.v Rim Shape Column Percents by Leilan Stratigrapbic 
Period, Prov 1 Rim Sherds 

(note: celk > 1.0% highlighted) 

Rim 
Form 

Illd na lib N Row Percent of 
Total 

36 0.27% — 0.64% 5 0.31% 

37 0.13% — — 1 0.06% 

38 0.13% 0.51% 0.21% 4 0.25% 

39 0.27% 0.76% 0.43% 7 0.44% 

41 0.54% 0.76% — 7 0.44% 

43 0.13% — 0.21% 2 0.12% 

45 — 025% - 1 0.06% 

46 — 0.25% - 1 0.06% 

47 - 0.76% 0.43% 5 0.31% 

48 - — 0.21% 1 0.06% 

49 - — 0.64% 3 0.19% 

50 -- 0.25% 0.64% 4 0.25% 

51 — — 0.64% 3 0.19% 

52 - — 0.21% 1 0.06% 

53 — — 5 0.31% 

54 - 0.64% 10 0.62% 

57 — 0.25% 0.21% 2 0.12% 

60 - 0.25% - 1 0.06% 

63 - — 0.43% 2 0.12% 

64 - — 0.21% 1 0.06% 

65 — — 5 0.31% 

66 - 0.25% 0.64% 4 0.25% 

67 - — 0.43% 2 0.12% 

68 - — 0.21% 1 0.06% 

— Table Continued Next Page 



Table BJ.b.v Rim Shape Column Percents by Leilan Stratigraphic 
Period, Prov 1 Rim Sherds 

(note; cells > 1.0% highlighted) 

Rim 
Form 

Illd Ila lib N Row Percent of 
Total 

69 — 0.25% 0.43% 3 0.19% 

70 — — 5 0.31% 

71 — 0.51% 0.21% 3 0.19% 

72 — - 0.43% 2 0.12% 

73 — — 0.21% 1 0.06% 

74 - - 5 0.31% 

75 — — 0.64% 3 0.19% 

76 — - 0.21% 1 0.06% 

77 — 0.25% - 1 0.06% 

78 - - 0.21% 1 0.06% 

Total 100.00% 100.00% 100.00% 1605 0.999% 



Table BJ.b.vi Mean Rim Diameters by Shape and Leilan Stratigraphic Period, Prov 1 Fine Ware Rim Sherds denotes that no Fine Ware Rims were of 
this Type) Highlighted cells contain C.V. s 0.20. 

Rim Form Hid lla lib Total, all periods Rim Form 

s.d. N C.V. s.d. N C.V. s.d. N C.V. s.d. N C.V. 

i 9.57 2.70 7 0.28 12.61 2.33 18 13,22 4.07 27 0,31 12.52 3,55 52 0,28 

2 na na na na 12,60 3,28 73 0,26 12.97 3.95 96 0.30 12.81 3,67 169 0,29 

3 6.00 8.49 2 1.41 10.40 7,27 5 0.70 15.00 4.24 2 0.28 10.44 6.91 9 0.66 

4 3.5 7.00 4 2.00 40.00 - - 1 1.00 na nu na na 20.00 20.00 3 1.00 

5 na na na na na nu na na 6.00 - - 1 1.00 6.00 - - 1 1.00 

6 na na na na 17.00 1,15 4 0,07 16.11 2.94 19 16.26 2.72 23 0.17 

8 16.00 -- 1 1.00 na na na na na na na na 16.00 - - 1 1,00 

9 • • • • • • • • • • • • • • • • 

15 10 - - 1 1,00 na nu na na 16 - - 1 1.00 13.00 4.24 2 0.33 

18 na na na na na na nu na 22.00 - - 1 1.00 22,00 - - 1 1.00 

19 7.22 5.13 333 0.71 12.00 3,18 49 0.27 10.29 4.06 66 0.39 8,19 5.09 448 0.62 

20 11.83 7.59 175 0.64 11.68 4,27 74 0.37 11.69 4.70 74 0.40 11,76 6.35 323 0.54 

21 3.42 4.92 146 1.44 nu na nu na nu na nu na 3.42 4.92 146 1.44 

22 na na nu na na nu nu na 20.00 2.83 2 0.N 20,00 2.83 2 0.14 

23 • • • • • • • • • • • • • • • • 

26 11.67 13.20 3 1.13 18,25 7,41 4 0.41 13.00 3,46 4 0.27 14.55 7.99 II 0.55 

27 12.17 3.31 6 0.27 14,24 4,26 29 0.30 11.12 2,24 25 m 12.73 3,72 60 0.29 

— Table Continued Next Page 
0\ 
00 



Table B.3.b.vi Mean Rim Diameters by Shape and Leilan Stratigraphic Period, Prov 1 Fine Ware Rim Sherds^ denotes that no Fine Ware Rims were of 
this Type) Highlighted cells contain C.V. & 0.20. 

Rim Form llld Ma lib Total, all periods Rim Form 

s.d. N C.V. s.d. N C.V. s.d. N C.V. s.d. N C.V. 

28 • • • • • • • • • • • • • • • • 

29 na na na na 12.00 - - 1 1.00 na na na na 12.00 - - 1 1.00 

30 7.00 - - 1 1.00 11.50 3.33 6 0.29 9.79 2.81 14 0.29 10.14 3.00 21 0.30 

31 • • • • • • • • • • • • • • • • 

32 8 5.94 4 0.74 16 - - 1 1.00 na na na na 9.60 6.27 5 0.65 

34 • • • • • • • • • • • • • • • • 

35 na na na na na na na na 14.00 - - 1 1.00 14,00 - - 1 1.00 

36 8 0.0 2 0.0 na na na na 7.00 - - 1 1.00 7.67 0.58 3 

37 12 - - 1 1.00 na na na na na na na na 12.00 - - 1 1.00 

38 • • • • • • • • • • •k • • • • • 

39 na na na na na nu na na 20 - - 1 1.00 20.00 - 1 1.00 

41 3.50 7.00 4 2.00 11.00 - - 1 1.00 na na na na 5.00 6.93 5 1.39 

43 • • • • • • • • • • • • • • • • 

45 na na na nu 8.00 - - 1 1.00 na nu na na 8.00 - - 1 1.00 

46 na na nu nu 7.00 - - 1 1.00 na nu nu nu 7.00 - 1 1.00 

47 na nu na na 13.33 1.15 3 P,09 14.00 2.83 2 m 13.60 1.67 5 o,n 

48 • • • • • • • • • • • if • • • • 

— Table Continued Next Page 
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Table BJ.b.vi Mean Rim Diameters by Shape and Leilan Stratigraphic Period, Prov 1 Fine Ware Rim Sherds ^ denotes that no Fine Ware Rims were of 
this Type) Highlighted cells contain C.V. & 0.20. 

Rim Form Illd Ila lib Total, all periods Rim Form 

s.d. N C.V. s.d. N C.V. s.d. N C.V. s.d. N C.V. 

49 • • • • • • • • * • • • • • • • 

50 • • • • • • • • • • • • • • • • 

51 • • • • • • • • • • • • • • • • 

52 na na na na na na na na 12.00 - - 1 1.00 12.00 - - 1.00 1 

53 na na na na na na na na 10 2.00 3 OtlO 10.00 2.00 3 

54 na na na nu 18.00 - - 1 1.00 15 - 1 1.00 16.50 2.12 2 

57 • • • • • • • • • • • • • • • • 

60 • • • • • • • • • • • • • • • • 

63 • • • • • • • • • • • • • • • • 

64 na na na nu nu na na na 12.00 - - 1 1.00 12.00 - - 1 1.00 

65 na na na na na nu nu na 12.00 2.83 2 0.24 12.00 2.83 2 0.24 

66 • • • • • • • • • • • • • • • • 

67 nu na na na nu na nu nu 30.00 - - 1 1.00 30.00 - - 1 1.00 

68 na na na na na nu nu nu 22.00 - - 1 1.00 22.00 - - 1 1.00 

69 • • • • • • • • • • • • • • • • 

70 na na na nu nu na nu nu 9.75 3.30 4 0.34 9.75 3.30 4 0.34 

71 na nu na na 12.00 - - 1 1.00 na na na na 12.00 - - 1 1.00 

— Table Continued Next Paf^e 
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Table B.3.b.vi Mean Rim Diamelers by Shape and Leilan Stratigraphic Period, Prov t Fine Ware Rim Sherds f denotes that no Fine Ware Rims were of 
this Type) Highlighted cells contain C.V. ̂  0.20. 

Rim Form Hid Ila lib Total, all periods Rim Form 

s.d. N C.V. s.d. N C.V. s.d. N C.V. s.d. N C.V. 

72 • • • • • • • • • • • • • • • • 

73 • • • • • • • • • • • • • • • • 

74 • • • • • • • • • • • • • • • • 

75 • • • • • • • • • • • • • • • • 

76 • • • • • • • • • • • • • • • • 

77 na na na na 16.00 1 1.00 na na na na 16.00 - 1 1.00 

78 na na na na na na na na 16.00 - 1 1.00 16 1 1.00 

o^ 
\o 
o 



Table B.3.b.vii Mean Rim Diameters by Shape and Leilan Stratigraphic Period, Prov 1 Medium Ware Rim Sherds fr denotes 
that no Medium Ware Rims were of this Type) Highlighted cells contain C.V.& 0.20. 

Rim Form Illd Ila lib Total, all periods Rim Form 

s.d. N c.v. s.d. N C.V. s.d. N C.V. s.d. N C.V. 

1 25.00 - 1 1.00 21.67 9.29 3 0.43 20.00 " 1 1.00 22.00 6.82 5 0.31 

2 19.00 20.78 3 1.09 • • • • • • • • 19.00 20.78 3 1.09 

3 • • • • • • •k • • • • • • • • • 

4 • • • • 34.20 9.73 5 0.28 29.00 6.32 5 0.22 31.60 8.21 10 0.26 

5 • • • • • • •k • • • • • • • • • 

6 • • • • • • it • • • • • • • • • 

8 • • • • • • • • • • • • • • • • 

9 • • • • • • • • • • • • • • • • 

15 • • • • • • • • • • • • • • • • 

18 • • • • • • • • • • • • • • • • 

19 39.00 0.0 2 20.00 -- 1 1.00 • • • • 32.67 10.97 3 0.34 

20 • • • • 20.00 - 1 1.00 • • • • 20.00 -- 1 1.00 

21 • • • •k • • • • • • • • • • • • 

22 • • • • • • • • 30.00 1 1.00 30.00 - - 1 1.00 

23 24.00 -- 1 1.00 • • • • • • • • 24.00 -- 1 1.00 

26 15.40 9.69 10 0.63 15.33 3.01 6 21.71 7.25 7 0.33 17.30 7.98 23 0.46 

27 18.00 -- 1 1.00 • • • • 17.00 1.41 2 17.33 1.15 3 

— Table Continued Next Page 
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Table B.3.b.vii Mean Rim Diameters by Shape and Leilan Stratigraphic Period, Prov 1 Medium Ware Rim Sherds^ denotes 
that no Medium Ware Rims were of this Type) Highlighted cells contain C.V.£ 0.20. 

Rim Form llld lla lib Total, all periods Rim Form 

s.d. N C.V. s.d. N C.V. s.d. N C.V. s.d. N CV. 

28 • • • • • • • • • • • • • • • • 

29 • • • • • • • • • • • • • • • • 

30 26 -- 1 1.00 10.00 1 1.00 • • • • 18.00 11.31 2 0.63 

31 • • • • • • • • • • • • • • • • 

32 • • • • 14.00 0.0 2 6.00 " 1 1.00 11.33 4.62 3 0.41 

34 • • • • 18.00 - 1 1.00 20.00 -- 1 1.00 19.00 1.41 2 

35 • • • • • • • • • • • • • • • • 

36 • • • • • • • • • • • • • • • • 

37 • • • • • • • • • • • • • • • • 

38 • • • • 13.00 - 1 1.00 • • • • 13.00 -- 1 1.00 

39 24.00 8.49 2 0.35 • • • • • • • • 24.00 8.49 2 0.35 

4! • • • • • • • • • • • • • • • • 

43 • • • • • • • • • • • • • • • • 

45 • • • • • • • • • • • • • • • • 

46 • • • • • • • • • • • • • • • • 

47 • • • • • • • • • • • • • • • • 

48 • • • • • • • • • • • • • • • • 

— Table Continued Next Page 
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Table B.3.b.vii Mean Rim Diameters by Shape and Leilan Stratigraphic Period, Prov 1 Medium Ware Rim Sherds^ denotes 
that no Medium Ware Rims were of this Type) Highlighted cells contain C.V.^ 0.20. 

Rim Form Hid Ha Hb Total, all periods Rim Form 

s.d. N CV. s.d. N C.V. s.d. N C.V. s.d. N C.V. 

49 • • • • • • • • • • • • • • • • 

50 • • • • 18.00 " 1 1.00 • • • • 18.00 -- 1 1.00 

51 • • • • • • • • • • • • • • • • 

52 • • • • • • • • • • • • • • • • 

53 • • • • • • • • 19.00 1.41 2 19.00 1.41 2 

54 • • • • 18.00 6.00 3 0.33 18.00 - 1 1.00 18.00 4.90 4 0.27 

57 • • • • • • • • • • • • • • • • 

60 • • • • • • • • • • • • • • • • 

63 • • • • • • • • 18.00 - 1 1.00 18.00 - - 1 1.00 

64 • • • • • • • • • • • • • • • • 

65 • • • • • • • • 17.33 7.57 3 0.44 17.33 7.57 3 0.44 

66 • • • • 13.00 " 1 1.00 14.00 - I 1.00 13.50 0.71 2 

67 • • • • • • • • • • • • • • • • 

68 • • • • • • • • • • • • • • • • 

69 • • • • • • • • 14.00 0.0 2 14.00 0,0 2 

70 • • • • • • • • 7.00 - 1 1.00 7.00 - - \ 1.00 

71 • • • • 13.00 - 1 1.00 18.00 1 1.00 15.50 3.54 2 0.23 

— Table Continued Next Page 
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Table B.3.b.vii Mean Rim Diameters by Shape and Leilan Stratigraphic Period, Prov 1 Medium Ware Rim Sherds denotes 
that no Medium Ware Rims were of this Type) Highlighted cells contain C.V.& 0.20. 

Rim Form llld Ila lib Total, all periods Rim Form 

s.d. N C.V. s.d. N C.V. s.d. N C.V. s.d. N C.V. 

72 • • • • • • • • 24.00 5.66 2 0.24 24.00 5.66 2 0.24 

73 • • • • • • • • 30.00 " 1 1.00 30.00 -- 1 1.00 

74 • • • • 11.00 1.41 5 0.13 • • • • 11.00 1.41 5 • 
75 • • • • • • • • 13.00 1.41 2 0.11 13.00 1.41 2 

76 • • • • • • • • 26.00 -- 1 1.00 26.00 -- 1 1.00 

77 • • • * • • • • • • • • • • • • 

78 • • • • • • • • • • • • • • • • 

- Table Continued Next Page 
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Table BJ.b.vlii Mean Rim Diameters by Shape and Leilan Stratigraphic Period, Prov 1 CoarseWare Rim Sherds denotes that 
no Coarse Ware Rims were of this Type) 

Rim Form Illd Ila lib Total, all periods Rim Form 

s.d. N C.V. A" s.d. N C.V. s.d. N C.V. s.d. N C.V. 

1 25.00 35.36 2 1.41 25 7.07 2 0.28 • • • • 20 21.21 5 1.06 

2 30.00 -- 1 1.00 14 -- 1 1.00 • • • • 22 11.31 2 0.51 

3 • • • • • • • • • • • • • • • • 

4 33.87 19.79 15 0.58 35.62 9.94 37 0.28 38.45 9.38 22 0.24 36.11 12.33 74 0.34 

5 35.00 49.50 2 1.41 • • • • • • • • 35 49.50 2 1.41 

6 • • • • • • • • • • • • • • • • 

8 • • • • 40 9.90 2 0.25 49 - - 1 1.00 32.25 22.65 4 0.70 

9 • • • • • • • • 22 - 1 1.00 22 - 1 1.00 

15 • • • • • • • • • • • • • • • • 

18 23.00 -- 1 1.00 • • • • • • • • 23.00 - - 1 1.00 

19 • • • • • • • • • • • • • • • • 

20 • • • • • • • • 22 2.83 2 22 2.83 2 

21 • • • • • • • • • • • • • • • • 

22 • • • • • • • • • • • • • • • • 

23 16.25 11.56 4 0.71 13 - 1 1,00 • • • • 15.60 10.11 5 0.65 

26 • • • • 24.50 10.77 14 0.44 21.70 4.64 10 0.21 23.33 8.72 24 0.37 

— Table Conlinueci Next Page 
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Table B.3.b.viii Mean Rim Diameters by Shape and Leilan Stratigraphic Period, Prov 1 CoarseWare Rim Sherds^ denotes that 
no Coarse Ware Rims were of this Type) 

Rim Form llld lla lib Total, all periods Rim Form 

s.d. N CV. s.d. N C.V. s.d. N C.V. s.d. N C.V. 

27 • • • • • • • • • • • • • • • • 

28 • • • • 30.12 8.24 8 0.27 33.5 5.09 6 31.57 7.04 14 0.22 

29 • • • • • • • • • • • • • • • • 

30 • • • • • • • • • • • • • •k • • 

31 • • • • 51 - 1 1.00 • • • • 51 -- 1 1.00 

32 • • • • 9 - 1 1.00 • • • • 9 -- 1 1.00 

34 11.67 10.41 3 0.89 • • • • • • • • 11.67 10.41 3 0.89 

35 • • • • • • • • • • • • • • • • 

36 • • • • • • • • 15 1.41 2 15 1.41 2 H 
37 • • • • • • • • • • • • • • • • 

38 • • • • • • • • • • • • • • 3 • 

39 • • • • 18.33 6.66 3 0.36 28 - 1 1.00 20.75 7.27 4 0.35 

41 • • • • 10.50 2.12 2 0,20 • • • • 10.50 2.12 2 

43 79.00 - 1 1.00 • • • • • • • • 39.50 55.86 2 1.41 

45 • • • • • • • • • • • •k • • • • 

46 • • • • • • • • • • • • • • • • 

47 • • • • • • • • • • • • • • • • 

— Table Continued Next Page 
as 
vo 
ON 



Table B.i.b.viii Mean Rim Diameters by Shape and Leilan Stratigraphic Period, Prov 1 CoarseWare Rim Sherds^ denotes that 
no Coarse Ware Rims were of this Type) 

Rim Form Illd lla lib Total, all periods Rim Form 

s.d. N CV. s.d. N C.V. s.d. N C.V. s.d. N C.V. 

48 • • • • • • • • 40 .. 1 1.00 40 - - 1 1.00 

49 • • • • • • • • 29 7.55 3 0.26 29 7.55 3 0.26 

50 • • • • • • • • 39.67 3.06 3 39.67 3.06 3 V 
51 • • • • • • • • 24 21 3 0.88 24 21 3 0.88 

52 • • • • • • • • • • • • • • • • 

53 • • • • • • • • • • • • • • • • 

54 • • • • 31.67 24.42 3 0.77 24 - 1 1.00 29.75 20.30 4 0.68 

57 • • • • 30 I 1.00 13 -- 1 1.00 21.50 12.02 2 0.56 

60 • • • • 51 " 1 1.00 • • • • 51 -- 1 1.00 

63 • • • • • • • • 9 1 1.00 9 - - 1 t.OO 

64 • • • • • • • • • • • • • • • • 

65 • • • • • • • • • • • • • • • • 

66 • • • • • • • • 17.50 3.54 2 17.50 3.54 2 

67 • • • • • • • • 28 " I J.00 28 - 1 1.00 

68 • • • • • • • • • • • • • • • • 

69 • • • • 12 " 1 1.00 • • • • 12 " 1 1.00 

70 • • • • • • • • • • • • • • • • 

- Table Continued Next Page 
o^ 
vo 



Table B.i.b.viii Mean Rim Diameters by Shape and Leilan Stratigraphic Period, Prov I CoarseWare Rim Sherds denotes that 
no Coarse Ware Rims were of this Type) 

Rim Form Hid lla lib Total, all periods Rim Form 

s.d. N C.V. s.d. N CV. s.d. N C.V. s.d. N C.V. 

71 • • • • • • • • -k • • • • • • • 

72 • • • • • • • • • • • • • • • • 

73 • • • • • • • • • • • • • • • • 

74 • • • • • • • • • • • • • • • • 

75 • • • • • • • • 12 - 1 1.00 12 - 1 1.00 

76 • • • • • • • • • • • • • • • • 

77 • • • • • • • • • • • • • • • • 

78 • • • • • • • • • • • • • • • • 

ON 
vO 
OO 
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B3.C Base Sherd Frequencies 

Table BJ.c.i Base Form Frequencies by Leilan Period, All 
Analyzed Sherds 

Base Form nid na nb TOTAL 

0 (not base) 845 
22.31% 

565 
14.92% 

1505 
39.74 

2915 
76.97% 

1 
ring base 

0 0 0 0 

2 
flat base 

22 
0.58% 

31 
0.82% 

216 
5.70% 

269 
7.10% 

3 
pointed base 

191 
5.04% 

12 
0.32% 

21 
0.55% 

224 
5.91% 

4 
round base 

2 
0.05% 

27 
0.71% 

156 
4.12% 

185 
4.89% 

5 
pedestal, short and solid 

18 
0.48% 

13 
0.34% 

33 
0.87% 

64 
1.69% 

6 
ribbed pedestal 

0 0 1 
0.03% 

1 
0.03% 

7 
mini-flat 

20 
0.53% 

34 
0.90% 

58 
1.53% 

112 
2.96% 

8 
"casserole" 

0 0 0 0 

9 
indeterminate form 

0 1 
0.03% 

1 
0.03% 

2 
0.05% 

10 
flat-based pedestal 

0 0 6 
0.16% 

6 
0.16% 

11 
tall hollow pedestal 

0 2 
0.05% 

7 
0.18% 

9 
0.24% 

Total 1098 
28.99% 

685 
18.09% 

2004 
52.92% 

3787 
100% 
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Table BJ.c.ii Base Form Frequencies by Leiian Period, Cross-

tabulation of Base Sherds Only (all Proveniences) 

Base Form Illd Ila lib TOTAL 

2 
flat base 

22 
2.52% 

31 
3.56% 

269 
30.85% 

3 
pointed base M 12 

1.38% 
21 

2.41% 
224 

25.69% 

4 
round base 

2 
0.23% 

27 
3.10% H 185 

21.22% 

5 
pedestal, short and solid 

18 
2.06% 

13 
1.49% 

33 
3.78% 

64 
7.34% 

6 
ribbed pedestal 

0 0 1 
0.11% 

1 
0.11% 

7 
mini-flat 

20 
2.29% 

34 
3.90% 

112 
12.84% 

9 
indeterminate form 

0 I 
0.11% 

1 
0.11% 

2 
0.23% 

10 
flat-based pedestal 

0 0 6 
0.69% 

6 
0.69% 

11 
tall hollow pedestal 

0 2 
0.23% 

7 
0.80% 

9 
1.03% 

Total 253 
29.01% 

120 
13.76% 

499 
57.22% 

872 
100% 

Note: Table cells highlighted have particularly high frequencies; these may indicate (as 
they are from all provenience variables) accumulation of materials made in earlier 
periods. The large quantity listed in lib for base type 2 may indicate that quantities of 
workshop refuse was being dumped in the street as paving. 



Table B3.c.iii Base Form Frequencies by Leilan Period, Prov 1 
Sberds Only 

Base Form nid na nb II TOTAL 

0 (not base) 828 
37.84% 

411 
18.78% 

497 
22.71% 

1736 
79.34% 

2 
flat base 

20 
0.91% 

22 
1.01% 

45 
2.06% 

87 
3.98% 

3 
pointed base 

190 
8.68% 

7 
0.32% 

14 
0.64% 

211 
9.64% 

4 
round base 

2 
0.09% 

21 
0.96% 

25 
1.14% 

48 
2.19% 

5 
pedestal, short and solid 

17 
0.78% 

10 
0.46% 

11 
0.50% 

38 
1.74% 

7 
mini-flat 

18 
0.82% 

28 
1.28% 

18 
0.82% 

64 
2.93% 

9 
indeterminate form 

0 1 
0.05% 

0 1 
0.05% 

11 
tall hollow pedestal 

0 1 
0.05% 

2 
0.09% 

3 
0.14% 

Total 1075 
49.13% 

501 
22.90% 

612 
27.97% 

2188 
100% 
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Table B_}.c.iv Base Form Frequencies by Leilan Stratigraphic 
Period, Prov 1 Base Sherds Only 

Base Form Old na Ob TOTAL 

2 
flat base 

20 
4.42% 

22 
4.87% 

87 
19.25% 

3 
pointed base in 7 

1.55% 
14 

3.10% 
211 

46.68% 

4 
round base 

2 
0.44% H 48 

10.62% 

5 
pedestal, short and solid 

17 
3.76% 

10 
2.21% 

11 
2.43% 

38 
8.41% 

7 
mini-flat 

18 
3.98% H 18 

3.98% 
64 

14.16% 

9 
indeterminate form 

0 I 
0.22% 

0 1 
0.22% 

II 
tall hollow pedestal 

0 1 
0.22% 

2 
0.44% 

3 
0.66% 

Total 247 
54.65% 

90 
19.91% 

115 
25.44% 

452 
100% 

Note: Highlighted table cells probably indicate base forms that are 
characteristic/indicative of specific periods. 



Table B.3.c.v Average Base Diameters by Leilan Stratigraphic Period, Prov 1 Base Sherds Only 

Base Form 
llld lla lib All Periods Averaged 

Base Form 
n Dia s.d. C.V. N Dia s.d. C.V. N n Dia s.d. C.V. N n Dia s.d. C.V. N 

type 2 
flat 

fine ware 5.0 1.62 0.32 14 5.00 1.41 0.28 5 6,09 2,11 0.35 21 5.59 1.92 0.34 40 

type 2 
flat 

medium ware -- -- -- 0 9.20 8.44 0.92 5 12.33 6.66 0.54 3 10.38 7.48 0.72 8 
type 2 

flat 

coarse ware 24.83 22 0.89 6 22.92 9.04 0.39 12 24.14 13.44 0.56 21 23.87 13.53 0.57 39 

3 
pointed base 

0 0 -- 190 0 0 -- 7 0 0 -- 14 0 0 -- 211 

type 4 
round 

fine ware 0 0 -- I 0 0 -- 20 0 0 -- 24 0 0 -- 45 

type 4 
round 

medium ware 0 0 -- 1 0 0 - 1 0 0 -- I 0 0 -- 3 
type 4 
round 

coarse ware -- -- -- 0 -- - -- 0 -- -- -- 0 -- -- -- 0 

5 
short solid pedestal 

3.88 2.37 0.40 17 4.40 2.55 0.58 10 5.80 1.55 0.27 11 5.46 2.27 0.42 38 

7 
mini'flat 

2.50 0.62 0.25 18 1.96 0.79 0.40 28 2,00 0.84 0.42 18 2.13 0.79 0,37 64 

9 
indeterminate fonm 

- " -- 0 0 0 1.00 1 -- -- -- 0 -- -- - 1 

n 
tall hollow pedestal 

-- -- - 0 16 - 1.0 1 8,50 3.54 0.42 2 II 5 0.45 3 

Culumn Total 247 Column Total 90 Column Total 115 TABI.H TOTAI, 452 

o 
U) 



BJ.d and B3.e Surface Treatment Frequencies 
704 

Table B_3.d.i Decorative Motif 
Frequency by Leiian Periods, All 

Proveniences 

Motif 
Code 

ind Ila lib Total 

1 28 I 0 29 

2 9 0 1 10 

4 7 0 0 7 

5 3 0 0 3 

6 53 I 10 64 

8 2 0 0 2 

9 1 0 0 I 

10 I 0 0 I 

II 3 0 0 3 

13 0 1 I 2 

14 2 1 0 3 

17 I 0 0 I 

18 0 0 I I 

19 29 3 2 34 

20 6 0 0 6 

21 14 6 5 25 

continued above, right 

Table BJ.d.i Decorative Motif Frequency by 
Leiian Periods, All Proveniences 

Motif 
Code 

Illd Ila lib Total 

22 3 0 0 3 

23 1 0 1 2 

24 1 0 0 1 

25 2 5 1 8 

26 3 1 0 4 

27 I 0 0 1 

28 1 1 2 4 

29 1 0 0 I 

30 33 35 42 no 

50 I 0 2 3 

51 0 I 0 I 

60 0 0 3 3 

61 0 0 2 2 

62 0 1 4 5 

69 0 5 I 6 

70 0 2 5 7 

Total 206 64 83 353 



Table B3.d.ii Percents of Total Counts of Decorative Motifs, All 
Proveniences (Decorated Sherds Only) by Leilan Periods 

Motif Illd Ila lib Total Percent N 
Sherds 

1 0.28 0.0 8.29 29 

2 0.0 0.28 2.83 10 

4 1.98 0.0 0.0 1.98 7 

5 0.85 0.0 0.0 0.83 3 

6 13.0! 0.28 2.83 18.13 64 

8 0.57 0.0 0.0 0.57 2 

9 0.28 0.0 0.0 0.28 1 

10 0.28 0.0 0.0 0.28 1 

11 0.85 0.0 0.0 0.85 3 

13 0.0 0.28 0.28 0.57 2 

14 0.57 0.28 0.0 0.85 3 

17 0.28 0.0 0.0 0.28 I 

18 0.0 0.0 0.28 0.28 I 

19 0.85 0.57 9.63 34 

20 1.70 0.0 0.0 1.70 6 

21 197 1.70 1.42 7.08 25 

22 0.85 0.0 0.0 0.85 3 

23 0.28 0.0 0.28 0.57 2 

24 0.28 0.0 0.0 0.28 1 

25 0.57 1.42 0.28 2.27 8 

26 0.85 0.28 0.0 1.13 4 

27 0.28 0.0 0.0 0.28 1 

28 0.28 0.28 0.57 1.13 4 

29 0.28 0.0 0.0 0.28 1 

30 935 : 31.16 110 

50 0.28 0.0 0.57 0.85 3 

51 0.0 0.28 0.0 0.28 1 

60 0.0 0.0 0.85 0.85 3 



Table BJ.d.il Percents of Total Counts of Decorative Motifs, All 
Proveniences (Decorated Sherds Only) by Leilan Periods 

Motif Illd Ila lib Total Percent N 
Sherds 

61 0.0 0.0 0.57 0.57 2 

62 0.0 0.28 1.13 1.42 5 

69 0.0 1.42 0.28 1.70 6 

70 0.0 0.57 1.42 1.98 7 

Total 58.34 18.12 23.51 100.03 353 

Note: Highlighted table cells represent cell percent > 2%. 
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Table B3.e.i Appiiqu£ and Miscellaneous Features 
Frequencies by Leilan Periods, All Proveniences 

Appliqu^ IVIotif lUd Ila lib Total 

31 0 1 0 1 

32 1 0 1 2 

33 14 

34 1 1 2 4 

36 mmm 7 

37 0 0 1 1 

38 0 0 5 

40 2 0 4 6 

42 0 1 0 1 

46 1 1 0 2 

47 2 1 2 5 

48 1 1 11 

49 0 1 1 2 

52 0 0 I 1 

55 0 0 1 1 

58 0 1 1 2 

63 0 I 2 3 

64 0 0 1 1 

65 0 0 1 1 

66 0 0 I I 

67 0 0 1 1 

68 0 0 1 I 

Total 15 15 43 73 

Note: Highlighted table cells indicate seemingly high frequency applique features; 
however, these results must be examined within their contexts (all proveniences). Types 
33 and 36 are probably primarily early features, and the lib frequencies occur in street 
paving. Type 48 is also over-represented in lib contexts because of the paving. 
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Table B3.e.ii Appliqu^ and Miscellaneous Features 
Frequencies by Leilan Periods, Prov 1 Only 

Appliqu6 Motif md Ila lib Total 

31 0 1 0 I 

32 1 0 0 I 

33 7 

34 I 1 1 3 

36 5 

37 0 0 0 0 

38 0 0 2 2 

40 2 0 3 5 

42 0 1 0 I 

46 I 1 0 2 

47 3 

48 1 0 2 3 

49 0 1 1 2 

52 0 0 1 1 

55 0 0 I I 

58 0 0 0 0 

63 0 1 0 1 

64 0 0 0 0 

65 0 0 I 1 

66 0 0 I 1 

67 0 0 0 0 

68 0 0 0 0 

Total 14 12 14 40 

Note; Highlighted table cells indicate features which are probably characteristic of Leilan 
periods Illd and Ila rather than lib. 
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BJ.f and B3.g VESSEL FORM FREQUENCIES 

Table BJ.f.a Form Frequencies by Stratigraphic Period, Derived from 
Whole Vessel Dlostrations (DeZ Vessels), All Proveniences (High 

Frequency Table Cells Highlighted) 

Vessel Type Code md Ha Hb Unk Total 

Flat Based Cup/pot, fine ware I 0 2 3 0 5 

Round Based Cup, fine ware 2 0 3 H 4165 22 

Mini-flat Cup, fine ware 3 0 0 2 0 2 

Mini-flat Cup, 
Carinated, fine ware 

4 1 H 4 0 13 

Pedestaled Cup/beaker, fine ware 5 0 0 0 5 

Pedestaled Mini-cup 
(Eggcup), fine ware 

6 0 0 2 1 3 

Open, Flat Bowl, 
Simple Rim, fine ware 

7 0 0 y4'" • -V J!- F 0 7 

Flat Based Straight-sided Beaker 
("Sila Bowl"), fine ware 

8 0 1 

J- -Jts 

2 8 

Carinated, Flat-based, Flaring-
rim Bowl, 
fine ware 

9 0 0 1 1 2 

Pointed-based Cup/beaker, 
fine ware 

10 3 1 0 17 

Round Based Bowl 
(> 10 Cm Diameter), fine ware 

II 0 1 I 0 2 

Delicate Bowl, Often with 
Beaded Rim (12-20cm Dia), fine 

ware 

12 1 0 0 1 2 

Round Based, Slightly Carinated, 
Flaring Rim Bowl, fine ware 

13 0 0 1 2 8 

Hollow-pedestaled Pot, fine ware 14 0 0 1 0 I 

Small, Necked Jar (Height < 15 
Cm); 

Often Seen in Burials, fine ware 

30 0 1 3 2 6 

Periodization unknown; may be from mixed strata, may be from illustration lacking provenience information 
(lot number), or may have been from lot later voided in field. 



Table BJ.f.a Form Frequencies by Stratigraphic Period, Derived from 
Whole Vessel Illustrations (DeZ Vessels), All Proveniences (High 

Frequency Table Cells Highlighted) 

Vessel Type Code Hid Ha Hb Unk Total 

Small, Globular Spouted Jar, fine 
ware 

31 0 0 4 I 5 

Round-based, Squat Globular 
Jar, 

No Spout, fine ware 

32 0 0 1 I 2 

Mini-spouted Jar/pot, fine ware 33 0 I 0 0 1 

Lugged Pot, fine or medium ware 36 0 I 0 0 1 

Pot, No Lugs, fine or medium 
ware 

37 0 2 0 0 2 

Mini-jar/pot (Height ^ 10 Cm), 
fine or medium ware 

50 0 1 5 20 

Mini-vase/bottle, fine ware 52 0 1 0 0 1 

Coarse, Open Bowl/pot 60 0 I 0 0 1 

Other Open Coarse Ware Vessel 64 0 0 1 0 1 

Coarse Ware Jar 
(Closed, Rim Diameter > 10cm) 

72 0 1 0 0 1 

Medium Ware Black 
Burnished Pot/jar 

80 0 1 0 0 1 

Medium Ware, Medium Height, 
Pot with Everted Rim 

81 0 2 0 0 2 

TOTAL 15 35 71 20 141 

710 
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Table B3.f.b Form Frequencies by Stratigraphic Period, Derived from Whole Vessel 
Dlnstrations (DeZ), Prov 1 Only 

Vessel Type 1 Code lUd Ha lib Total 

Flat Based Cup/pot, fine ware 
1 
1 I 0 0 2 2 

Round Based Cup, flne ware 
1 
1 2 0 2 2 4 

Mini-flat Cup, Carinated, fine ware 
1 

1 ^ I 4 1 6 

Open, Flat Bowl, Simple Rim, fine ware 
1 
1 7 0 0 1 I 

Flat Based Straight-sided Beaker ("Sila Bowl"), fine ware 
1 

1 ^ 
0 1 2 3 

Pointed-based Cup/beaker, fine ware 
1 

1 
I 0 14 

Round Based Bowl (> 10 Cm Diameter), fine ware 
1 

1 
0 1 0 1 

Delicate Bowl, Often with Beaded Rim (12-20cm Dia), fine 
ware 

1 '2 

1 

1 0 0 1 

Small, Necked Jar (Height < IS Cm); Often Seen in Burials, 
fine ware 

1 30 

1 

0 0 2 2 

Small, Globular Spouted Jar, fine ware 
1 

1 
0 0 1 1 

Round-based, Squat Globular Jar, No Spout, fine ware 
1 

1 
0 0 1 1 

Mini-spouted Jar/pot, fine ware 
1 

1 
0 1 0 1 

Lugged Pot, fine or medium ware 
1 

1 
0 1 0 1 

Pot, No Lugs, fine or medium ware 
I 

0 I 0 1 

Mini-jar/pot (Height ^ 10 Cm), fine or medium ware 
1 
I 50 0 0 4 4 

Coarse, Open Bowl/pot 
1 
1 60 0 I 0 1 

Coarse Ware Jar (Closed, Rim Diameter > 10cm) 
1 
1 72 0 1 0 1 

Medium Ware Black Burnished Pot/jar 
1 
1 80 0 1 0 1 

Medium Ware, Medium Height, Pot with Everted Rim 
1 
1 

0 1 0 I 

TOTAL 15 16 16 47 
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Table Form Volumetric Capacities (cc). Derived from Whole Vessel Illustrations 
(DeZ Vessels), All Proveniences 

Periods llld and Ila Only 

Vessel Type 

1 

i Code 

1 

Illd Ila 
Vessel Type 

1 

i Code 

1 N sd CV. N sd C.V. 

Flat Based Cup/pot, 
fine ware 

1 I 

1 

na na na na 66.90 2 25.75 0.38 

Round Based Cup, 
fine ware 

1 ^ 

1 

na na na na 236.83 3 73.97 0.31 

Mini-flat Cup, 
fine ware 

1 3 

1 

na na na na na na na na 

Mini-flat Cup, 
Carinated, fine ware 

1 ^ 

1 

147.00 I na LOO 95.23 7 36.99 0.39 

Pedestaled Cup/beaker, 
fine ware 

1 5 

1 

na na na na 365.45 5 49.54 0.14 

Pedestaled Mini-cup 
(Eggcup), fine ware 

1 ^ 

1 

na na na na na na na na 

Open, Flat Bowl, 
Simple Rim, fine ware 

1 *7 

1 

na na na na na na na na 

Flat Based Straight-sided 
Beaker ("Sila Bowl"), fine ware 

1 ^ 

1 

na na na na 853.17 1 na 1.00 

Carinated, Flat-based, 
Flaring-rim Bowl, fine ware 

1 9 

1 

na na na na na na na na 

Pointed-based Cup/beaker, 
fine ware 

1 

1 

361.41 12 141.42 0.39 323.77 3 19.88 0.06 

Round Based Bowl 
(> 10 Cm Diameter), fine ware 

1 
1 

na na na na 185.80 1 na 1.00 

Delicate Bowl, 
Often with Beaded Rim 
(I2-20cm Dia), fine ware 

1 12 

1 
1 

851.71 I na 1.00 na na na na 

Round Based, Slightly 
Carinated, Flaring Rim Bowl, 

fine ware 

1 13 

1 

1 

na na na na na na na na 

Hollow-pedestaled Pot, 
fine ware 

1 

1 

na na na na na na na na 

Small, Necked Jar (Height < IS Cm); 
Often Seen in Burials, fine ware 

1 ^0 

1 

na na na na 244.55 I na 1.00 

Small, "Globby" 
Spouted Jar, fine ware 

1 31 

1 

na na na na na na na na 
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Table BJ.f.c.i Form Volumetric Capacities (cc). Derived from Whole Vessel Illustrations 
(DeZ Vessels), All Proveniences 

Periods llld and lla Only 

Vessel Type 

1 

1 Code 
1 

nid Ila 
Vessel Type 

1 

1 Code 
1 N sd C.V. N sd CV. 

Round-based, Squat 
Globby Jar, No Spout, flne ware 

1 32 

1 

na na na na na na na na 

Mini-spouted Jar/pot, 
fine ware 

1 33 

1 

na na na na 181.57 I na 1.00 

Lugged Pot, 
fine or medium ware 

1 36 

1 

na na na na 983.54 I na 1.00 

Pot, No Lugs, 
fine or medium ware 

1 37 

1 

na na na na 611.53 2 450.51 0.74 

Mini-jar/pot (Height s 10 Cm), 
fine or medium ware 

1 50 

1 

na na na na 140.04 I na 1.00 

Mini-vase/bottle, 
fine ware 

I 52 

1 

na na na na 139.20 I na 1.00 

Coarse, 
Open Bowl/pot 

1 60 

1 

na na na na 5590.01 I na 1.00 

Other Open 
Coarse Ware Vessel 

1 64 

1 

na na na na na na na na 

Coarse Ware Jar 
(Closed, Rim Diameter > iOcm) 

1 

1 

na na na na 6768.20 1 na 1.00 

Medium Ware Black 
Burnished Pot/jar 

1 80 

1 

na na na na 4743.18 I na 1.00 

Medium Ware, 
Medium Height, Pot 

with Everted Rim 

' 81 
1 

1 

na na na na 5846.34 2 315.95 0.05 
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Table Form Volumetric Capacities (cc), from Whole Vessel ninstrations 
(DeZ Vessels), All Proveniences Period Ub and Averaged Total Capacities Only 

Vessel Type u 
lib Averaged Total 

Vessel Type 
o 
u M N sd CV. N sd C.V. 

Flat Based Cup/pot, 
fine ware 

1 94.16 3 20.20 0J21 83.25 5 24.34 0.29 

Round Based Cup, 
fine ware 

2 168J2 15 48.52 0.29 185.19 22 59.37 0.32 

Mini-fiat Cup, 
fine ware 

3 483.78 1 na 1.00 483.78 1 na 1.00 

Mini-fiat Cup, 
Carinated, fine ware 

4 98.65 4 27.41 028 100.68 12 34.15 0.34 

Pedestaled Cup/beaker, 
fine ware 

5 na na na na 365.45 5 49.54 0.14 

Pedestaled Mini-cup 
(Eggcup), fine ware 

6 56.04 2 15.87 0.28 51.64 3 13.56 0.26 

Open, Flat Bowl, 
Simple Rim, fine ware 

7 603.60 7 190.24 0.32 603.60 7 190.24 0.32 

Flat Based Straight-sided 
Beaker ("Slla Bowl"), fine ware 

8 742.64 5 435.07 0.59 687.64 7 406.97 0.59 

Carinated, Flat-based, 
Flaring-rim Bowl, fine ware 

9 328.64 1 na I.GO 353.52 2 35.19 0.10 

Pointed-based Cup/beaker, 
fine ware 

10 394.39 1 na 1.00 356.42 16 122.67 0.34 

Round Based Bowl 
(> 10 Cm Diameter), fine ware 

11 842.71 I na 1.00 514.26 2 464.51 0.90 

Delicate Bowl, 
Often with Beaded Rim 
(12-20cm Dia), fine ware 

12 na na na na 1025.89 2 246.32 0.24 

Round Based, Slightly 
Carinated, Flaring Rim Bowl, 

fine ware 

13 668.79 6 410.15 0.61 698.50 8 495.42 0.71 

Hollow-pedestaled Pot, 
fine ware 

14 870.00 1 na l.OO 870.00 1 na 1.00 

Small, Necked Jar (Height < 15 Cm); 
Often Seen in Burials, fine ware 

30 501.27 2 551.59 1.10 390.27 5 297.59 0.76 

Small, Globular 
Spouted Jar, fine ware 

31 258.51 4 134.11 0.52 258.87 5 116.15 0.45 
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Table BJ.f.c.u Form Volumetric Capacities (cc), from Whole Vessel Illustrations 
(DeZ Vessels), All Proveniences Period lib and Averaged Total Capacities Only 

Vessel Type 1 u 
lib Averaged Total 

Vessel Type 
1 o N sd C.V. N sd C.V. 

Round-based, Squat 
Globular Jar, No Spout, fine ware 

1 32 244.73 I na 1.00 312.71 2 96.14 0.31 

Mini-spouted Jar/pot, 
fine ware 

1 33 na na na na 181.57 1 na 1.00 

Lugged Pot, 
fine or medium ware 

1 36 na na na na 983.54 1 na 1.00 

Pot, No Lugs, 
fine or medium ware 

1 37 na na na na 611.53 2 450.51 0.74 

Mini-jar/pot (Height ^ 10 Cm), 
fine or medium ware 

1 50 166.40 14 81.02 0.49 161.26 19 81.14 0.50 

Mini-vase/bottle, 
fine ware 

1 52 na na na na 139.20 I na 1.00 

Coarse, 
Open Bowl/pot 

1 60 na na na na 5590.01 1 na 1.00 

Other Open 
Coarse Ware Vessel 

1 64 291.16 1 na 1.00 291.16 1 na 1.00 

Coarse Ware Jar 
(Closed, Rim Diameter > 10cm) 

1 na na na na 6768.20 1 na 1.00 

Medium Ware Black 
Burnished Pot/jar 

1 80 na na na na 4743.18 1 na 1.00 

Medium Ware, 
Medium Height, Pot 

with Everted Rim 

' 81 na na na na 5846.34 2 315.95 0.05 



Table B.3.f.d Rim Diameter Averages (cm), Derived from Whole Vessel Illustrations (DeZ Vessels), All Proveniences 

1 

Vessel Type ' 

1 

Hid lla lib Averaged Total 
1 

Vessel Type ' 

1 
N sd C.V N sd C.V N sd C.V N sd C. 

V. 
1 

Flat Based Cup/pot, Tme ware i 1 na na na na 5.50 2 0.71 0.13 6.33 3 0.58 0.09 6 5 0.71 0.12 
1 

Round Based Cup, fine ware • 2 na na na na 8.67 3 1 15 0.13 7.47 15 0.64 0.09 i.n 22 0.92 0.12 
1 

Mini-flat Cup, fine ware i 3 na na na na na na na na 11.00 1 na 1.0 II 1 na 1.00 
1 

Mini-flat Cup, Carinated, Tine • 4 8.00 I na 1.0 6.14 7 0.69 0.11 7.00 4 0.82 0.12 6.58 12 0.90 0.14 
1 

Pedestaled Cup/beaker, fine • 5 na na na na 9.20 5 0.45 0.05 na na na na 9,20 5 0.45 0.05 
1 

Pedestaled Mini-cup (Eggcup), | 6 
fine ware • 

na na na na na na na na 5.00 2 1.41 0.28 4.67 3 1.15 0. 25 

1 
Open, Flat Bowl, Simple Rim, | 7 

fine ware • 
na na na na na na na na 14.86 7 1.77 0.12 14.86 7 1.77 0.12 

Flat Based Straight-sided Beaker | 8 
("Sila Bowl"), fine ware • 

na na na na 18.00 1 na 1.0 14.00 5 3.08 0.22 14 7 3.42 0.24 

Carinated, Flat-based, Flaring- | 9 
rim Bowl, fine ware • 

na na na na na na na na 13.00 1 na 1.0 13 2 0.00 0.00 

Pointed-based Cup/beaker, fine i 10 10.25 12 1.06 0 10 10 3 0.0 0.0 10.00 1 na 1.0 10.19 16 0.91 0.09 

Round Based Bowl (> 10 Cm | 11 
Diameter), fine ware • 

na na na na 11 1 na 1.0 16 00 1 na 1.0 13.50 2 3.54 0.26 

Delicate Bowl, Often with Beaded | 12 
Rim (12-20cm Dia), fine ware i 

17.0 1 na 10 na na na na na na na na 16 2 1.41 0.09 

Round Based, Slightly Carinated, | 13 
Flaring Rim Bowl, fine ware • 

na na na na na na na na 1483 6 3.92 0.26 14.75 8 4.43 0.30 

1 
Hollow-pedestaled Pot, fine i 14 na na na na na na na na 11 00 1 na 1.0 II 1 0.00 1.0 



Table BJ.f.d Rim Diameter Averages (cm), Derived from Whole Vessel Illustrations (DeZ Vessels), All Proveniences 

1 

Vessel Type ' 

1 

Hid lla Hb Averaged Total 
1 

Vessel Type ' 

1 
A" N sd C.V N sd C.V N sd C.V N sd C. 

V. 

Small, Necked Jar (Height < 15 
Cm): Often Seen in Burials, fine 

ware 

30 na na na na 7,00 1 na 1.0 6.50 2 3.54 0.54 6.20 5 1.92 0.31 

Small, Globular Spouted Jar, fine 
ware 

31 na na na na na na na na 4.50 4 3.70 0.82 5.00 5 3.39 0.68 

Round-based, Squat Globular 
Jar, No Spout, fine ware 

32 na na na na na na na na 4.00 1 na 10 6.00 2 2.83 0.47 

Mini-spouted Jar/pot, fine ware 33 na na na na 7 1 na 1.0 na na na na 7.00 1 na 1.0 

Lugged Pot, fine or medium 36 na na na na 12 1 na 1.0 na na na na 12.00 1 na 1.0 

Pot, No Lugs, fine or medium 37 na na na na 9.50 2 3.54 0.37 na na na na 9.50 2 3.54 0,37 

Mini-jar/pot (Height & 10 Cm), 
fine or medium ware 

50 na na na na 7 1 na 1.0 5.36 14 1.65 0.31 5.47 19 1.54 0.28 

Mini-vase/bottle, fine ware 52 na na na na 4 1 na 1.0 na na na na 4.00 1 na 1.0 

Coarse, Open Bowl/pot 60 na na na na 34 1 na 1.0 na na na na 34.00 1 na 1.0 

Other Open Coarse Ware 64 na na na na na na na na 9.00 1 na 1.0 9,00 1 na 1.0 

Coarse Ware Jar (Closed, Rim 
Diameter > lOcm) 

72 na na na na U I na l.O na na na na 13.00 1 na 1.0 

Medium Ware Black Burnished 
Pot/jar 

80 na na na na 22 1 na 10 na na na na 22.00 1 na 1.0 

Medium Ware, Medium Height, 
Pot with Everted Rim 

81 na na na na 22 2 1 41 0.06 na na na na 22.00 2 1.41 0.06 



Table B.3.f.e Base Diameter Averages (cm), Derived from Whole Vessel Illustrations (DeZ Vessels), All Proveniences 

1 

Vessel Type 

1 

Illd Ila lib Averaged Total 1 

Vessel Type 

1 
N sd C. 

V. 
A* N sd C. 

V. 
N sd C. 

V. 
N sd C. 

V. 

Flat Based Cup/pot, fine ware • 1 na na na na 4.00 2 0.0 0.0 4.00 3 1.0 0.25 4.00 5 0.71 0.18 
1 

Round Based Cup, fine ware • 2 na na na na na 3 na na na IS na na na 22 na na 
1 

Mini-flat Cup, fine ware i 3 na na na na na na na na 3.00 1 na 1.0 3.00 1 na 1.0 
1 

Mini-flat Cup, Carinated, fine • 4 2.0 1 na 1.0 1.57 7 0.53 0.34 1.75 4 0.50 0.29 1.67 12 0.49 0.30 
1 

Pedestaled Cup/beaker, flne • 5 na na na na 5.40 5 0.55 0.10 na na na na 5.40 5 0.55 0.10 

Pedestaled Mini-cup (Eggcup), | 
fine ware i 

6 na na na na na na na na 4.00 2 0.0 0.0 4.00 3 0.0 0.0 

Open, Flat Bowl, Simple Rim, | 
fine ware i 

7 na na na na na na na na 6.29 7 0.95 0.15 6.29 7 0.95 0.15 

Flat Based Straight-sided | 
Beaker ("Sila Bowl"), fine ware i 

8 na na na na 7.00 1 na 1.0 7.20 5 1.79 0.25 6.86 7 1.68 0.24 

Carinated, Flat-based, Flaring- 1 
rim Bowl, fine ware • 

9 na na na na na na na na 3.00 1 na 1.0 1.50 2 2.12 1.41 

1 
Pointed-based Cup/beaker, fine • 10 na 12 na na na 3 na na na 1 na na na 16 na na 

Round Based Bowl (> 10 Cm | 
Diameter), fine ware • 

I! na na na na na 1 na na na 1 na na na 2 na na 

Delicate Bowl, Often with I 
Beaded Rim (12-20cm Dia), | 

fine ware • 

12 4.00 1 na 1.0 na na na na na na na na 4.50 2 0.71 0.16 

Round Based, Slightly 1 
Carinated, Flaring Rim Bowl, | 

fine ware i 

13 na na na na na na na na na 6 na na na 8 na na 

00 



Table BJ.f.e Base Diameter Averages (cm). Derived from Whole Vessel Illustrations (DeZ Vessels), All Proveniences 

1 

Vessel Type 

1 

Illd Ila lib Averaged Total 1 

Vessel Type 

1 
N sd C. 

V. 
N sd C. 

V. 
N sd C. 

V. 
N sd C. 

V. 
1 

Hollow-pedestaled Pot, Tine • 14 na na na na na na na na 10.00 I na l.O 10 1 na 1.0 
1 

Small, Necked Jar (Height < 15 | 
Cm); OHen in Burials, fineware i 

30 na na na na na 1 na na na 2 na na na 5 na na 

Small, "Globby" Spouted Jar, | 
fine ware • 

31 na na na na na na na na na 4 na na 0.60 5 1.34 2.24 

Round-based, Squat Globby | 
Jar, No Spout, fine ware i 

32 na na na na na na na na na 1 na na na 2 na na 

Mini-spouted Jar/pot, fine ware • 33 na na na na na I na na na na na na na 1 na na 

1 
Lugged Pot, fine or medium i 36 na na na na na \ na na na na na na na I na na 

1 
Pot, No Lugs, fine or medium i 37 na na na na na 2 na na na na na na na 2 na na 

Mini-jar/pot (Height & 10 Cm), | 
fine or medium ware i 

50 na na na na na \ na na 1.07 14 1.86 1.74 1.32 19 1.89 1.43 

1 
Mini-vase/bottle, fine ware i 52 na na na na na 1 na na na na na na na 1 na na 

1 
Coarse, Open Bowl/pot i 60 na na na na 15.0 1 na 1.0 na na na na 15 1 na 1.0 

i 
Other Open Coarse Ware i 64 na na na na na na na na 7.0 1 na 1.0 7 1 na 1.0 

Coarse Ware Jar (Closed, Rim | 
Diameter > 10cm) i 

72 na na na na na 1 na na na na na na na I na na 

Medium Ware Black Burnished | 
Potyjar 1 

80 na na na na 11 1 na 1.0 na na na na 11 1 na 1.0 

Medium Ware, Medium 1 
Height, Pot with Everted Rim | 

81 na na na na 10 2 566 0.57 na na na na 10 2 5 66 0.57 

so 



Table B3.g.i: Form Frequencies by Period, Derived 
from Coded Sherd Data, Prov 1 Only 

Vessel Form nid na nb TOTAL 

fine, pointed goblet 0 1 22 

fine, mini-flat cup 2 0 I 3 

fine, fiat-bottomed cup 0 1 1 2 

fine, pedestaled goblet 0 1 0 1 

fine, round-base cup 0 0 I 1 

medium pot 1 1 0 2 

coarse pot 2 0 0 2 

Total 26 3 4 33 

Table B3.g.ii: Form Frequencies by Period, Derived from Coded 
Sherd Data, All Proveniences 

Vessel Form md na nb TOTAL 

fine, pointed goblet 0 I 22 

fine, mini-flat cup 2 0 2 4 

fine, fiat-bottomed cup 0 1 1 2 

fine, pedestaled goblet 0 1 0 1 

fine, round-base cup 0 0 3 

fine, fiaring rim, round-base bowl 0 0 2 

medium, flat-based bowl 0 0 I I 

medium pot 1 1 0 2 

coarse, mini-pot 0 1 1 2 

coarse pot 2 0 0 2 

Total 26 4 II 41 



B.4. Cross-tabulations of Ceramic Ware-Combinations by Leilan Period 
B.4.a Rim Form Types 

Table Period llld Rim Shape Type I'requcncies, I'rov 1 Only 

Ware 1 2 3 4 5 8 15 18 19 20 21 23 26 27 30 32 34 36 37 38 39 41 43 Total 

101 0 0 0 0 0 0 1 0 9 5 1 0 1 0 0 0 0 1 0 0 0 0 0 18 

102 2 0 0 0 0 0 0 0 52 37 6 0 0 3 0 1 0 0 0 0 0 0 0 101 

103 0 0 0 I 0 0 0 0 n? 4 0 0 3 0 1 0 1 0 0 0 0 0 179 

104 2 0 1 0 0 0 0 0 9 8 0 0 0 0 1 0 0 0 0 0 0 0 0 21 

ICS 0 0 0 0 0 0 0 0 30 ti 5 0 1 0 0 1 0 0 0 0 0 0 0 58 

106 2 0 1 0 0 0 0 0 11 4 5 0 1 0 0 0 0 0 0 0 0 0 0 24 

118 0 0 0 0 0 1 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

120 1 0 0 0 0 0 0 0 6) 12 S7 0 0 0 0 0 0 0 I 0 0 1 0 163 

121 0 0 0 1 0 0 0 0 40 n 0 0 0 0 1 0 0 0 0 0 3 0 114 

122 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

126 0 0 0 0 0 0 0 0 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 5 

132 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2 

134 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2 

138 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

139 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 3 

140 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 4 

141 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

144 0 0 0 0 0 0 0 0 0 0 0 0 3 1 1 0 0 0 0 0 0 0 0 5 



I'nble B.4.a.i Period Illd Rim Shape I'ype rrequencies, Prov 1 Only 

Ware 1 2 3 4 5 8 15 18 19 20 21 23 26 27 30 32 34 36 37 38 39 41 43 Total 

170 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 3 

171 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 4 

172 0 1 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

173 0 0 0 0 I 0 0 0 0 « 0 0 0 0 0 1 0 0 I 0 0 I 13 

177 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

180 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

181 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 

189 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2 

197 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 

Total 10 4 3 17 2 2 1 1 335 175 146 5 13 7 2 4 3 2 1 1 2 4 1 741 



Table B.4.a.ii.a Period lla Rim Shape Type l-requcncies, Prov 1 Fine and Medium Wares 

Ware 1 2 3 4 6 19 20 26 27 29 30 32 34 38 41 45 46 47 50 54 66 71 74 77 Tot 

97 0 1 0 0 0 0 1 (1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

98 0 1 0 0 0 7 4 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 14 

101 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

102 2 n wiwss; 2 0 2 19 n 2 Ml 1 4 0 0 0 0 0 0 2 0 0 0 0 0 1 113 

103 1 3 1 1 0 1 10 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18 

104 0 0 0 0 0 0 2 0 5 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 8 

105 4 H 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28 

106 0 1 1 0 0 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 

118 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

119 2 5 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 12 

120 3 2 1 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 9 

122 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

126 • * 0 0 2 14 10 0 3 0 1 1 0 0 1 1 0 I 0 0 0 0 0 0 65 

130 0 0 0 1 0 0 0 0 0 0 0 u 0 0 0 0 0 0 0 0 0 0 0 0 1 

131 2 0 0 1 0 0 0 3 0 0 1 2 1 0 0 0 0 0 1 1 0 0 0 0 12 

133 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

135 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 2 

139 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 0 6 

140 0 0 0 0 0 0 0 0 0 0 0 0 (1 1 0 0 0 0 0 0 0 0 0 0 1 



Table D.4.a.ii.a I'eriod 11a Rim Shape Type Frequencies, Prov 1 Fine and Medium Wares 

Ware 1 2 3 4 6 19 20 26 27 29 30 32 34 38 41 45 46 47 50 54 66 71 74 77 Tot 

141 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

142 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

143 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

144 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 2 

Total 21 77 5 6 4 51 78 10 29 1 7 3 1 1 1 1 1 3 1 4 1 2 5 1 314 

E 
All Wares 

23 78 5 44 4 51 78 25 29 1 7 4 1 3 2 1 1 3 1 7 1 2 5 1 377 E 
All Wares 

N=396 
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Table B.4.a.ii.b Period Ila Rim Shape Type Frequencies, Prov 1 Coarse Wares 

Ware 1 2 4 8 23 26 28 31 32 38 39 41 54 57 60 69 Tot 

170 0 0 B 0 0 1 0 0 0 0 0 0 0 0 0 1 6 

171 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 3 

172 0 0 2 2 0 0 1 0 0 0 0 0 0 0 0 0 5 

173 0 1 H 0 0 1 B 0 0 0 1 0 2 0 0 0 20 

175 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 

176 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

177 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 

180 0 0 H 0 0 0 0 0 0 0 0 0 0 0 0 0 6 

181 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

184 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 1 

189 1 0 0 0 0 0 0 I 0 0 0 1 0 0 15 

192 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

193 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 2 

196 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 4 

197 0 0 1 0 I 0 0 0 0 0 0 0 0 0 0 0 2 

200 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 

202 0 0 0 0 0 0 0 0 1 0 2 1 0 0 0 0 4 

205 0 0 6 0 0 0 1 0 0 0 0 0 0 0 0 0 7 

208 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 

Total 2 1 38 2 1 15 9 1 1 1 3 2 3 1 1 1 82 

z 23 78 44 2 1 25 9 1 4 2 3 3 7 1 1 1 205 
All Wares 

N=396 

Note: Highlighted table cells contain frequencies of 4 and higher. 



Table B.4.a.iii.a Period lib Rim Shape Type i'requencies, Prov 1 Fine Wares 

Wares I 2 3 5 6 IS 18 19 20 22 26 27 30 35 36 39 47 52 53 54 64 65 67 68 70 78 Tol 

97 1 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 5 

98 3 • 0 0 5 0 0 2 2 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 21 

101 2 3 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 

102 2 0 7 1 0 % n 1 1 B 10 1 0 0 1 0 3 0 0 0 0 0 1 0 136 

103 1 3 0 0 1 0 1 4 2 0 1 1 1 0 0 0 0 0 0 0 0 I 0 0 0 0 16 

104 0 0 0 0 0 0 0 4 4 0 1 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 12 

lOS 4 0 0 3 0 0 4 8 0 0 1 1 0 0 0 1 0 0 0 1 0 0 0 2 0 41 

106 0 0 0 1 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 

118 0 2 0 0 1 0 0 3 4 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 13 

119 5 B 0 0 1 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 26 

120 1 0 0 0 0 0 0 5 9 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 

121 1 3 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 

122 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

126 1 0 0 1 0 0 7 0 0 H 2 0 0 1 0 1 0 0 0 0 0 0 0 1 55 

Total 28 100 2 1 19 1 1 66 79 2 4 26 14 1 1 1 2 1 3 1 1 2 1 1 4 1 363 

I 
All Wares 

30 100 2 1 19 1 1 67 81 3 22 29 14 1 3 2 2 1 5 3 1 5 2 1 5 1 402 I 
All Wares 

30 100 2 1 19 1 1 67 81 3 22 29 14 1 3 2 2 1 5 3 1 5 2 1 5 1 

N=468 

-J 
to 
ON 



Tabic B.4.a.iii.b Period lib Rim Shape Type Frequencies, Prov 1 Medium Wares 

Wares 1 4 22 26 27 32 34 53 54 63 65 66 69 70 71 72 73 75 76 Total 

130 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

131 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 5 

132 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 2 

133 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

134 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2 

135 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 1 0 1 5 

136 0 0 0 2 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 5 

139 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 1 

140 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 

141 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

156 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

157 0 0 0 2 0 0 1 0 1 1 0 0 0 0 1 0 0 0 0 6 

Total 1 5 1 7 2 1 1 2 1 1 3 1 2 1 1 2 1 2 1 36 

EAII 
Wares 

30 28 3 22 29 1 1 5 3 2 5 3 2 5 1 2 1 3 1 147 EAII 
Wares 

N = 468 

Note: No significant associations between wares and rim forms appear evident in lib medium wares. 

to 



Table D.4.a.iii.c Period lib Rim Shape Type Trequeneies, Prov 1 Coarse Wares 

Wares 1 4 8 9 19 20 26 27 28 36 38 39 43 48 49 50 51 54 57 63 66 67 75 Tot 

171 0 2 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 5 

172 1 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 5 

173 0 4 1 0 0 0 2 0 iii 0 0 0 1 0 2 I 1 0 0 u 0 0 0 16 

174 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 

177 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

179 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 0 2 0 0 7 

180 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 0 0 0 0 0 0 0 3 

181 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

186 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

189 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

193 0 0 0 0 1 0 1 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 4 

196 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

197 0 3 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 

202 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

203 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2 

204 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

205 0 S 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7 

208 0 1 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

Total 1 23 1 1 1 2 II 1 6 2 1 1 1 1 3 3 3 1 1 1 2 1 1 69 

I 
All 

30 28 1 1 67 81 22 29 6 3 1 2 I 1 3 3 3 3 I 2 3 2 3 296 

Wares N= 468 to 
00 



B.4.b Base Types 

Table B.4.b.i: Period llld Base Types, Prov 1 Only 

Ware 2 
flat 

3 
pointed 

4 
round 

5 
pedestal 

7 
mini-flat 

Total 

101 2 3 0 6 1 12 

102 2 1 1 2 32 

103 6 0 2 5 71 

105 1 0 0 1 45 

120 0 0 3 2 38 

121 I 0 4 7 35 

122 1 0 0 0 0 1 

123 1 3 0 0 0 4 

126 0 1 0 0 0 1 

144 0 0 1 0 0 1 

172 1 0 0 1 0 2 

173 4 0 0 0 0 4 

189 1 0 0 0 0 1 

Total 22 193 6 22 25 247 

to VO 
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Table B.4.b.ii: Period Da Base Types, Prov 1 Only 

Ware 2 
flat 

3 
pointed 

4 
round 

5 
pedestal 

7 
mini-flat 

9 11 Total 

97 0 0 1 0 0 0 0 1 

98 1 0 1 0 2 0 0 4 

101 0 1 1 0 0 0 0 2 

102 0 3 2 4 0 0 14 

103 0 0 1 1 2 0 0 4 

104 0 0 0 0 1 0 0 1 

105 1 1 0 0 0 19 

106 0 0 0 0 0 I 0 I 

118 0 0 0 1 0 0 0 1 

119 3 0 1 3 4 0 0 11 

120 0 0 0 2 3 0 0 5 

121 0 0 0 1 0 0 0 1 

126 0 1 2 0 0 0 1 4 

131 1 0 0 0 3 0 0 4 

140 1 0 0 0 0 0 0 1 

141 1 0 0 0 0 0 0 1 

144 2 0 1 0 0 0 0 J 

170 1 0 0 0 0 0 0 1 

173 1 0 0 0 0 0 9 

189 1 0 0 0 0 0 0 1 

193 2 0 0 0 0 0 0 2 

Total 22 7 21 10 28 1 I 90 

Note: Table cells highlighted contain frequencies greater than 4. 



Table B.4.b.iii: Period Ob Base Types, Prov 1 Only 

Ware 2 3 4 5 7 11 Total 
flat pointed round pedestal mini-flat 

97 2 0 0 0 0 0 2 

98 1 1 0 0 1 7 

101 0 0 1 I 2 0 4 

102 3 1 I 3 0 13 

103 1 2 3 1 0 0 7 

104 1 0 0 0 0 0 1 

105 2 3 1 0 15 

118 0 0 1 1 2 1 5 

119 0 3 3 0 16 

120 I I 1 0 0 8 

121 1 1 0 0 1 0 3 

122 I 0 0 0 0 0 1 

126 0 0 3 1 2 0 6 

131 1 1 0 1 0 0 3 

136 0 0 1 0 0 0 1 

138 1 0 0 0 0 0 1 

140 I 0 0 0 0 0 1 

171 2 0 0 0 0 0 2 

172 3 0 0 0 0 0 3 

173 
' 

1 0 0 0 0 9 

175 1 0 0 0 0 0 1 

179 1 0 0 0 0 0 1 

181 1 0 0 0 0 0 I 

189 2 0 0 0 0 0 2 

203 1 0 0 0 0 0 1 

205 1 0 0 0 0 0 1 

Total 45 14 25 11 18 2 115 

Note: Table cells highlighted contain frequencies greater than 4. 



B.4.C Decoration Type Frequencies 

Table B.4.c.i Period Illd Decoration Type Frequencies, Prov 1 Only (cells containing > S highlighted) 

Ware 1 2 4 5 6 8 9 10 11 14 19 20 21 22 23 24 25 26 27 28 29 30 50 Total 

101 0 1 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 4 

102 0 1 3 0 m 0 1 0 1 0 2 2 2 1 0 0 1 1 0 0 0 0 0 32 

103 H 0 1 0 xm-. 0 0 1 2 0 2 2 1 0 1 1 1 0 1 1 1 0 0 33 

104 0 0 2 2 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2 0 9 

103 H 0 0 1 2 1 0 0 0 0 0 2 0 0 0 0 1 0 0 0 0 0 24 

106 4 0 0 0 3 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 H 0 14 

118 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

120 3 0 0 0 1 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 13 

121 H 3 0 0 H 1 0 0 0 0 0 6 2 0 0 0 0 0 0 0 0 0 41 

122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 

123 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

126 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

141 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

144 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H 0 15 

189 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

193 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

194 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 2 

197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

Total 28 9 7 3 53 2 1 1 3 2 29 6 14 3 1 1 2 2 1 1 1 29 1 200 -J OJ 
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Table B.4.c.ii Period Ila Decoration Type Frequencies, Prov I Only (cells > 2 highlighted) 

Ware 1 6 13 14 19 21 25 26 30 51 62 Total 

102 0 1 0 0 2 2 1 I 0 0 I 8 

103 0 0 0 0 1 0 0 0 1 1 0 3 

104 0 0 0 0 0 0 0 0 0 0 5 

106 0 0 0 0 0 0 0 0 0 0 4 

122 0 0 0 0 0 0 0 0 6 0 0 6 

126 1 0 0 0 0 0 2 0 0 0 0 3 

141 0 0 1 I 0 0 0 0 1 0 0 3 

142 0 0 0 0 0 0 0 0 1 0 0 1 

143 0 0 0 0 0 0 0 0 2 0 0 2 

144 0 0 0 0 0 0 0 0 |ii|B 0 0 3 

184 0 0 0 0 0 0 0 0 1 0 0 1 

192 0 0 0 0 0 0 0 0 1 0 0 1 

196 0 0 0 0 0 0 0 0 2 0 0 2 

197 0 0 0 0 0 0 0 0 1 0 0 1 

200 0 0 0 0 0 0 0 0 1 0 0 1 

Total 1 1 1 1 3 2 3 1 29 I ' 1 44 
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Table B.4.c.iii Period lib Decoration Type Frequencies, Prov 1 Only 
(cells > 3 highliglited) 

Ware 6 13 19 21 23 25 28 30 60 62 70 Total 

98 0 0 0 0 0 0 0 0 0 1 0 1 

102 1 0 1 I 0 1 1 0 0 1 0 6 

103 0 0 1 0 I 0 0 0 1 0 0 3 

104 0 0 0 0 0 0 0 0 0 0 5 

105 0 0 0 0 0 0 0 0 0 0 3 

106 0 0 0 0 0 0 0 0 0 0 3 

120 2 0 0 0 0 0 0 0 0 0 0 2 

122 0 0 0 0 0 0 0 2 0 0 2 4 

126 0 0 0 1 0 0 0 0 0 0 0 I 

134 0 0 0 0 0 0 0 2 0 0 0 2 

136 0 0 0 0 0 0 0 0 0 1 12 

157 0 0 0 0 0 0 0 2 0 0 0 2 

174 0 0 0 0 0 0 0 I 0 0 0 1 

204 0 1 0 0 0 0 0 0 0 0 0 1 

Total 6 1 2 2 1 1 I 26 1 2 3 46 
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B.4.d Appiiqu^ Type Frequencies 

Table B.4.d.i Period Illd Appliqu^ Type Frequencies, Prov I Only 

Ware 32 33 34 36 40 46 47 48 Total 

103 0 0 0 0 0 0 0 1 1 

104 0 0 0 2 0 0 0 0 2 

170 0 0 0 1 2 1 0 0 4 

171 0 0 1 0 0 0 0 0 1 

172 0 1 0 0 0 0 1 0 2 

173 0 2 0 0 0 0 I 0 3 

197 1 0 0 0 0 0 0 0 1 

Total 1 3 1 3 2 1 2 1 14 

^ote: no significant patterning 

Table B.4.d.ii Period Ila Appliqu^ Type Frequencies, Prov 1 Only 

Ware 31 33 34 36 42 46 47 49 63 Total 

122 0 0 1 0 0 0 0 0 0 I 

126 0 0 0 0 0 0 0 1 1 2 

143 0 0 0 0 1 0 0 0 0 1 

172 0 1 0 0 0 0 0 0 0 1 

173 0 0 0 1 0 1 0 0 0 2 

176 1 0 0 0 0 0 0 0 0 1 

180 0 1 0 1 0 0 0 0 0 2 

189 0 1 0 0 0 0 0 0 0 I 

192 0 0 0 0 0 0 1 0 0 1 

Total 1 3 1 2 1 1 1 1 1 12 

Note: no significant patterning 
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Table B.4.d.iii Period lib Appliqui Type Frequencies, Prov 1 Only 

Ware 33 34 38 40 48 49 52 55 65 66 Total 

98 0 0 0 0 0 0 0 0 0 1 1 

102 0 0 0 1 I 0 0 0 0 0 2 

103 0 0 0 0 0 0 0 1 0 0 I 

105 0 0 0 0 1 0 0 0 0 0 1 

131 0 0 1 0 0 0 0 0 0 0 1 

136 0 0 0 0 0 0 1 0 0 0 1 

141 0 0 0 0 0 1 0 0 0 0 1 

144 0 1 0 0 0 0 0 0 0 0 1 

156 0 0 0 1 0 0 0 0 0 0 1 

173 1 0 1 1 0 0 0 0 0 0 3 

177 0 0 0 0 0 0 0 0 1 0 1 

Total 1 I 2 3 2 1 1 1 1 1 14 

Mote: no significant patterning 



Ceramic Type Frequencies by Stratigraphic Periods 
B.5.a Rim Type Cross-tabulations 

Table B.5.a.i Cross-tabulation of Ceramic Rim and Ware Frequencies: 
Rim Types 

TYPE Illd Ila lib TOTAL 

1/102 0 2 9 11 

1/126 0 6 1 7 

2/98 0 1 6 7 

2/102 0 33 29 62 

2/105 0 6 16 22 

2/119 0 5 15 20 

2/126 0 25 23 48 

6/98 0 0 5 5 

19/98 0 7 2 9 

19/101 9 0 0 9 

19/102 52 19 30 101 

19/103 1 1 7  I 4 122 

19/104 9 0 4 13 

19/105 30 7 4 41 

19/106 II 1 0 12 

19/120 61 0 5 66 

19/121 40 0 2 42 

19/126 2 14 10 26 

20/102 37 32 31 100 

20/103 52 10 2 64 

20/104 8 2 4 14 

20/105 21 9 8 38 

20/120 12 2 8 22 

20/121 31 0 1 32 

20/126 3 10 7 20 



Table B.5.a.i Cross-tabulation of Ceramic Rim and Ware Frequencies: 
Rim Types 

TYPE nid Ila lib TOTAL 

21/120 87 0 0 87 

21/121 38 0 0 38 

27/102 3 13 9 25 

27/126 0 3 8 11 

30/102 0 4 10 14 

Other green buff fine 9 10 18 37 

Other green yellow fine 7 13 24 44 

Other brown buff fine ID 7 10 27 

other black burnished, fine 14 10 6 30 

"fire clouded" wares: brown and green buff 0 15 19 34 

other wasters, fine 8 7 7 22 

Other fine 17 8 26 51 

Medium Wares 21 32 36 89 

4/170 0 4 0 4 

4/173 9 10 4 23 

4/180 2 6 0 8 

4/189 1 5 2 8 

4/205 0 6 5 11 

26/189 0 7 0 7 

26/196 0 4 2 6 

28/173 0 5 4 9 

Other Coarse Wares 20 35 52 107 

TOTAL 741 396 468 1605 
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Table B^.a.ii Cross-tabulation of Ceramic 
Column Percent 

Type Frequency Percent by Stratigraphic Period, 
Cells >5% highlighted) 

Type 
(rim/ware) %IIId %IIa %IIb %Total 

1/102 0.00% 0.51% 1.92% 0.69% 

1/126 0.00% 1.52% 0.21% 0.44% 

2/98 0.00% 0.25% 1.28% 0.44% 

2/102 0.00% 3.86% 

2/105 0.00% 1.52% 3.42% 1.37% 

2/119 0.00% 1.26% 3.21% 1.25% 

2/126 0.00% 4.91% 2.99% 

6/98 0.00% 0.00% 1.07% 0.31% 

19/98 0.00% 1.77% 0.43% 0.56% 

19/101 1.21% 0.00% 0.00% 0.56% 

19/102 4.80% 

19/103 0.25% 0.85% 

19/104 1.21% 0.00% 0.85% 0.81% 

19/105 4.05% 1.77% 0.85% 2.55% 

19/106 1.48% 0.25% 0.00% 0.75% 

19/120 0.00% 1.07% 4.11% 

19/121 0.00% 0.43% 2.62% 

19/126 0.27% 3.54% 2.14% 1.62% 

20/102 4.99% 6(t>% : 

20/103 2.53% 0.43% 3.99% 

20/104 1.08% 0.51% 0.85% 0.87% 

20/105 2.83% 2.27% 1.71% 2.37% 

20/120 1.62% 0.51% 1.71% 1.37% 

20/121 4.18% 0.00% 0.21% 1.99% 

20/126 0.40% 2.53% 1.50% 1.25% 

21/120 0.00% 0.00% 

21/121 0.00% 0.00% 2.37% 

27/102 0.40% 3.28% 1.92% 1.56% 
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Table B^.a.li Cross-tabulation of Ceramic Type Frequency Percent by Stratigraphic Period, 
Column Percent (Cells > 5% highlighted) 

Type 
(rim/ware) %IIId %IIa %IIb %Total 

27/126 0.00% 0.76% 1.71% 0.69% 

30/102 0.00% 1.01% 2.14% 0.87% 

Other green buff fine 1.21% 2.53% 3.85% 2.31% 

Other green/ yellow fine 0.94% 3.28% 2.74% 

Other brown buff fine 1.35% 1.77% 2.14% 1.68% 

other black burnished, fine 1.89% 2.53% 1.28% 1.87% 

"fire clouded" wares: brown and green buff 0.00% 3.79% 4.06% 2.12% 

other wasters, fine 1.08% 1.77% 1.50% 1.37% 

Other fine 2.29% 2.02% 3.18% 

Medium Wares 2.83% 7,69%. 

4/170 0.00% 1.01% 0.00% 0.25% 

4/173 1.21% 2.53% 0.85% 1.43% 

4/180 0.27% 1.52% 0.00% 0.50% 

4/189 0.13% 1.26% 0.43% 0.50% 

4/205 0.00% 1.52% 1.07% 0.69% 

26/189 0.00% 1.77% 0.00% 0.44% 

26/196 0.00% 1.01% 0.43% 0.37% 

28/173 0.00% 1.26% 0.85% 0.56% 

Other Coarse Wares 2.70% I1JI% 

TOTAL 100.00% 100.00% 100.00% 100.00% 



Table B^.a.iii Cross-tabulation of Ceramic Type Frequency Percent by 
Stratigrapbic Period, Table Percent (Cells > 2% highlighted) 

Type 
(rim/ware) 

nid % Ila % lib % Total % 

1/102 0.00% 0.12% 0.56% 0.69% 

1/126 0.00% 0.37% 0.06% 0.44% 

2/98 0.00% 0.06% 0.37% 0.44% 

2/102 0.00% 1.81% 

2/105 0.00% 0.37% 1.00% 1.37% 

2/119 0.00% 0.31% 0.93% 1.25% 

2/126 0.00% 1.56% 1.43% 

6/98 0.00% 0.00% 0.31% 0.31% 

19/98 0.00% 0.44% 0.12% 0.56% 

19/101 0.56% 0.00% 0.00% 0.56% 

19/102 1.18% 1.87% 

19/103 0.06% 0.25% 

19/104 0.56% 0.00% 0.25% 0.81% 

19/105 1.87% 0.44% 0.25% 

19/106 0.69% 0.06% 0.00% 0.75% 

19/120 0.00% 0.31% 4-M^\ 

19/121 0.00% 0.12% 

19/126 0.12% 0.87% 0.62% 1.62% 

20/102 
•• ^ V 

1.99% 1.93% 

20/103 0.62% 0.12% 

20/104 0.50% 0.12% 0.25% 0.87% 

20/105 1.31% 0.56% 0.50% ibm 

20/120 0.75% 0.12% 0.50% 1.37% 

20/121 1.93% 0.00% 0.06% 1.99% 

20/126 0.19% 0.62% 0.44% 1.25% 

21/120 0.00% 0.00% 

21/121 0.00% 0.00% 

27/102 0.19% 0.81% 0.56% 1.56% 



Table B^.a.iii Cross-tabulation of Ceramic Type Frequency Percent by 
Stratigraphic Period, Table Percent (Cells > 2% highlighted) 

Type 
(rim/ware) 

Illd % Ila % lib % Total % 

27/126 0.00% 0.19% 0.50% 0.69% 

30/102 0.00% 0.25% 0.62% 0.87% 

Other green buff fine 0.56% 0.62% 1.12% 

Other green- yellow fine 0.44% 0.81% 1.50% 

Other brown buff fine 0.62% 0.44% 0.62% 1.68% 

other black burnished, fine 0.87% 0.62% 0.37% 1.87% 

"fire clouded" wares: brown and green buff 0.00% 0.93% 1.18% 2.12% 

other wasters, fine 0.50% 0.44% 0.44% 1.37% 

Other fine 1.06% 0.50% 1.62% 

Medium Wares 1.31% 1.99% 2.24% ssm 

4/170 0.00% 0.25% 0.00% 0.25% 

4/173 0.56% 0.62% 0.25% 1.43% 

4/180 0.12% 0.37% 0.00% 0.50% 

4/189 0.06% 0.31% 0.12% 0.50% 

4/205 0.00% 0.37% 0.31% 0.69% 

26/189 0.00% 0.44% 0.00% 0.44% 

26/196 0.00% 0.25% 0.12% 0.37% 

28/173 0.00% 0.31% 0.25% 0.56% 

Other Coarse Wares 1.25% 324% 

TOTAL 46.17% 24.67% 29.16% 100.00% 
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B.5.b Rim Type C ross-tabuiations 

Table b.i Base Type Frequencies by Period, 
Prov. 1 only 

Type md na lib Total 

Flat 105 1 1 5 7 

Flat 119 0 3 6 9 

Flat, Other Fine Ware 13 1 11 25 

Pointed 102 26 3 5 34 

Pointed 103 58 0 2 60 

Pointed 105 43 1 2 46 

Pointed 120 33 0 1 34 

Pointed 121 23 0 1 24 

Pointed, Other Fine Ware 7 2 1 10 

Round 98 0 1 4 5 

Round 102 1 5 1 7 

Round 105 0 8 3 II 

Round 120 0 0 5 5 

Round, Other Fine Ware 0 6 11 17 

Pedestal Fine Ware 16 10 10 36 

Mini-flat 105 1 9 4 14 

Mini-flat 119 0 4 4 8 

Mini-flat, Other Fine Ware 17 12 10 39 

Other Base, Fine Ware 0 2 2 4 

Flat Medium Ware 0 5 3 8 

Other Medium Ware Base 1 4 3 8 

Flat 173 4 8 8 20 

Flat, Other Coarse Ware 2 4 12 18 

Other Coarse Ware Base 1 1 1 3 

Total 247 90 115 452 



Table b.ii Base Type Frequency Percent by Period, Prov. 1 only. 
Table Percents (Cells > 2% highlighted) 

Type md Ila lib Total 

Flat 105 0.22% 0.22% 1.11% 1.55% 

Flat 119 0.00% 0.66% 1.33% 1.99% 

Flat, Other Fine Ware 0.22% 

Pointed 102 0.66% 1.11% 

Pointed 103 0.00% 0.44% 

Pointed 105 0.22% 0.44% 

Pointed 120 0.00% 0.22% 

Pointed 121 0.00% 0.22% 

Pointed, Other Fine Ware 1.55% 0.44% 0.22% 

Round 98 0.00% 0.22% 0.88% 1.11% 

Round 102 0.22% 1.11% 0.22% 1.55% 

Round 105 0.00% 1.77% 0.66% 

Round 120 0.00% 0.00% 1.11% 1.11% 

Round, Other Fine Ware 0.00% 1.33% 

Pedestal Fine Ware 3.54% 2Jii% 
< f... ^ 

7sm 

Mini-flat 105 0.22% 1.99% 0.88% 

Mini-flat 119 0.00% 0.88% 0.88% 1.77% 

Mini-flat, Other Fine Ware m
 

S 

Other Base, Fine Ware 0.00% 0.44% 0.44% 0.88% 

Flat Medium Ware 0.00% 1.11% 0.66% 1.77% 

Other Medium Ware Base 0.22% 0.88% 0.66% 1.77% 

Flat 173 0.88% 1.77% 1.77% 

Flat, Other Coarse Ware 0.44% 0.88% ism 

Other Coarse Ware Base 0.22% 0.22% 0.22% 0.66% 

Total 54.65% 19.91% 25.44% 100.00% 
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Table b.iii Base Type Frequency Percent by Period, Prov. 1 only. Column 
Percents 

(Cells > 5% highlighted) 

Type % lUd %IIa %IIb %Total 

Flat 105 0.40% 1.11% 4.35% 1.55% 

Flat 119 0.00% 3.33% 1.99% 

Flat, Other Fine Ware 1.11% 

Pointed 102 3.33% 4.35% 

Pointed 103 0.00% 1.74% mm 

Pointed 105 1.11% 1.74% 

Pointed 120 0.00% 0.87% 

Pointed 121 0.00% 0.87% 5Si% 

Pointed, Other Fine Ware 2.83% 2.22% 0.87% 2.21% 

Round 98 0.00% 1.11% 3.48% 1.11% 

Round 102 0.40% 1 0.87% 1.55% 

Round 105 0.00% 2.61% 2.43% 

Round 120 0.00% 0.00% 4.35% 1.11% 

Round. Other Fine Ware 0.00% 
- ' 4^'. "X'S 

^Jf7% 3.76% 

Pedestal Fine Ware 6.48% ism 

Mini-flat 105 0.40% 3.48% 3.10% 

Mini-flat 119 0.00% 4.44% 3.48% 1.77% 

Mini-flat, Other Fine Ware nj3% a.6>% 

Other Base, Fine Ware 0.00% 2.22% 1.74% 0.88% 

Flat Medium Ware 0.00% 2.61% 1.77% 

Other Medium Ware Base 0.40% 4.44% 2.61% 1.77% 

Flat 173 1.62% 4.42% 

Flat, Other Coarse Ware 0.81% 4.44% 10.43% ; 3.98% 

Other Coarse Ware Base 0.40% 1.11% 0.87% 0.66% 

Total 100.00% 100.00% 100.00% 100.00% 



,c Decoration Type Cross-tabulations 

Table B^.c.i Decoration Type Frequency Summary by 
Period, Frov I Only 

Decoration Type 
(Deco/ware) 

Illd Ila lib Total 

1/103 6 0 0 6 

1/105 9 0 0 9 

1/121 6 0 0 6 

6/102 17 1 1 19 

6/103 12 0 0 12 

6/121 14 0 0 14 

19/105 8 0 0 8 

19/120 6 0 0 6 

19/121 9 0 0 9 

Other Incised Fine Ware 76 12 15 103 

Other Fine Ware 0 0 0 0 

30/105 0 0 0 0 

30/104 2 5 5 12 

30/106 6 4 3 13 

30/122 4 6 2 12 

Other Burnished Fine Ware 0 1 2 3 

Painted Fine Ware 1 0 0 I 

30/136 0 0 11 11 

30/144 15 3 0 18 

Incised Medium Ware 1 2 0 3 

Burnished Other Medium Wares 0 4 5 9 

Other Medium Ware 0 0 0 0 

Incised Coarse Ware 6 0 1 7 

Burnished Coarse Ware 2 6 1 9 

Other Coarse Ware 0 0 0 0 

Total 200 44 46 290 



Table B^.c.ii Decoration Type Frequency Percent Summary by Period, Prov 1 
Only 

Table Percents > 2% highlighted 

Decoration Type 
(Deco/ware) 

Illd Ila lib Total 

1/103 0.00% 0.00% 

1/105 0.00% 0.00% 

1/121 0.00% 0.00% 

6/102 0.34% 0.34% 

6/103 0.00% 0.00% 4.14% 

6/121 0.00% 0.00% 

19/105 0.00% 0.00% 

19/120 0.00% 0.00% 

19/121 0.00% 0.00% 

Other Incised Fine Ware 

Other Fine Ware 0.00% 0.00% 0.00% 0.00% 

30/105 0.00% 0.00% 0.00% 0.00% 

30/104 0.69% 1.72% 1.72% : 4J.m 

30/106 Xii7% . 1.38% 1.03% I ; 

30/122 1.38% 2.07% 0.69% ^ '4Am X 

Other Burnished Fine Ware 0.00% 0.34% 0.69% 1.03% 

Painted Fine Ware 0.34% 0.00% 0.00% 0.34% 

30/136 0.00% 0.00% ' 

30/144 1.03% 0.00% 

Incised Medium Ware 0.34% 0.69% 0.00% 1.03% 

Burnished Other Medium Wares 0.00% 1.38% 1.72% 

Other Medium Ware 0.00% 0.00% 0.00% 0.00% 

Incised Coarse Ware 0.00% 0.34% 

Burnished Coarse Ware 0.69% 0.34% 

Other Coarse Ware 0.00% 0.00% 0.00% 0.00% 

Total 68.97% 15.17% 15.86% 100.00% 



Table B3.c.iii Decoration Type Frequency Percent Summary by Period, Prov I Only 
Column Percents > 5% highlighted 

Decoration Type 
(Deco/ware) 

Illd Ila lib Total 

1/103 3.00% 0.00% 0.00% 2.07% 

1/105 4.50% 0.00% 0.00% 3.10% 

1/121 3.00% 0.00% 0.00% 2.07% 

6/102 2.27% 2.17% 

6/103 0.00% 0.00% 4.14% 

6/121 0.00% 0.00% 4.83% 

19/105 4.00% 0.00% 0.00% 2.76% 

19/120 3.00% 0.00% 0.00% 2.07% 

19/121 4.50% 0.00% 0.00% 3.10% 

Other Incised Fine Ware 38 00%-
' '  

32.6i% 35^2%^ 

Other Fine Ware 0.00% 0.00% 0.00% 0.00% 

30/105 0.00% 0.00% 0.00% 0.00% 

30/104 1.00% 
: .V A-  ̂  ̂

4.14% 

30/106 3.00% «,52% 4.48% 

30/122 2.00% vs£m 4.35% 4.14% 

Other Burnished Fine Ware 0.00% 2.27% 4.35% 1.03% 

Painted Fine Ware 0.50% 0.00% 0.00% 0.34% 

30/136 0.00% 0.00% Tism 3.79% 

30/144 6.S2% 0.00% &zi% 

Incised Medium Ware 0.50% 4.55% 0.00% 1.03% 

Burnished Other Medium Wares 0.00% 3.10% 

Other Medium Ware 0.00% 0.00% 0.00% 0.00% 

Incised Coarse Ware 3.00% 0.00% 2.17% 2.41% 

Burnished Coarse Ware 1.00% 2.17% 3.10% 

Other Coarse Ware 0.00% 0.00% 0.00% 0.00% 

Total 100.00% 100.00% 100.00% 100.00% 



B.5.d Appliqu^ Type Cross-tabulations 

Table B.S.d.i Applique Type 
Frequency Summary by 

Period, Prov. 1 only 
Coarse Ware Only 

Type Illd lla lib Total 

31 0 I 0 1 

32 1 0 0 1 

33 3 3 1 7 

34 I 0 0 I 

36 1 2 0 3 

38 0 0 I 1 

40 2 0 1 3 

46 i 1 0 2 

47 2 1 0 3 

65 0 0 1 1 

Total II 8 4 23 

Table B.S.d.ii Applique Type 
Frequency Summary by 

Period, Prov. I only 

Medium Ware Only 

Type Uld lla lib Total 

34 0 0 1 1 

38 0 0 1 1 

40 0 0 1 1 

42 0 1 0 1 

49 0 0 1 1 

52 0 0 1 1 

Total 0 1 5 6 

Table B.S.d.iii Applique Type 
Frequency Summary by 

Period, Prov. 1 only 

Fine Ware Only 

Type Illd lla lib Total 

34 0 1 0 1 

36 2 0 0 2 

40 0 0 1 1 

48 1 0 2 3 

49 0 1 0 1 

55 0 0 1 1 

63 0 I 0 1 

66 0 0 1 1 

Total 3 3 5 11 

-J 4i. vO 



Appendix C 750 
Appendix C.l: Volume Estimations of Excavated Deposits 

The following tables estimate and summarize the cubic volumes of material 

excavated in Op. 5 during the 1989 field season from different stratigraphic periods. All 

figures are approximations based on the section drawings of the perimeter balks, as well 

as some excavation notes. Note that these volumes correspond only to the maximum 

volume of material from a particular stratigraphic period. Figures have been compiled 

without regard to provenience code, thus disturbed material was included, whereas sherds 

from such proveniences were excluded from analysis. Therefore, the data listed below 

correspond only loosely to the contexts from which materials analyzed in this dissertation 

were drawn. Nonetheless, these data provide useful comparisons between the periods 

against which the typological data discussed in Chapter 5 can be compared. 



Period Hid Deposits in Op. 5 

Square Description Dimensions Estimated 
Area 

Estimated 
Volume 

Comments 

77E01 TT 12, base 1.5 m X 2.5 m X 0.7 meter 3.75 m' 2.63 m' Contained dense concentration of 

ceramics recovered from N-5 kiln 

77F01 Street trench 1 m X 5 m X 1.3 m 5 m' 6.5 m' Materials retrieved were not 

included in this dissertation 

analysis 

76F20 none -- 0 - not excavated 

76E20 Intrusive pit, walls faced stratigraphy only — — Materials retrieved were not 

included in this dissertation 

analysis 

76F19 "Wall trench" between Walls V 

and M 

1 m X 2 m X 0.9 m 2 m' 1.8 m' Materials retrieved were not 

included in this dissertation 

analysis 

76E19 none -- -- none not excavated 

TOTAL llld AREA 10.75 m' 10.93 m' 



Period Ila Deposits in Op. 5 

Square Description Dimensions Estimated 
Area 

Estimated 
Volume 

Comments 

77E01 XT 12, base 1.5 m X 2.5 m X 0.4 meter 3,75 m^ 1.5 m' Contained ash and sherd-covered 

surfaces, as well as possible firing 

facilities (tanur-like ovens) 

77F01 none except street trench 1 m X 5 m X 0.4 m 5 m ^  2 m »  Materials retrieved were not included in 

this dissertation analysis 

76F20 ? 5 m X 8 m X 0.35 40 m^ 14 m' Materials from floors and surfaces, many 

associated with period Ila walls; these 

were difficult to investigate because of the 

degree to which period lib architecture 

had obliterated earlier levels. 

76E20 Whole Square 10 mX 10 mX 0.45 100 m^ 45 m' Contained spectacularly preserved floor 

assemblage and vessel caches in burned 

rooms 

76F19 none - "empty quarter" -- 0 -- area was (apparently) abandoned af^er 

llld 

76E19 none -- 0 -- not excavated 

TOTAL Ila AREA 148.75 m' 62.5 m^ 



Period lib Deposits in Op. 5 

Square Description Dimensions Estimated 

Area 

Estimated 

Volume 

Comments 

77E0I whole square 10 m X 10 m X 0.8 m 100 m^ 80 m' Contains a few rooms, but square was 

dominated by un-roofed area; also 

contained extensive phase 4 modiflcations 

(e.g., baked brick platform and drain). 

77F01 whole square 10 m X 10 m X 0.8 m 100 80 m' Contains architecture built in at least three 

episodes, as well as large area of sherd-and 

pebble paving. 

76F20 whole square 1 0  m X  I O m X O . 8  100 m^ 80 m' Contains several rooms and small drains, as 

well as densely paved sherd-and-pebble 

surfaces. 

76E20 whole square 10 m X 10 m X 0.8 m 100 m^ 80 m' Portions of this square were heavily 

disturbed in antiquity by Islamic well 

soundings. 

76F19 none - "empty quarter" -- -- -- Area was abandoned during this period. 

76E19 whole square 10 mX 10 mX 0.85 m 100 m^ 85 m' Contained architecture, several good 

surfaces and large ovens or storage 

granaries. 

TOTAL lib AREA 500 m' 405 m^ 

->4 
U\ 
U) 
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APPENDIX C^: 
DISCUSSION OF TEST TRENCH 12 STRATIGRAPHY 

AND NINEVITE V KILN EVIDENCE 

C.l Excavation and Stratigraphic Description 

The East Balk sounding in Operation 5 unit L8977E01 (test trench 12) was dug 

during the final weeks of the 1989 excavation season. It extended for 1.5 meters by 7 

meters through phases 4 and 5 (Leilan period lib) deposits; it was excavated only to a 

maximum of 1.5 X 2.5 meters through phases 6-9b'^' (Leilan periods Ila and Illd). The 

lowest level excavated in this trench during 1989 was 92.40 masl; modem ground surface 

in this area was approximately 96.50 masl (see Figure C. 1). Secure Leilan period Illd 

(Ninevite 5) deposits in this test trench were approximately 70 centimeters thick (phases 

8, 9a and 9b on section). The majority of cultural materials were retrieved from the 

irregular-ovoid shaped area (Feature 27) in lots 234, 237, 238, 239a, and 239b.'" 

The original intent of this sounding was to reach virgin soil and thus corroborate 

Phase 9 was subdivided into "9a" and "9b" in this analysis. The original 
stratigraphic study named 9b "phase 10" - however, phase 10 was reserved through the 
rest of Operation 5 for the underlying calcic horizon (virgin soil). The phase subdivision 
is retained in this discussion to highlight the difference between the lowermost 
stratum(9b) and the fill above it (9a). 

Lot 239 was tentatively subdivided during excavation; because this lot was 
excavated on the last field day of the season, notes were added only to the artifact labels 
to economize on paperwork because the distinctions between 239a and 239b were 
deemed arguable at the time. In subsequent analysis, the differences observed that day 
were seen to be real. In the body of this dissertation, lot 239a is called lot "240" and lot 
239b is called lot "239." Thus, lot 240 was originally on top of lot 239 rather than vices 
versa as might be expected from the usual nimibering system. 
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Figure C.l: East Section of Leilan 77IZ01, siiowing test trench 12 depth. Period Illd kiln was located in base (phase 10 
sediments). Other pyrotechnic features are F.24 and F. 23, tanurs. Note prepared surfaces under fired brick floor (on north 
end, labeled "BB" for baked brick). Cultural deposits terminate at top of phase 4 deposits. Phase 3 is a hiatus. 
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evidence retrieved from the other Op. 5 deep soundings (trenches in L8977F01, 

L8976F19, and L8977E20); because several interesting features were encountered, 

however, great care had to be taken in the excavation of these materials and virgin soils 

were not reached before the end of the field season. Natural stratigraphy was followed 

throughout excavation of the test trench. Some fill strata were subdivided into arbitrary 

excavation units. Features encountered in the unit were excavated in discrete lots 

following natural stratigraphy. 

The bottom-most stratum (lot 239b, phase 9b on section) was primarily comprised 

of dense gray ash, slag and tightly packed pointed-bottomed fine-ware wasters, stacked 

upside down in piles of at least 3 vessels each as though they were in situ in a kiln. A 

few other vessel base forms were represented in this assemblage as well (mini-flats, 

rounded, and pedestal bases). The edges of Feature 27 were sintered, and over 4.4 kg. of 

slag'^^ were retrieved from the feature fill; it is important to note that this feature was not 

completely excavated to sterile/virgin soil due to heavy rains at the end of the 1989 field 

season. 

The next levels (lots 239a and 238, phase 9a on section) were refuse deposited on 

top of the kiln wasters below. Though still comprised of dense ash, the cultural material 

contained relatively few wasters; instead, the assemblage was made up of highly 

Note that this figure does not include the sintered bricks lining Feature 27. Though 
the slag is probably derived from the kiln lining, only those pieces that were not firmly 
affixed to mud bricks were calculated in this estimate. 
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Figure C.2: Schematic Plan 
View top of Lot 239. 77E01, 

"Kiln Dump" 

A: Slag and slaggy-area 
B: Loose, gray ashy fill 
(sampled for Phytoliths), 
interspersed with fiiable, over-
fired pointed-based vessels. 
C: Unexcavated area of dense, 
compact clays that resemble 
calcic horizon seen in base of 
street trench (Weiss 1990b). 

(Inking by 
C. Ottfrom L Senior's 

Field Notes) 



758 

fragmented vessels represented by "orphaned" sherds""*, occasional faunal remains that 

appear mineralized (extremely ha^d)'^^ and unfiled pottery fragments, several of which 

had pointed bottoms or in which incised designs were preserved. Lot 239a was separated 

from 238 by a slightly more clayey level of ashy soil; lot 238 appears to be a continuation 

of 239a, although the ceramics present appear to be slightly less fragmented than those 

found in 239a. The pit edges of Feature 27 are still highly sintered/slaggy at this level. 

This refuse stratum was covered by compacted clays and silts, intermixed with 

sparse ash and sherds (lot 237; 10-15 cm. thick). The heavily-bumed edges of Feature 27 

could be noted from the top of lot 237. Concentric rings of varied colors line the feature: 

the inner-most pit surface appeared as a dark black rim, lined on its exterior by a light 

gray-buff ring, which is in turn lined by a bright orange corolla which itself abuts against 

solid brown, un-oxidized clay (see Figure C.3). 

Another 10 cm.-thick ash layer was found on top of this stratum (lot 234) that 

Each "orphan" sherd represents a different vessel. They are "orphaned" because they 
are separated from the remainder of their original fabric. Though this could be a 
sampling problem, the contrasts of these strata to those below in phase 9b is striking. 
Were this a sampling problem, one would expect the proportion of "orphaned" sherds to 
be comparable in both phases. Since it is not (i.e., there are more reconstructable vessels 
in phase 9b deposit), then it suggests that the difference between these assemblages is 
ftmctional and not due to sampling error. 

These bones are stone-like and slightly greenish in color; they are possibly fire-
hardened. The presence of bone ash in fuel remains is documented at Abu Salabikh in an 
Early Dynastic I kiln (Postgate and Moon 1982:127). Modem potters in the Near East 
occasionally supplement their fuels with animal bones; this may have been done in 
ancient times merely to "minimize the consumption of wood" or because bone ash would 
"act as a flux to stabilize firing conditions, when the primary fuel was straw or dung 
cakes" (Moorey 1994:144). 
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Figure C3: Schematic Plan 
View top of Lot 237. 77E01, 

"Kiln Dump" 

A: Loose, gray ashy fill with 
many black charcoal flecks, 
(Gray Ash Munsell SYR 5-6/1). 
B: Black, fire-hardened soil. 
C: White, fire-hardened soil. 
D: Orange, fire-hardened soil, 
(Munsell SYR 7-6/8). 
E: Unexcavated area of dense, 
compact clay that resembles 
calcic horizon seen in base of 
street trench (Weiss 1990b). 

(Inking by 
C. Ottfrom L Senior's 

Field Notes) 
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Figure C.4: Schematic Plan 
View top of Lot 230.77E01, 

"Kiln Dump" 

A: Feature 26 (Kiln?) 
B: Feature 24 (Taiinur?) 
C: Sherds 
D: Unfired Mud Brick 

(Inking by 
C. Ottfrom L Senior's 

Field Notes) 
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was capped by a layer of brick collapse, pebbles and ash. The corolla-like discoloration 

of the Feature 27 pit lining was also evident from the upper-most surface of lot 234. 

Here, however, slag and wasters were present outside the bounds of Feature 27; these 

finds may represent spillage of refuse outside the pit. 

Feature 26, another pyrotechnic facility, was constructed on top of this dump area 

during phase 8 (see Figures C.l and C.4). A highly-oxidized orange-red layer resembling 

fired brick was found immediately under a "crunchy" yellow-whitish layer (227) which in 

turn was under a thin, very hard polished black surface (223). A three-course high 

(unfired) mud brick wall lined this facility (see Figure C.4); the top of the first clearly 

definable mud bricks were 6 cm. above the black burnished surface. The mud bricks 

were exceptionally hard. An arched mud brick or pise construction covered the entire 

facility, as seen in section (Figure C.l). 

Feature 23 was built intrusively into Feature 26 during phase 7. Surface 10 (219) 

ran over the walls associated with Feature 26 but not over Feature 23; it met a 4-course-

high fired brick wall at the southern extent of the test trench. Surface 10 was a whitish, 

ash and sherd-covered irregular surface yielding Leilan period Ila materials; it did not 

appear to go under the fired brick wall. 

Surface 10 was covered with mudbrick collapse interspersed with ash lenses 

(218); surface 8 was laid on top of this collapse. The phase 6 and 5 units shown in the 

section drawing are comprised of brick collapse mixed with ash lenses; no features or 

architectural remains, other than surfaces, were identified in these levels. Phase 4 and 5 
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materials retrieved from the coordinates of test trench 12 are not discussed here; these 

remains are assessed together with adjoining lots that extend across excavation unit 

77E01 rather than being analyzed as part of the deeper test sounding. 

C.2 Description of the Ceramic Assemblage 

C.2.a Ceramic Analysis Methods 

All ceramicsfrom the basal units, lots 239b, 239a and 238, were recovered, 

processed, and brought to the Leilan Research Project laboratory in New Haven, 

Cormecticut for analysis. Only diagnostic sherds from non-collapse units were analyzed 

from the other lots in this sounding. The assemblage was sorted by ware, with kiln 

wasters kept separate, and then as many pieces as possible were re-fit to obtain an 

estimate of the minimum number of vessels present. Wasters were defined as any sherds 

displaying slumping, bloating, or cracking (see Table C.l). Most wasters were green; 

however, several were rust-colored on their exterior and interior surfaces as well (see 

Table C.2 for Munsell values of wares described). This rust color resulted from slight 

oxidation of the pots as it is only evident on the surface over a dark steel gray paste. The 

rust discoloration never extends throughout the paste. 

As many sherds were re-fit as could practicably be accomplished. The kiln 

wasters from phase 9b were highly friable; all broke despite carefiil removal during 

excavation, and were especially difficult to re-fit. It was possible to reconstruct a total of 

Including all body sherds as well as diagnostics; diagnostics are generally rims, 
bases, decorated sherds and lugs or handles. 
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21 whole profiles; the minimum number of vessels present in phase 9b is estimated to be 

171. The minimum number of vessels is based on the number of reconstructed pot bases; 

given that few rims were completely re-fit, and that the vessels appeared stacked in situ 

during excavation, the number of pointed, mini-flat, pedestal, round and flat bases is 

deemed the best estimate of the number of vessels present. Counts of all diagnostic 

sherds were made after re-fitting; thus, the totals presented in Tables C.4 through C. 14 

are the most conservative estimate possible of the assemblage. When vessels were re-fit 

into whole profiles, they were counted as bases only so that the minimum number of 

vessels would be established. In using these data for comparative purposes, the 

conservative effect of re-fitting on the totals presented in Tables C.4 through C. 14 should 

be noted. 

C.2.b Why is Re-fitting Important to this Assemblage? 

Initially, it appeared very strange that unfired sherds were found in association 

with the over-fired wasters. The profuse amounts of ash present in these strata, as well as 

the obvious stacks of kiln wasters and architectural features noted in the section and 

during excavation, all suggest that the base of this sounding reached a ceramic 

pyrotechnic feature. It was therefore important to establish whether these materials were 

situated in a kiln, or whether they were trashy deposits in the vicinity of the kiln. 

The entire ceramic assemblage, including body sherds, of the three basal lots 

(239a, 239b, and 238) was examined to assess the nature of the peculiar phase 9b 

assemblage and to better explain why unfired ceramics were present in what appeared to 
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be a kiln. Phase 9b, the lowest level, was approximately 5 cm thick as excavated; the 

phase 9 lots 239a and 238 together were approximately 6 cm deep. Each of these units 

covered approximately the same horizontal area so that the densities of sherds between 

the phase 9b and phase 9a assemblages (see Table C.15) can be contrasted. All sherd 

counts in Table C.15 were made after re-fitting was conducted; each discrete vessel 

identified was counted only once no matter how many sherds were fit together. 

A significant nimiber of sherds from phase 9b were re-fit into partial vessels 

and/or complete profiles, whereas virtually none of the sherds found in the ashy strata of 

lot 239a or 238 re-fit into restorable vessels. Most of the fired phase 9a sherds appear to 

be from separate vessels. 

Additionally, the phase 9b ceramic assemblage (see Tables C.4 through C.15) is 

almost entirely comprised of finewares; of all diagnostic and body sherds recovered, only 

15 were medium or coarsewares. Of these, only 4 were rim sherds; these are included in 

the data analyses which follow. In contrast, lots 239a and 238 from phase 9a yielded 313 

medium and coarseware sherds (weighing approximately 6 kg.) of which only 36 were 

diagnostic. 

The sherd densities per square unit vary greatly between these two phases, as can 

be noted from Table C.15. The high density of fineware body sherds present in the phase 

9b deposit probably indicates that many of the materials found there were deposited as 

whole vessels; because of their highly sintered and warped condition (most were waster 

sherds), it was very difficult and time consuming to completely re-fit the materials. The 
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phase 9a body sherds represented a variety of different vessels as noted from the wares, 

rim forms and rim diameters. Given that the phase 9a and 9b ceramics listed in Table 

C.15 were from approximately the same volume of fill, there was a concentration of 

almost 2.5 times as many finewares in phase 9b as there was in phase 9a. 

The re-fitting data described above and in Table C.15 suggest that these ceramic 

assemblages were deposited in different manners. The data from phase 9b suggest that 

these materials (primarily wasters) were recovered inside a kiln firebox, near the original 

firing chamber in which they were fired. Use of this area as a kiln was then discontinued. 

Miscellaneous sherds and ceramic production trash was then deposited on top of it as a 

dump. It seems highly probable that "green", un-fired vessels broken on their way to 

another, possibly neighboring, kiln for firing were then deposited in this dump. 

C.3 Ceramic Typology 

Ceramic ware designations (see Tables C.1,C.2 and C.4 ) were devised by the 

author following those utilized by Schwartz (1988:32-33) in his analysis of Tell Leilan 

Operation 1 ceramics. These designations are modified somewhat (Appendix B) to 

account for the larger assemblage analyzed here, but ware texture definitions remain the 

same (Fine, Medium and Coarse). The color ranges of the wares described are listed in 

Table C.2; surface treatments, rim and base forms (see Tables C.4, below, and A.4.a and 

b, A.5.a and b. Appendix A) were similarly devised following Schwartz (1988:33-36). 

C3.a Stratigraphic Summary of Ceramics 

The phase 9b ceramic assemblage is comprised of 670 sherds of which 99.4% 
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(N=666) are finewares; only 4 specimens are characterized as either medium or coarse 

wares. Of these finewares, approximately 50% (N=336) are wasters based on the criteria 

listed in Table C.l. Brown-buff wares (19%, N=126) and Green or Yellow-green wares 

(16.4%, N=110) comprise much of the rest of the phase 9b ceramics'". Virtually all of 

these finewares exhibit NVT (99.25%, N=665) other than occasional "lime pops" which 

are believed to be natural components of the clay matrix and not added intentionally 

during ceramic production. See Table C.4 for a full listing of ceramic wares represented 

from this phase. 

Base sherds comprise 25.5% (N=171) of the assemblage. These are 

predominantly pointed bases (base type 3, 83%, N=142). Other base forms present in the 

assemblage are pedestal bases (7%, N=12), mini-flat bases (7%, N=12), flat bases (2%, 

N=4) and a single round base (0.5%, N=l). Forty percent (N=57) of the pointed bases 

present in phase 9b occur on wasters; similarly, the majority of mini-flat bases (75%, 

N=9) and pedestal bases (58%) occur as wasters. Description of ceramic bases in this 

assemblage are found in Tables C.5 and C.6. 

Of the 666 fineware sherds examined, almost 15% (N=99) have incised 

decorations. None of the finewares from this phase were burnished; thus, 85% of this 

assemblage has no apparent surface alteration (plain). The dominant incised designs are 

hatched vertical zigzags (39%, N=39) and panels (37%, N=37,see Table C.7 for full data 

Note that the green and yellow-green wares could also be waster sherds; these 
specimens were coded as green or yellow-green if they did not exhibit any of the 
cracking, bubbling or bloating characteristic of waster sherds. 



767 
description and illustrations in App. A). 

Of the fineware sherds examined, 468 are rim sherds. These are predominantly 

closed slightly inverted simple rims (hereafter, CIS;46%, N=216), closed slightly inverted 

interior beaded rims (hereafter, CIB;30%, N=142)"*, or closed slightly inverted exterior 

beaded rims (hereafter, CXB;21%, N=98). CIS rims most frequently occur on "brown-

buff and other NVT" wares (frequency = 45.8%), CIB rims overwhelmingly occur on 

green wasters (frequency = 61%), and CXB rims appear to be somewhat evenly 

distributed between green NVT, brown and other NVT, and green-rust waster wares. The 

high correlation of CIB rim shape and wasters suggests that the caveat offered in footnote 

5 may be true; however, approximately 14% of CIB rims occur on non-waster wares, 

which suggests that this form was occasionally intentionally produced. Rim sherd data 

are summarized in Table C.9 and C.IO as well as illustrations in App. A. 

The phase 9a ceramics are comprised of 390 sherds, of which very few "old 

breaks"'^' re-fit. These "orphaned" sherds suggest that these materials were highly 

fractured refuse deposited on top of the in situ kiln contents of phase 9b. In contrast to 

phase 9b's assemblage, only 8% (N=32) of the phase 9a ceramics could be classified as 

wasters; 82% (N=321) were finewares, approximately 7% (N=28) were medium wares 

and 10.5% (N=41) were classed as coarse wares. The finewares were predominantly 

Interior beaded rims are difficult to assess in this highly sintered assemblage because 
waster rims frequently "melted" and warped in such a way that they curled into the vessel 
— this often appears as an interior beaded rim; it is not known to what degree this was an 
intentionally produced rim shape vs. an accidentally produced one. 

As opposed to sherd fractures incurred during excavation, washing and shipping. 
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"green or yellow-green NVT" wares (35%, N=113) or Brown-buff NVT (38%, N=12I); 

only approximately 5% (N=16) of the phase 9a fineware assemblage exhibits any 

tempering material other than lime pops. 

Base sherds comprise 18% (N=71) of the sherds and most distinguishable bases 

are finewares (94%, N=67). Pointed bases are also the predominant base type in phase 9a 

(70% of fineware bases, N=47), but flat bases (15%, N=10), mini-flats (9%, N=6) and 

pedestal bases (6%, N=4) also occur among the finewares. Mini-flat and pointed bases 

are found only in Fine ware paste; other base forms appear on medium and coarse wares 

as well. Almost 61% (N=25) of the pointed bases from this phase occur on brown-buff 

NVT ware. 

Of the 321 fineware sherds examined from phase 9a, 19.3% (N=62) reveal incised 

decorations; 76% (N=244) are plain; 3.7% (N=12) are burnished; and 1% (N=3) exhibit 

other surface alterations such as lugs and spouts. As was the case with phase 9b 

ceramics, the dominant incised design motifs are hatched vertical zigzags (27%, N=17), 

panels (35.5%, N=22); other surface alterations occur with low frequencies as shown in 

Table C.7. 

Of the 321 finewares examined from phase 9a, 213 are rim sherds. These are 

predominantly CIS rims (54.5%, N=l 16) and CXB rims (35%, N=74). Other fineware 

rim shapes and types occurring with much lower frequencies are listed in Tables C.9 and 

C.IO. Of the 28 phase 9a medium wares recovered, 18 are rim sherds. Closed everted 

rims comprise 50% (N=9) of this assemblage and open simple rims comprise 22% (N=4); 
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other medium ware rim shapes are listed in Table C.9. Coarse ware rims are 

predominantly open flat rims (43%, N=12) and closed hole-mouth rims comprise 14% of 

the coarseware rim assemblage (N=4). 

The density of the phase 8 ceramic finds is dramatically different from the 

underlying strata. The phase 8 ceramic assemblage is comprised of only 38 sherds; 

finewares are 58% (N=22), medium wares are 8% (N=3) and 34% are coarsewares 

(N=13). Of these sherds, only 8% (N=3) are characterized as wasters. Only 11 base 

sherds were identified (see Tables C.5 and C.6 for description of these finds). 

Of the 22 fineware sherds examined only 4 (24%) were incised and one was 

burnished (see Table C.7 for design motifs represented). Fourteen fmeware rim sherds 

were examined; of these, 43% (N=6) were CXB rims and 36% (N=5) were CIS rims (see 

Tables C.9 and C.IO). Only three medium ware and 13 coarse ware sherds were 

recovered. The coarse ware rims were predominantly (75%, N=6) open flat rims. 

Phase 7 finds from this sounding were also sparse when compared to the density 

of phase 9a and 9b materials recovered. Of the 47 diagnostic sherds examined, 68% were 

finewares (N=32), 2% were medium wares (N=l) and approximately 30% (N=14) were 

characterized as coarse wares. Only 4% (N=2) of the sherds were wasters. Of the 

finewares, 15% (N=5) were incised; the character of these incised designs, though fit into 

the existing typology, were somewhat coarser, bolder and simpler than the Illd incised 

motifs of phase 8,9a, and 9b. Six sherds (19% of finewares) have burnished exteriors. 

Only 7 base sherds were identified (see Tables C.5 and C.6). Within the phase 7 
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assemblage were 32 rim sherds; see Tables C.9 and C.IO for descriptions of the forms 

encountered. 

C.3.b General Description of the Tell Leilan Illd Ceramic Assemblage 

The Leilan Illd assemblage described herein fits well into Rova's description of 

terminal/late Ninevite 5 incised and excised designs (Rova 1988). Design motifs 

characteristic of this period, such as panels, squiggles, hatched vertical motifs, incised zig 

zags, are all noted in both the Op. 5 assemblage and in Rova's overview of Ninevite 5 

styles. In addition, no painted samples were evident from Test Trench 12, nor are these 

considered typical in terminal Ninevite 5 deposits by Rova. Ceramic types specific to 

Leilan are described in Tables C.8, C.I I, C.I2, C.13, and C.I4. In contrast to Rova's 

finding (1988:30), horizontal grooving, though rarely encountered at Leilan, appears 

primarily on buff or brown-buff pastes (of the 99 incised sherds examined, 4 exhibit 

grooving; of these four, 3 are brown-bufDljuff and only one is green NVT: all three are 

from different vessels). 

C.4 Interpretations 

C.4.a Interpretation of the Stratigraphic and Ceramic Evidence 

The lowermost extent of this test trench, phase 9b, was the chamber of a ceramic 

firing facility (kiln). Its pit-like construction, highly oxidized and slaggy walls, and ash 

fill all suggest that it was the firebox of an updraft kiln rather than the upper chamber in 

which vessels were fired. Formal kilns worldwide usually contain a perforated platform 

or screen that separates the fire and fiiels from the clay vessels; however, no such screen 
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was found in Feature 27 (Moorey 1994:145; Norsker 1987; Rice 1987:158-160; Simpson 

1997a:39, Fig. 2; Simpson 1997b:51). 

The heavily burnt and sintered walls of the pit are clear evidence of in situ 

burning; the lowermost level of stacked wasters also suggest that this was a ceramic 

production facility rather than an oven or domestic hearth. These are most likely the 

remains of a firing mishap — a kiln "melt-down." The highly reconstructable, yet 

extremely fnable, character of the pointed-based wasters suggests that they were not 

moved far from their production source. I postulate that after the kiln accident the Leilan 

potters removed the fire screen, thereby letting the over-sintered kiln wares fall into the 

ash-filled firebox. Fire screens/firing platforms may have been valuable, and reusable, 

items, possibly made of refractory materials. Therefore, it seems reasonable to consider 

that they would have been retrieved even when the wasters and kiln itself was abandoned. 

After the kiln mishap, this pit (Feature 27) became a refuse pile, apparently for 

nearby ceramic craft activities. Analyses of the trash fill presented in Table C.15, as well 

as the presence of several unfired "green" sherds, suggests that this was a refuse dump 

near a workshop. Later, during phase 7 (period Ila), this area was re-used for 

construction of another pottery firing facility (Features 26 and 23); however, use of these 

features for ceramic production is not yet conclusive. Craft activities probably dominated 

the use of this area for the rest of the third millermium occupation as evidenced by the 

numerous ash lenses and prolific quantities of ceramic slag recovered during the 1989 

excavations, especially in unit 77E01. 
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C.4.b Significance 

Materials recovered during the 1989 excavation season at Operation 5, Tell 

Leilan, demonstrate that the earliest urban occupation of the area occurred not during 

period II as formerly believed, but during period Illd (terminal Ninevite 5). The data 

recovered suggest that people bearing Ninevite 5 cultural traditions settled here during 

this phase; the definitive materials are not trade wares or imports, but are ceramics 

manufactured on the site as evidenced by the presence of the kiln in phase 9b of the 

sounding discussed here. Moreover, ceramic production was not restricted to villages or 

towns during this early period of urbanism; it was situated within the urban area itself 

That these materials comprise a definite production facility is supported through 

re-fitting of ceramic artifacts. Even though the kiln was only serendipitously sampled, 

full examination of the materials recovered confirm that it was most likely a kiln. Re

fitting is not a complicated procedure; rather, it is a logical methodological tool that 

should be a standard procedure used to test and verify archaeological hypotheses. Few 

other Ninevite 5 pottery kilns have been identified. Remains firom Telul eth-Thalathat 

(Fukai et el. 1974:25-27) and possibly Tell Karrana 3 (Rova 1988:31) are the only ones 

known; thus, identification of the Leilan Illd kiln assemblage is of particular interest. 

Substantial change in the Tell Leilan ceramic assemblage did not occur 

synchronous with the development of urbanism at Tell Leilan; rather, the ceramic change 

occurs later, at approximately the same time as the circumvallation of the site (Leilan Ila). 

Such a shift in the production of ceramics may reflect a shift in the organization of labor 
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and mode of production due to state control. Notably, this change lags behind 

fundamental political and social change and can probably be best understood as a product 

of these changes. This caveat should be remembered whenever and wherever ceramic 

"type fossils" are relied upon to indicate social and political changes. 

Table C.l: Ceramic Ware Designations Used in Test Trench 12 Analysis 

Fine Wares: 
100. Green-buff, yellow-green or green, no visible temper, occasional lime pops. 
101. Buff colored, no visible temper 
103. Brown-buff, no visible temper, occasional lime pops 
104. Gray or gray-buff, no visible temper 
106. Brown-orange, no visible temper, usually black on surfaces, may be intentionally 

smudged. 
108. Green-buff, straw temper 
109. Brown-buff, straw temper 
114. Green-buff, grit temper 
118. Orange, grit temper and lots of white stuff 
120. Green waster, occasional lime pops 
121. Green waster with rust or steel gray colored stains, occasional lime pops 
123. Dark gray wasters ~ battleship gray color. 
124. Other colored waster. 
125. Orange (brick color) no temper visible. 
126. Buff, green-buff, or brown-buff; small red fragments visible, no other visible 

temper. 
127. Dark gray with black burnished exterior (sometimes interior burnished as well); 

no temper, but occasional lime flecks. 

Medium Wares: 
132. Brown-buff, straw temper 
134. Gray or gray-buff, straw temper 
138. Buff-colored, grit temper 
139. Green-buff, grit temper 
140. Brown-buff, grit temper 
141. Orange brick often with a dark core, grit temper 
144. Black or black-gray, grit temper, burnished 
148. Brown-buff, grit and straw temper 
152. Black or black-gray, grit and straw temper, burnished 
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Coarse Wares: 
170. Buff-colored, straw temper, often have lime pops 
171. Green-buff, straw temper, often have lime pops 
172. Brown-buff, straw temper, often have lime pops 
173. Orange brick often with a dark core, straw temper, often have lime pops 
177. Greenish-brown, straw temper, bloated, prob. waster; often have lime pops 
185. Orange with black core, grit temper and limestone flecks 
188. Brown-buff, grit and straw temper 
189. Orange brick often with a dark core, grit and straw temper, or orange-brown buff 

with dark core. 
193. Orange, grit and straw temper and limestone flecks. 
194. Buff-colored, basalt* temper 
197. Orange brick often with a dark core, basalt* temper 

Criteria for WASTERS (any of the below): 
1. Warping 
2. Bubbling and/or blisters 
3. Deep cracks 
4. Highly porous paste (melted, bloated) 
5. Extreme discoloration (rusty color and dark steel-gray ). 
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Table C.2: Munsell Color Value Ranges for Test Trench 12 Wares Described 

COLORS MUNSELL RANGES 

Black and Gravs: 
Black or black-gray 

Gray or Gray-buff 

Dark Gray Waster 

Browns and Oranges: 
Brown-buff 

Brown-orange 
Orange or brick-orange 

lOR 2.5/1; 2.5YR 3-2.5/0; 5YR 2.5/1; 7.5 YR 3-2/0; 
lOYR 3/1-2, 2/1-2 

5YR 7/1; 7.5YR 8/0; lOYR 8/1, 7/1 

2.5 YR 5-4/0; 7.5YR 5-4/0; 2.5Y 4-5/0 

7.5YR 8/2, 7/2; lOYR 8/2, 8/3, 7/3 

2.5YR5/6; 5YR 5/8, 6/6; 7.5YR 6/8, 6/6, 5/6 
2.5 YR 7/6,7/8,6/6,6/8; 5YR 6/8; I OR 6/8 

Buffs and Greens: 
Buff 
Green-buff 
Green, yellow-green 
Green Waster 
Green and Rust Wasters 

5YR 8/1-2; lOYR 8/1; 2.5Y 8/2; 5Y 8/1 
5Y 8/2-3; Gley chart: 5GY/1 
5Y 8/2-6, 7/2-6; also Gley chart: 5GY 6/1 
5Y 7/2-6, 6/2-3; Gley ch^: 5GY 7/1, 6/1, 5/1 
5YR 4/4-6; 5Y 7/2-6, 6/2-3; Gley chart: 5GY5/1,4/1 

Un-flred Sherds Recovered lOYR 8/3-4,7/3 



Table C.3: Surface Treatment Codes Used in Test Trench 12 Ceramic Analyses 

All codes generally follow G. Schwartz's. 
000 = no surface treatment; PLAIN 
001 = Incised, slashed 
002 = Incised, lined horizontal zig zags 
004 = Incised, horizontal lines 
005 = Incised, horizontal ribbing 
006 = Incised, Panels 
008 = Incised, multiple chevrons 
009 = Incised, dotted triangles 
010 = Incised, arrows 
011= Incised, grooved motifs 
014 = Incised, other fingernail 
019 = Incised, hatched zig zags and hatch lines (LMS) 
020 = Incised, Other panels; non-vertical hatching 
021 = Incised, indeterminate type of design, usually near base of vessel. 
022 = Incised, hatched triangles 
023 = Incised, vertical lines 
024 = Incised, fingernail scallops 
025 = Incised, simple zigzags or chevrons 
026 = Incised, angular horizontal squiggles 
027 = Incised, impressed zigzags 
028 = Incised, random gashes 
029 = Incised, angular squiggle slashing 
030 = Burnished 
These codes correspond to those used by G. Schwartz for applied motifs (+30): 
031 = Horizontal Lug 
032 = crescent lug 
033 = interior lug 
034 = knobs 
035 = narrow vertical lug 
036 = other lugs 
037 = disk handle stamp 
038 = handles 
039 = large thick applied handle/lug 
040 = colander 
041 = multi-ribbed object 
042 = deep parallel ridges 
043 = drain frags. 
044 = large and long horizontal projection 
045 = shovel-like object 
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046 = crude disk 
047 = other thing 
048 = spout, fine ware 
049 = round handles 
050 = unknown painted 
051 = vertically slashed #19 
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Table C.5: Ceramic Base Shape Frequencies Listed by Phase 

Phase/ 

Period 
N = Total 

Diagnostic 

Sherd 

Freq. 

Pointed 

Bases 

Mini-flat 

Bases 

Pedestal 

Bases 

Round 

Bases 

Flat 

Bases 

Total 

Freq. and 

Pet. Bases 

Phase/ 

Period 
N = Total 

Diagnostic 

Sherd 

Freq. 

First Percentages listed are row percentages (% bases during phase). 

Second percentage is the column percentage (% of particular base in that 

phase). Third % figure is the Table percent (% of all base sherds). 

5/lib 
N=96 

0 

7 

39% 

24% 

2.52% 

1 

6% 

5% 

0.36% 

4 

22% 

66.6% 

1.44% 

6 

33% 

20% 

2.16% 

18 

100% 

6.47% 

6.47% 

7/IIa 
N=47 

2 
29% 

0.5% 

0.72% 

2 

29% 

6.9% 

0.72% 

1 

13% 

5% 

0.36% 

0 

2 

29% 

6.66% 

0.72% 

7 

100% 

2.52% 

2.52% 

8 / llld 
N=38 

2 

18% 

0.5% 

0.72% 

2 

18% 

6.9% 

0.72% 

1 

9% 

5% 

0.36% 

0 

6 

55% 

20% 

2.16% 

11 

100% 
3.96% 
3.96% 

9a / llld 
N=390 

47 

66% 

24.4% 

16.9% 

6 

9% 

20.7% 

2.16% 

5 
7% 

25% 

1.8% 

1 

1% 

16.6% 

0.36% 

12 

17% 

40% 

4.32% 

71 

100% 

25.54% 

25.54% 

9b / Illd 
N=670 

142 

83% 

73.6% 

51.1% 

12 

7% 

41.4% 

4.32% 

12 
7% 

60% 

4.32% 

1 

0.6% 

16.6% 

0.36% 

4 

2% 

13.33% 

1.42% 

171 

100% 

61.51% 

61.51% 

Total 
N=1241 

193 

69.4% 

99% 

69.4% 

29 

10.4% 

99.9% 

10.43% 

20 

7.2% 

100% 

7.2% 

6 

2.2% 

99.9% 

2.16% 

30 

10.8% 

99.9% 

10.8% 

278 

100% 

100% 

100% 
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Table C.8: Frequencies of Incising on Fine Wares 

Frequency Ware 

Most Frequently Incised; 24% Green and Rust Wasters 

21% Other NVT, Green NVT 

20% 
Other Wasters; Brown and Black 

Burnished NVT 

12% Buff and Brown-Buff NVT 

10% Buff with Red Fragments 

6% Green Wasters 

Least Frequently Incised; 0% 

Grit and straw-tempered fine 

wares; orange wares with carbonate 

inclusions 

Data calculated from all sherds in assemblage discussed in App. C, all phases. Frequency 

of incising = N sherds incised of ware/total sherds of ware 
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Table C.ll: Frequency of Tempered 
Fine Ware Rim Sherds, Listed by 

Stratigraphic Phases 

Phase # Tempered % of Fine Ware Rim Sherds 

5 29 60% 

7 5 26% 

8 2 14% 

9a 9 4% 

9b 1 0.2% 

Table C.12: Frequencies of Surface Treatments on Fine Ware Rim Sherds 

Rim Shape Total Freq. 
Incised Freq. 

(N/% of inc'd) 

Burnished Freq. 

(N / % of burnished) 

Closed everted 23 
2 

2% 

3 

38% 

CIB 146 

00 

0 

CXB 199 
56 

65% 

4 

50% 

CIS 357 
12 

14% 
0 

Open Simple 11 
5 

6% 
0 

Other Open 6 
3 

3% 

1 

12% 

Total 742 
86 

100% 

8 

100% 

Double Spouted 1 0 0 

Cocked 3 0 0 

Open Flat 3 0 0 

Tall Neck 1 0 0 

Other Closed 12 0 0 

Figures calculated from all sherds in App. C assemblage, all phases. Frequency of 
incising = N sherds incised of rim type/ total incised rim sherds. 
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Table C.13: Frequencies of Rim Shapes Associated with Base Shapes 

Rim Shape Associated with Pointed Freq. Associated with Mini-flat Freq. 

cm 1 0 

CXB 0 3 

CIS 20 0 

Table C.14: Frequencies of Ceramic Base Shapes 
Associated with Incised and Burnished Surface 

Treatments 

Base Shape Frequency Incised Freq. Burnished Freq. 

Pointed 193 4 0 

Mini-Flat 29 5 0 

Pedestal 19 0 0 

Round 3 0 0 

Flat 14 0 1 



Tabic C.15: Total Sherd Counts from Phases 9a and 9b Lots 

Phase and Lot 

Number 

Fine Ware Diagnostic 

Sherds 

Fine, Medium and 

Coarse Body Sherds 

Coarse and Medium 

Diagnostic Sherds 

Total Medium and 

Other Sherds 
All Sherds 

Phase 9b 

Lot 239b 

F
re

q
u

en
cy

 

666 649 4 11 1330 

Phase 9b 

Lot 239b 

P
er

ce
n

t 

50% 48.8% 0.3% 0.8% 99.9% 

Phase 9b Summary All Fine Wares =98.9% All Coarse and Medium Wares = 1.1% 100% 

Phase 9a 

Lots 239a. 238 

F
re

q
u

en
cy

 

179 267 36 277 759 

Phase 9a 

Lots 239a. 238 

P
er

ce
n

t 

23.6% 35.1% 4.7% 36.5% 99.9% 

Phase 9a Summary All Fine Wares =58.8% All Coarse and Medium Wares = 41.2% 100% 

NOTE: Sherd counts are only for sherds > 1 square cm. All counts were made after a significant amount of re-fitting was conducted; each discrete 

vessel or vessel profile reconstructed was counted as a single sherd no matter how many sherds were fit together. 

-J vO 
o 
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APPENDIX D: OTHER CERAMIC ARTIFACTS FROM OPERATION 5 

Other ceramic artifacts were recovered from Operation 5 in addition to the 

pottery vessels and sherds described in this dissertation. These fired-clay objects include 

small figurines, cartwheel/spindle whorls, ceramic disks, baked bricks, drain pipes, 

ovcnsltanur, and materials related to ceramic production such as unfired sherds, kiln 

slag, and fused over-sintered vessels (also known as "stacked kiln wasters" or "SKWs"). 

Many of these materials are central to discussions in this dissertation, others are only 

tangential, yet because they are so frequently mentioned, they are described here. These 

are discussed below according to the following categories: small fired-clay finds, fired-

clay materials related to ceramic production, and fired-clay architectural materials. 

D.l Small Fired Clay Finds 

D.l.a Small Figurines 

A minimum of 115 ceramic figurines were recovered during Operation 5 

excavation. Most were fragmentary, and almost all appear to be zoomorphic; they are 

primarily sheep or rams, but occasionally other animal forms may have been represented 

(see table D.l, below). A few appear to be horses or camels; as these date to 

approximately 2200 B.C., they are rather early representations. There is a marked lack 

of anthropomorphic forms. Speiser (1935) noted that the Gawra anthropomorphic 

figurines probably were ritual objects based on their scarcity with respect to the 

zoomorphs in the figurine assemblage; no direct ritual association can be made for the 

Leilan figurines based on either provenience or form. 
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Note that nearly all figurines represent domesticated animals. The preponderance 

of caprids may underscore the importance of these herds to the economy of the region, 

and may also suggest an influx of settled or settling pastoralists in the late third 

millennium urban Leilan population. 

Table D.l: Figurine Types from Operation 5 

Form Frequency Comments 

flgurine fragment 74 indeterminate, but most sheep/ram 

sheep 20 

ram 4 includes two items termed "bulls" 

horse 10 

camel 3 

pig? 1 

"hairy" 1 Probably an iconoclastic 

sheep/ram form 

snake 1 

cart I 

Total 115  

Intriguingly, virtually all specimens are from the terminal phase of Operation 5 -

stratigraphic phase 4. Though systematic analysis has not yet been conducted, most of 

these objects are under 12 cm in their greatest dimension. They all appear to have been 

hand-modeled, are solid, and appear to have been formed of clay similar to that used to 

produce fine ware ceramics. Most specimens were buff or green-buff in color, but some 

are green/yellow-green or brown buff. Occasionally specimens are spectacularly well 
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modeled, but by and large they are roughly modeled; the "idea" of the animal was 

apparently sufficient to whatever purpose they served. Figurine fragments appear to be 

particularly profiise in excavation unit L89 77E01, and are associated with the baked 

brick floor. 

Similar figurines were also found at Gawra "as late as Stratum VIII." Earlier 

strata, however, yielded the greatest frequency of figurines (Speiser 1935:66-73). Unlike 

Gawra, however, none of the Leilan Op. 5 figurines are anthropomorphic, none showed 

any painted ornamentation, and none were wheeled (no perforated feet were found at 

Leilan). Though of a later period and made with the potter's wheel rather than hand-

forms, Simpson (1997:53) suggests that figurine forms were produced as toys and "sold 

as a sideline" by potters in second-millennium Mesopotamian workshop traditions. 

D.l.b Perforated Clay Disks: Cartwheels/Spindle Whorls 

A minimum of 21 perforated baked clay disks were found during Op. 5 

excavations; 11 of these were located in unit 77E01. These have usually been 

characterized as "cartwheels" in Near Eastern literature, but also resemble spindle whori 

weights used in the Near East and other areas of the world. No systematic study of the 

Leilan perforated disks has yet been made, but the flmction of these items could probably 

be examined through microanzdyses of the edges of the artifacts as well as by weighing 

the objects themselves. Microwear analyses would show whether or not a "wheel" had 

been rolled and thus used on a toy or model chariot/cart. Weight of the elements could be 

used to assess whether or not the objects would have been suitable for spindle whorls; 
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such a fiinction is weight-dependent (reference to Raqaii volume?). 

A weaving implement function is suggested by the association of a perforated 

disk with a bronze needle; in addition, several notched stones believed to be yam spools 

were found on a well-plastered floor in front of a two-course mudbrick wall containing 

small postholes in unit 77E01.'®' The wall may have been a loom platform, and this may 

be the remains of a weaving activity area. 

D.l.c Other Small Clay Objects 

Other miscellaneous fired and un-fired clay objects were encountered during the 

excavation of Op. 5. These included spheres, ellipsoids, cubes, or small flattened, 

unperforated disks. A few unfired specimens resemble sling pellets found at Gawra; 

however, unlike those from Gawra, none of these ellipsoids were inscribed, and they were 

not ubiquitous throughout Operation 5, as was noted at Gawra (Speiser 1935). At least 

one other appeared to be a small stamp seal. Most others have no clearly apparent 

function, and may be interpreted as the miscellaneous bits of clay that are frequently 

found near potters' workshops and homes in ethnographic contexts. 

D.2 Fired Clay Finds Related to Ceramic Manufacture 

D.2.a Unfired Sherds - "Green Pottery" 

Several (N > 30) unfired ceramic fragments were found during excavation of test 

trench 12 in unit 77E01. These materials were restricted to the trashy levels of the kiln 

The bricks from which this wall was made were narrow; I believe that the wall was 
never much higher than 3 courses based on the surrounding collapse and the higher 
preservation of other adjacent walls. 
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dump (see discussion in Appendix C.2). Though many were undecorated body sherds, 

some pieces showed incised motifs, plain and beaded rim shapes, and pointed bases; all 

of these diagnostic elements were typical of the Leilan Illd assemblage, and were also 

typical of forms which appear to have been produced in the kiln found below the strata 

containing the unfired pottery. The color, texture and composition of these materials are 

further described in Chapter 6. The presence of these artifacts in 77E01 further 

substantiates the presence of a Ninevite V ceramic production workshop there because it 

is unlikely that such "green wares" would have been present outside of a potter's work 

area. 

D.2.b Stacked Kiln Wasters (SKWs) 

Several stacks of fiised, over-sintered ceramic vessels were found in Op. 5 as well 

as in other localities previously excavated in the Leilan lower town; twenty-seven 

separate SKWs have been excavated from various loci. SKWs are open vessel forms 

typically found fused in tall stacks; some are over a meter long and contain over 60 

vessels. Some stacks, however, have only two identifiable vessels preserved in them. 

Although Blackman et al. (1993:66) report a SKW that is 2 meters in length, I have not 

seen any that long. It is clear that these represent stacks of vessels as they had been 

loaded into kilns for firing; apparently the kiln became too hot and they fused together. 

All SKWs appear to have been broken in antiquity, probably partly due to their status as 

"mistakes" and "trash" as well as to their significant weight — transporting them away 

from the production site would not have been a trivial matter. None have yet been 
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"recovered inside a kiln or in any other original context" (Senior and Weiss 1992:17). A 

single stack of these materials has been intensively studied by Blackman et al. (1993). 

Other stacked kiln wasters (SKWs) are discussed by Senior and Weiss (1992). 

D.2.C Ceramic Disks 

Ceramic disks are coarse ware that has been fired into flat, plate-like forms. Only 

a few of these have been found in Op. 5 (N = 3 at most). Though these pieces could be 

pot lids or portions of lids, I assume that effective lids would have some sort of applique 

handle affixed. Because several pieces are fragments, it is unclear whether or not handles 

were attached. One piece, which is almost complete, shows concentric rings of use-wear 

on micro-examination (see discussion in Chapter 7). I believe this could be part of 

potter's wheel. A ceramic potter's wheel is known from Ur, although the Ur piece 

weighed 44 kg (Simpson 1997b:50); the Leilan ceramic disk is most likely only the top 

portion of a wheel - the portion on which clay was centered and vessels formed. 

D.2.d Fired "Hump" 

This artifact is made of green/yellow-green fine dinky ware which was well-

sintered; it was found in street-paving trash dating to Leilan period lib. Its upper portion 

shows the shape of the interior of a wheel-thrown vessel, but there is no finishing on its 

exterior and it has a thick, irregularly-shaped base ("base" thickness > 8 cm). As such, it 

appear to be the end "hump" of clay from which bowls were taken (see discussion in 

Blackman et al. 1993). This is probably further evidence that Leilan period lib ceramics 

were wheel-thrown forms, but it is curious, to say the least, that such a piece was fired. 
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D.2.e Kiln Slag 

Approximately 3.5 cubic meters of kiln slag "boulders" were retrieved in unit 

77E01. These frequently measured more than 30x30x10 cm. Many other miscellaneous 

"drips" and smaller slag fragments were found elsewhere in Op. 5; small slag fragments 

were especially common in sherd-paved areas. Leilan ceramic slag is generally very dark 

green or dark gray and appears to have been heavily reduced. In appearance, the slag 

occurs along a continuum between a dense mass with a glassy sheen (obsidian-like) and a 

highly porous, less dense basalt-like form; as such, slag could potentially be easily 

confused with geologic entities. Slag "boulders", though heavy, are frequently fnable 

and crumbly; thus, their large size in 77E01 suggests that they were not transported far 

from their original production site. 

The Leilan slag is primarily from melted inner kiln walls; it probably flowed 

down after the walls were "fluxed" with potash present in wood smoke from fuels used 

for firing. Some slag is probably also from vessels themselves, or at least some wasters 

were occasionally mired in kiln slag (sherd profiles are sometimes observed in slag 

boulders). 

What does this profiision of slag in Op. 5 mean? Period lib saw innovation of 

new firing techniques, as can be inferred from SKWs. "Clinky wares" and well-sintered 

proto-stoneware were now in vogue. To produce these new materials, either innovations 

were made in the kiln structures and designs or the fuel sources and quantities changed, 

or both; this probably resulted in experimentation, sometimes with negative results, when 
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potters attempted to produce more highly-sintered clay bodies. The lib Leilan potters 

appear to have been pushing the refractory limits of the local clays. 

Why would potters be experimenting with the refractory limits of their wares, 

especially when fuel must have been at a premium in the now-urbanized environment? 

Stein and Blackman (1993) suggest that the potters were attempting to increase toughness 

and thus attain greater vessel durability. I suggest that the potters were instead attempting 

to limit porosity; porosity is inversely proportional to firing temperature(Kingery et al. 

1976; Lawrence 1982; Norton 1972; Shepard 1954:23). Perhaps these vessels were 

meant to hold semi-precious liquids; however, the highly-fired vessels are all open forms 

which do not seem logical for transport of liquids. The emphasis on well-sintered clay 

bodies, as well as the forms involved, also suggest that the Leilan potters were attempting 

to emulate stoneware, especially Metallic Ware (Kiihne 1976). Though Metallic Ware, 

also known as "North Mesopotamian Stone Ware," is identified from the Habur to the 

Euphrates, being especially famous from Tell Chuera, the origins of this ceramic type are 

likely farther east, in modem northern Iraq. It has been noted as an "Akkadian" ceramic 

form by Bail (1990). Given the large number of "mistakes" (SKWs and profuse slag) at 

Leilan in Op. 5, are we therefore seeing mimicry rather than directed management of 

stoneware production? 

D.3 Architectural Fired Clay Objects 

D3.a Baked Bricks 

Baked or fired clay bricks are rare outside of Leilan Period I (Old Assyrian) 
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contexts, but they were encountered in the Lower Town South (Op. 5) excavations. A 

baked brick platform/courtyard, measuring approximately 2.3 X 4.6 meters, was 

excavated in unit 77E01. The bricks are uninscribed. 

This platform was laid in stratigraphic phase 4, which was the terminal occupation 

phase of Operation 5. On first examination, the occurrence of this seemingly elite 

architectural component in a non-elite workers' quarter is surprising; however, given the 

huge amount of kihi slag with which it is associated, as well as a large drain, and ash 

which overlay a portion of the bricks, it seems clear that a ceramic workshop dating to 

this period must be located in the vicinity in an as-yet-unidentified location. The 

existence of such a workshop is also suggested by the preponderance of period lib 

ceramic materials in the adjacent street paving. Several stacked-kiln-wasters (see above, 

section D.2.b) were also located within Op. 5 lib contexts; all of these were found in 

secondary deposits. Because they are somewhat heavy and bulky to move, 1 suggest that 

they are not located far from their "source" - a Leilan period lib kiln in which they were 

originally produced. If the inferences outlined by Senior and Weiss (1993) are accepted, 

this baked brick platform may be associated with a kiln in which "sila vessels" were 

produced and the platform may suggest an "attached" or elite-sponsored location for sila 

bowl production. Given its position virtually on top of an earlier Ninevite V (Leilan 

period llld) ceramic workshop, it seems a likely venue for an Akkadian-period workshop 

as well. 

Baked bricks were also encoimtered in unit 77E01 in an 8-course single-brick-
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wide wall, as well as in the edges of a large drain, and in sherd-paving in the 

alleyway/drain between 77E01 and 77F01. Miscellaneous isolated baked bricks were 

also found covering drainpipes on the western side of the Op. 5 main street. 

D3.b Drain Pipes 

Several drain pipes or pipe fragments were found during the Op. 5 excavations. 

When encountered these items were not coded as ceramics in this study. At least three 

pipes were found in situ (see Weiss 1990b:Abb 6, page 200). No in-depth study has been 

conducted of the pipes, but they appear to have been slab built rather than wheel-thrown, 

tempered with straw/chaff, and fired in an oxidizing atmosphere to a bright orange-color, 

sometimes with a dark core, suggesting rapid sintering rather than prolonged kiln firing. 

The pipes occur in 40-50 cm lengths and are tapered such that the orifice diameter 

(roughly 10-15 cm) of one end is greater than that of the other; this way, they fit together 

much the same way as do modem examples worldwide. 

No period Illd (Ninevite V) examples have yet been found, but this may only be a 

result of the relatively restricted extent of non-elite, domestic architecture exposed at Tell 

Leilan from this period. Drainage systems may, however, be a later development as they 

are an adaptation to dense urban living conditions which were not known in this area 

prior to period Illd. As such, it would not be expected that such systems would be in 

place with the first urban construction levels. 

D.3.c OvevtslTanur 

Several examples of clay ovens were discovered during the Op. 5 excavations; 
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systematic study of these features has not been conducted, but I summarize their form and 

spatial distribution here. I do not believe that these features were intentionally fired as 

"ceramics;" rather, they became sintered through use (cf. Rye and Evans 1976:70-72). 

Discussion of these is included here because their fragments are intermixed with period 

lib sherd assemblages throughout Op. 5, especially in sherd-pack street pavement. It is 

thus necessary to differentiate these materials from ceramic vessel sherds. 

The best preserved, and largest, examples were those located in unit 76E19 (these 

ovens may also have been later used as granaries). A few of the 76E19 features stood 

over 1 meter high and had inner diameters of approximately 1 meter; smaller ovens 

(roughly 60 cm in diameter) were also present in both 76E19 and in test trench 12. unit 

77E01. Tall ovens appear to be a phase 4 phenomenon, whereas smaller ones are 

sometimes encountered in phases 6 and 7 (Leilan period Ila). 

All of these features were hand built of clay courses, with each course measuring 

15-25 cm tall; many ovens had finger-wide ridges on their exterior surfaces. The oven 

wall is very thick ~ sometimes over 5 cm thick. The interior surface appears somewhat 

polished or plastered. Most ovens were tempered with very coarse inclusions of basalt 

and sometimes broken pottery. Most fragments do not appear to have been evenly fired 

through the "paste" ~ it is therefore believed that the ovens were first used as "green" clay 

and became fire-hardened through use. 

Such a practice is still used today at Leilan and the surrounding villages in bread 

oven manufacture (personal observation). The modem bread ovens {tanur) are taller, and 
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are generally situated in the entry room of the house, but are also sometimes installed in a 

hut-like outbuilding in the courtyard or an exterior area. Modem ovens are fueled 

primarily with sheep dimg kindled with sticks, brush and straw. In use, the fire is first set 

in the oven; after it is hot for over 45 minutes, flat bread is placed on the interior surface 

for baking. As such, high temperatures, certainly high enough to partially sinter the clay 

walls, are attained. Though most contemporary ovens observed at Leilan during the 1989 

field season were tall, occasional shorter ones of smaller diameters were also observed. 

These were termed "portable ovens" by their owners, of the type that might be taken 

away for an extended (but temporary) stay. These portable, or "picnic tanur," are 

formally similar to the small ovens found in Op. 5. 

D.4 Summary of Op. 5 Ceramic Artifacts 

A total of 27 whole vessel types have thus far been defined for Op. 5; undoubtedly 

there are more than twice as many types that could be defined from closer work with the 

firagmented assemblage as well as firom more extensive excavation, especially of period 

Illd architectural contexts (see discussion of whole vessel forms in Chapter 5). Less 

frequently-occurring other ceramic artifacts have been discussed; many of these are not 

usually considered in studies of pottery: baked bricks, drain pipes, ovens//a«ur, 

cartwheel/spindle whorls, small figurines, ceramic disks, and materials related to ceramic 

production such as unfired sherds, flised over-sintered vessels (SKWs), and kiln slag. 

However, taken together with the fr^mented assemblage and whole vessels, these 

materials present a clearer picture of the demands on third milleimium potters and the 
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variety of goods produced by craftspeople working in clay. As such, the study of the 

ceramic artifacts in conjimction with the ceramic vessels and sherds contributes to a 

broader understanding of third millennium life and economy. Quantified analyses of the 

fragmented assemblage are discussed in Chapter 5 and Appendix B. 
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APPENDIX E: IN-DEPTH ANALYSIS OF LEILAN LOWER 

TOWN SOUTH CERAMICS 

E.l Goals of Analysis 

The in-depth analysis of the Lower Town South Fine wares establishes 

quantifiable characteristics of the pottery that indicate the techniques used in production. 

These properties and marks are interpreted in Chapter 7 so that relative estimates of the 

time expended in ceramic production can be assessed. 

The traits coded here have been combined with the general ceramic analysis 

described in Chapter 5. Only a sub-sample of the material examined in Chapter 5 was 

examined in depth. The provenience information, "new ware" and "lump ware", as well 

as rim and base diameter measurements, have been carried over firom Chapter 4 and 

Appendix B to the new in-depth data file described here. The two data sets are cormected 

by sherd numbers. The next section describes the characteristics coded in this study, the 

reasons why these traits were examined, and the code numbers assigned in analysis. The 

characteristics are presented in the order in which they would be produced during 

production. 

E.2 Characteristics Noted and Measured 

E.2.a Wheel Direction 

Interior basal marks left in pottery often denote the direction in which the potter's 

wheel was turning during vessel production. These have been compared to both 

replicated samples and to information gleaned fi"om potter-consultants (Appendix G). 
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The direction of rotation is recorded in the in-depth study. It is unlikely that there will be 

any variability in wheel direction, but were there, this would definitely indicate at least 

two different workshops or organizations of potters who had probably learned their crafl 

in different traditions. Tucson potter Don Swanson (see App. G) mentioned that he had 

once tried to "throw backwards" and that he had found it virtually impossible. It seems 

unlikely that individual potters would throw vessels on wheels rotating in both directions; 

rather, I would expect that individuals would have a marked preference, such as that 

expressed by Swanson. Note, however, my observation of a plate apparently thrown in 

the direction opposite to "normal" products within a single potter's display (App. G, 

Russell). 

Though I coded the wheel directionality based primarily on comparison to the 

interior "swirl" in replication samples 1 had produced myself on the kick wheel. Rye 

notes that: 

The directionality of rotation can be determined from lifting grooves. 
Hold the vessel vertical or place it on a flat surface and rotate it slowly. 
Follow visually one groove; if it moves upward, the direction of rotation is 
the same as the original. Alternatively, look at the exterior; if the grooves 
slope upwards from left to right, the wheel originally rotated clockAvise 
(Rye 1981:75). 

Coded in the in-depth analyses are the following characteristics: 0 - not base and cannot 

determine directionality; 1 - clockwise interior swirl; 2 - vessel Segment too small to 

assess; 3 - counterclockwise interior swirl; 4 - clockwise direction as noted fi-om exterior 

markings; 5 - counterclockwise direction as noted from exterior markings. Note that 

because exterior markings might be confused with trimming marks, care must be taken in 
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this assessment. 

E.2.b Clay Stretch Marks 

Potter-consultants universally identified a specific marking on vessel interiors as 

"stretch marks" which were formed when the clay was "not fat enough," that is, the clay 

was not plastic enough to meet the stresses to which it was subjected during vessel 

formation (see App. G). Many potters commented that they believe that such clay would 

be difficult to work on the potter's wheel. This characteristic is coded as follows: 0 - no 

compression or stretching noted; I - stretch marks, clay not "fat" enough. 

E.2.c Throwing Marks 

Interior, or exterior if not trimmed away, throwing marks associated with lifting 

the clay are generally considered evidence of wheel-manufacturing. Though not 

explicitly related to the speed of rotation, throwing rills are related to both the speed and 

adeptness with which vessel walls were lifted up from the centered clay on the potter's 

wheel. Because they may be either smoothed out by subsequent vessel shaping or 

trimmed away later in production, their occurrence is not necessarily a diagnostic gauge 

of potter skill. Rather, their presence may indicate that several steps were left out of 

production, and may therefore indicate less time expended in shaping of that specific 

vessel. 

Throwing mark data were collected in the following categories: visibility and 

count. Visibility of throwing rills is related to their depth and is coded as follows: 0 - not 

evident; 1 - vessel firagment too small to assess; 2 -almost invisible; 3 - moderately 
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visible; 4 - obvious; robust, regular lifting rills indicating that vessel was lifted and 

shaped in one smooth motion. Throwing rill count was quantified only for categories 3 

and 4, above. These were counted as "rills per 10 cm." Vessels that had no rills evident, 

or were too small for assessment, or were almost invisible were coded as "0" rills per 10 

cm. 

E.2.d Vessel Wall Thickness 

In discussions with potter-consultants described in Appendix G, both vessel wall 

thickness and vessel base thickness were generally characteristics that they used to gauge 

the relative skill and/or speed with which a vessel had been formed. To examine this 

dimension further, vessel walls were measured with digital calipers and recorded in the 

in-depth analyses. A further field was coded that described whether or not the vessel wall 

had been trimmed: 0 - no trimming evident; I - trimming evident; 2 - inconclusive. 

E.2.e Vessel Base Thickness 

See above discussion regarding relative skill and/or speed of production. In only 

one case did a consultant suggest an alternative explanation; Will suggested that thicker 

bases were both more durable and better for containing liquids (App. G). To examine 

this dimension further, vessel walls were measured with digital calipers and recorded in 

the in-depth analyses. A further field was coded that described whether or not the vessel 

wall had been trimmed: 0 - no trimming evident; 1 - trimming evident; 2 - inconclusive. 

E.2.f Rim Modification 

Was the vessel rim modified and shaped or was it left more-or-less "natural" as it 
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was thrown without additional attention? This category is coded as follows: 0 - not a rim 

sherd or too small to assess; 1 - rim left "natural," that is, as a simple rim or a pinched 

simple rim; 2 - moderate rim modification, such as an exterior beaded rim or slightly 

everted lip; 3 - shaped rim, such as most restricted vessels with carefully shaped everted 

rims. 

E.2.g String Cuts 

Vessel bases were examined for information relating to how the vessels were 

removed from the potter's wheel. Generally, string cuts are interpreted as evidence that 

the vessel was formed "off the hump." Parallel, straight drag-marks indicate that the 

vessel was stationary when removed. Slightly curved drag-marks indicate that the vessel 

was rotating slowly when cut off the wheel, and a spiraled "C" - shaped string-mark 

indicates that the vessel was rotating rapidly when cut loose. A vessel base which is very 

smooth and concave, with a distinct, sharp edge between the vessel wall and the base, 

indicates that the vessel was left to dry on the wheel-head and was later removed (see 

discussion of "sucking up" in App. G under Don, Kendall and Ned). The following 

codes were used in this category; 0 - not a base sherd; 1 - pointed or rounded base that 

would not exhibit such cutting; 2 - vessel fragment too small to exhibit diagnostics; 3 -

parallel drag marks; 4 - slightly curved drag marks; 5 - C-shaped string cut marks; 6 -

trimming or smoothing of base is evident, cut marks may have been obliterated; 7 - dried 

on wheel-head ("sucked up"). 
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E.2.h Handling Marks 

If formed vessels were moved from the potter's wheel when they were still freshly 

formed, some sort of fingerprints or "finger blotches" would have been left on their 

surfaces. Though such marks could easily be trimmed off at a later time, several were 

noted in the Leilan Op. 5 assemblage. Their presence indicates that the vessels were 

handled when wet, and is probably an indicator of production speed. This character is 

coded as: 0 - no fingermarks present; 1 - sherd too small to assess; 2 - wet finger 

"blotches" present; 3 - finger prints discemable. 

E.2.i S-Cracks or Compression Cracks 

"S-cracks" are diagnostic traces of wheel-production (see Rye 1981:66, 75), and 

many are noted in the Leilan Op. 5 assemblage. Don Swanson, a potter-consultant 

described in App. G, explained his solution to the compression-crack "problem:" he adds 

an equalizing compressive force to the base of his ceramics and has found that this 

prevents S-crack formation. A probable parallel technique is noted in some of the Leilan 

pointed bases. This trait is coded as: 0 - not a base, or base too small to assess; 1 - S-

crack present; 2 - No S-crack, no evidence of compressive force used; 3 - No S-crack, 

evidence of compressive force used. 

E.2.j Join Marks 

Some vessel forms may have been created by the joining of varied vessel 

components, specifically, vessel handles to bodies, pedestal bases to bodies, spouts to 

vessel bodies, or other forms. Joining of vessel components is significant because it 
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reflects another, if not more, production step(s). These are coded as follows: 0 - no 

evidence of joining; 1 - vessel pedestal not joined to body, but formed in single piece; 2 -

vessel pedestal joined to vessel body; 3 - handle joined to vessel body; 4 - spout joined 

to vessel body; 5 - spout formed without joining; 6 - other join to vessel body, describe 

in notes section. 

E.2.k Trimming Marks 

Most Fine ware vessels observed in the Op. 5 assemblage exhibited some degree 

of trimming or finishing. Ceramic vessels can be trimmed when they have dried to 

"leather-hardness," that is, to a solid but not completely dried form whose walls cannot be 

warped or indented by handling. The vessel is typically mounted in a chuck or simply in 

flexible clay on the wheel head, usually upside down, and rotated. Trimming marks are 

produced when a tool is applied to the spinning vessel and clay is cut away from it. 

Temper fragments or other inclusions are dragged free by the tool as the pot is trimmed 

and these inclusions leave grooves in the surface of the vessel that extend only partway 

around the vessel circumference. Any portion of a vessel may be trimmed, but potters 

generally only trim vessel exteriors. Because of the drying time needed between vessel 

forming and trimming, as well as the re-mounting of vessels on the wheel head, trimming 

constitutes a separate step in vessel production and is significant in terms of time 

expenditure during production. 

Assessment of vessel trimming is an important component in reconstructing the 

manner in which Leilan period Illd pointed-based cups were formed on the potter's 
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wheel. Potter-consultants did not agree on the method used to form the vessels (see App. 

G), and I believe that the best way to differentiate the two basic methods ("right-side up" 

or "upside dovra") is through examination of the trimming marks. Were vessels thrown 

"upside down," that is "coned" or closed over, then vessel rims would have been cut from 

the wheel head and been very rough. The resultant rims would have needed to be 

trimmed in order to appear like "normal" smoothed vessel rims. In addition, many 

modem consultants found it unlikely that third millermium potters would have trimmed 

the base of their pointed vessels after carefully forming them "upside down." Trimming 

marks on pointed bases are interpreted as indications that the vessels were thrown "right 

side up" off the hump and later honed to a point with trimming. 

Because vessel bases, walls and/or rims can be trinuned, each of these 

permutations is coded in the in-depth analysis format. A three-digit code is used; the first 

digit reflects the base, the middle digit describes the wall, and the third refers to the vessel 

rim. The following codes are used in these digits to describe vessel trimming: 0 - not a 

base, body sherd or rim, respective to the column in which it is coded; 1 - inconclusive 

evidence of trimming, probably because sherd is too small for assessment; 2 - minor 

trimming evident; 3 - extensive trimming evident; 4 - carination formed via trinuning; 5 

- rim shape determined by trimming. 

E.2.1 Surface Treatment - "Decoration" 

Though only a small percentage of this assemblage is decorated, the methods used 

are analyzed and described here. Most decorative techniques present in the Op. 5 
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ceramics are fairly time-consuming, and thus are an important aspect of the measure of 

time expended during ceramic production. Vessel decoration falls into two main 

categories: burnishing and incised decoration. 

E.2.1.i Burnishing 

Burnishing is coded as follows: 0 - no burnishing present; 1 - highly glossy 

burnishing, exterior only; 2 - highly glossy burnishing, interior and exterior; 3 - dull 

burnish/smoothing, exterior only; 4 - dull burnish/smoothing, interior and exterior; 5 -

other burnish, describe in comments. Burnishing, where present, is also characterized by 

the number of strokes evident per square centimeter. This may not be a useful measure 

because ideally an extremely well-bumished vessel would show no burnish impressions -

if burnishing was continued until the vessel was entirely dry, then distinct lines would not 

be visible. In practice, however, it is easier to produce a burnished surface in a vessel that 

is still somewhat damp; when a "not-yet-leather-hard" vessel is burnished, 

distinct lines can usually be seen in the finished product (personal observation of L. 

Senior from replication). 

E.2.1.ii Incising and Excising 

Incising and excising are characterized in a number of ways. First, the number of 

steps evident is counted. These are then differentiated into the number of steps done with 

Contemporary pottery produced in the Southwestern US at Santa Clara and Santa 
Aima Pueblos is highly burnished. Though the potters burnish their leather hard pots 
when wet with slip, they burnish until the slip is dried to attain the glassy, highly 
reflective finish characteristic to their wares. 
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rotation vs. the number of steps done without rotation (that is, the use of the potter's 

wheel). Likely tools used in each step are then noted for the sherd. The consistency of 

tool marks between sherds is compared. The stroke direction is noted from examination 

of the marks left in the vessels; potter-consultants noted that uicising and excising marks 

are deeper at the point where they originated than where they are pulled out of the vessel 

(see Don Swanson's comments. Appendix G). The degree to which clay is dragged in the 

incised grooves indicates the wetness/dryness of the vessel at the time of incising. This 

factor is also noted here because of its importance in calculating a "delay time" between 

vessel shaping and vessel decoration. 

E.2.in Ware PorosityA^itrification 

Schwartz (1988, ware 119) described "dinky ware" but gave no technological 

explanation of it. This ware characteristic is identified by the distinctive "clink" heard 

when sherds are dropped individually on hard surfaces. Only well-sintered, non-porous 

ceramics make this sound when dropped, and the characteristic reflects a combination of 

the peak original firing temperature and the specific clay fabric used in production of the 

specimen. 

Clay mineral decomposition occurs as green pottery is heated, and apparent 

porosity increases until this decomposition is complete at temperatures ca. 600° C. 

Between 600° and ca. 900° apparent porosity changes very little (Rye 1981:121-122). 

Vitrification begins above ca. 900° in most ancient ceramic materials and, "as glass 

forms, pores are sealed gradually and apparent porosity decreases. This decrease 
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continues until the temperature is high enough that the glass becomes fluid and the gas in 

the sealed pores expands, causing bloating" (Rye 1981:122, and Fig. 110). 

Low- to Medium-fired ceramics will not make the characteristic "clink" when 

dropped on a hard surface. The lower porosity attained when vessels are fired above the 

vitrification point causes the "clink." To better compare Op. 5 data with Schwartz' 

previous work, the in-depth sample has been examined in this light. Each sherd in the in-

depth study has been characterized as either: 0 - no clink; 1 - partial clink; 2 - dinky; 3 

- probably waster (bloating or materials vitrified together). 

I believe that occurrence of this characteristic in locally-produced wares will 

increase between Leilan periods Illd and lib. This characteristic will also identify some 

trade wares, such as "true" metallic ware (usually gray in color) and the so-called "Roman 

Wash" material (which is usually red-orange). 

E.2.n Firing Clouding 

Surface colors and their gradations indicate variations in kiln atmospheres during 

firing. Surface variations sometimes may also indicate changes caused by post-

production heating and use, but these are not considered in this study. Firing information 

is grouped into two main categories: (1) fire clouding presence/absence and shape, and 

(2) color of fire clouding. Fire clouding shape is coded as the following: 0 - none present 

or firagment too small to assess; 1 - hot spot, not linear fire cloud; 2 - linear demarcation 

suggesting that vessels were stacked in kiln. 

Fire cloud color is coded as follows: 0 - no cloud present or firagment too small to 
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assess; 1 - red-brown-buff gradation; 2 - green-brown-buff gradation; 3 - green-rust 

gradation; 4 - other color combination. Additional comments should be noted in 

comments section, such as whether the fire cloud was fired entirely through the vessel 

paste or not. 

E.3 Sample 

Only Fine wares were analyzed in this in-depth study, and only a sample of the 

Leilan Operation 5 assemblage was examined. Analyses were restricted to Fine wares 

because I was specifically interested in examining ceramic technological change over 

three consecutive periods which was not related or obscured by ceramic use-life and use 

pattern concerns (see section 2.2.a for fiirther discussion). Only a sample of the total Fine 

wares was subjected to in-depth analyses because of the greater time needed for this 

analysis. Future analyses should concentrate more effort in coding as many of these 

variables as possible; thus, elite and non-elite sectors can be better compared. 

Representative samples were chosen fi-om the three periods: Illd. Ila and lib. 

Provenience I materials were analyzed whenever possible. A total of 574 sherds were 

studied, 98 firom Illd, 160 firom Ila, and 316 from lib contexts (see discussion in section 

7.3 .a). Quantification of the in-depth analyses is presented and the significance of these 

results is discussed in Chapter 7. 
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Figure E.1: IN-DEPTH ANALYSIS CODE SHEET 

1-4 Sherd Number 

5-9 Square Designation 

10-12 Lot Number 

13 Wheel Direction 

0 - not base and caimot determine directionality 

1 - clockwise interior swirl 

2 - vessel fragment too small to assess 

3 - counterclockwise interior swirl 

4 - clockwise direction as noted from exterior markings 

5 - counterclockwise direction as noted from exterior markings 

Note that exterior markings could potentially be confused with trimming marks, so care 
must be taken in this assessment. 

14 Stretch Marks 

0 - no compression or stretching noted 

1 - stretch marks, clay not "fat" enough 

15 Throwing Marks 

0 - not evident 

1 - vessel fragment too small to assess 

2 -almost invisible 

3 - moderately visible 

4 - obvious robust, regular lifting rills indicating that vessel was lifted and shaped in one 

smooth motion 

16-17 Rill Count 

Throwing rill count was quantified only for categories 3 and 4, above. These were counted 

as "rills per 10 cm." Vessels that had no rills evident, or were too small for assessment, or 

were almost invisible were coded as "0" rills per 10 cm. 

19-22 Vessel Wall Thickness 

vessel walls were measured with digital calipers and recorded 

23 Vessel Wall Thinning? 

0 - no trimming evident 

1 - trimming evident 

2 - inconclusive 

24-27 Vessel Base Thickness 

vessel walls were measured with digital calipers and recorded 

28 Vessel Base Thiiming? 

0 - no trimming evident 

1 - trimming evident; 2 - inconclusive 
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Figure E.1: IN-DEPTH ANALYSIS CODE SHEET, continued 

29 Rim Modification 

0 - not a rim sherd or too small to assess 

I - rim left "natural," that is, as a simple rim or a pinched simple rim 

2 - moderate rim modification, such as an exterior beaded rim or slightly everted lip 

3 - shaped rim, such as most restricted vessels with carefully shaped evened rims 

30 String Cuts 

0 - not a base sherd 

I - pointed or rounded base that would not exhibit such cutting 

2 - vessel fragment too small to exhibit diagnostics 

3 - parallel drag marks 

4 - slightly curved drag marks 

5 - C-shaped string cut marks 

6 - trimming or smoothing of base is evident, cut marks may have been obliterated 

7 - dried on wheel-head ("sucked up") 

31 Handling Marks 

0 - no fingermarks present 

1 - sherd too small to assess 

2 - wet finger "blotches" present 

3 - finger prints discemable 

32 S-Cracks or Compression Cracks 

0 - not a base, or base too small to assess 

1 - S-crack present 

2 - No S-crack, no evidence of compressive force used 

3 - No S-crack, evidence of compressive force used 

33 Join Marks 

0 - no evidence of joining 

I - vessel pedestal not joined to body, but formed in single piece 

2 - vessel pedestal joined to vessel body 

3 - handle joined to vessel body 

4 - spout joined to vessel body 

5 - spout formed without joining 

6 - other join to vessel body, describe in notes section 

34-36 Trimming Marks 
34 = base 

35 = vessel wall 
36 = rim 

0- not a base, body sherd or rim, respective to the column in which it is coded 

I - inconclusive evidence of trimming, probably because sherd is too small for assessment 

2- minor trimming evident 

3- extensive trimming evident 

4- carination formed via trimming 

5- rim shape determined by trimming 
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Figure E.1: IN-DEPTH ANALYSIS CODE SHEET, continued 

37 Burnishing 

0 - no burnishing present 

1 - highly glossy burnishing, exterior only 

2 - highly glossy burnishing, interior and exterior 

3 - dull burnish/smoothing, exterior only 

4 - dull bumish/smoothing, interior and exterior 

5 - other burnish, describe in conunents 

38-39 Burnish Count 

count of marks per cm-

40 Vitrification 

0 - no clink 

1 - partial clink 

2 - dinky 

3 - probably waster (bloating or materials vitrified together) 

41 Fire Clouding Shape 

0 - none present or fragment too small to assess 

1 - hot spot, not linear fire cloud 

2 - linear demarcation suggesting that vessels were stacked in kiln 

42 Fire Cloud Color 

0 - no cloud present or fi^gment too small to assess 

I - red-brown-buff gradation 

2 - green-brown-buff gradation 

3 - green-rust gradation 

4 - other color combination 

Additional comments should be noted in comments section, such as whether the fire cloud was fired 
entirely through the vessel paste or not. 
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APPENDIX F: RAW MATERIALS ANALYSES 

This Appendix reports raw data and analytical methods applied to determine the 

raw materials used in production of the Tell Leilan ceramics studied in this dissertation. 

The majority of discussion here regards clay sources, clays used, and the variability of 

clays evident in the ceramics studied. As discussed in Chapter 6, three main avenues of 

research were pursued in characterization of the Leilan clays: Instrumental Neutron 

Activation Analysis (INAA), clay oxidation analysis (refiring) of archaeological sherds, 

and analyses of sherd and raw-clay-sample tile texture via examination of thin-sections. 

Little attention has been paid to tempering materials and other inclusions because very 

few are represented in the ceramic assemblage selected for in-depth study. One other 

significant raw material required for ceramic manufacture is not considered here: fuel for 

firing the pottery. This is discussed in Chapter 8 and Appendix H. 

F.l Low-Tech Clay Characterization 

Fourteen clays collected from the Leilan region were characterized in this study. 

The futility of matching these to actual ceramics is discussed in Chapter 6. Consult 

Tables F.3.a-f for descriptions and discussions of these clays. Sampling of regional clays 

was initiated for four reasons: 1) to attempt to locate/pinpoint which clays the Leilan 

potters used, and thus determine the distance traveled to procure these resources, 2) to 

All work was supervised by L. Senior in the Laboratory of Traditional 
Technology, Department of Anthropology, Tucson, Arizona. Laura Cemy, Teresa 
Serrano, Kaila Bussert and Serena Rana also volunteered their assistance with 
various aspects of this characterization project. 
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determine to what temperature Leilan vessels were fired to attain their final coloring, 3) 

to determine the variety in clays locally available, thus accounting for variability within 

the assemblage, and 4) to investigate the degree to which clays were pre-treated before 

use, especially in levigation. 

As discussed elsewhere in this dissertation, it became immediately evident that 

third millennium clay sources could probably not be pinpointed. The Leilan region clays 

are alluvial deposits rather than residual ones; thus the location and even character of the 

clays is likely to have changed significantly in the time elapsed since the third 

millennium (see discussion Chapter 6). It is likely that Leilan potters accessed clay 

sources along their contemporary wadi-cnts, or in other soundings around the site that 

may have been dug for architectural purposes, such as the foundation of the city wall or 

even house foundations. Because of the local geological environment, it is not possible 

to specifically pinpoint clay sources accessed and exploited by the third millennium 

potters at Leilan. The first three of the four reasons for investigating local clays are tied 

directly to pinpointing sources; thus, they are not attainable in this study. 

The fourth research area concerned pretreatment of clays, particularly levigation. 

Though conclusions would certainly be strengthened if conducted with likely clay 

sources used by Leilan potters, I designed a scheme in which archaeological samples 

could be compared to test tiles made from workable regional clays that were both made 

"plain" as well as via laboratory-replicated levigation (sieving). 
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F.La Refiring Methods and Results 

Clay oxidation analyses are discussed in Chapter 6. Results of the archaeological 

sherd firing to peak temperature (1100°C) are shown here in Table F.l.a. These data are 

then compared diachronically in Figures F. 1 .a, F. I .b, and F. 1 .c, below. 

Results of the interval-firing of unfired sherds (scientific samples recovered from 

Op. 5 kiln dump) are shown in Table F.l.b. The changes from temperature to 

temperature of the seven analyzed samples are graphically compared by Munsell hue, 

chroma and value in Figures F.2.a, F.2.b, and F.2.c, below. 
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Fig. F.l.a: Clay Oxidation Analysis data, Leilan Period Illd Sherd Colors Oxidized to 
1100°C. (Munsell Color Values Shown) 
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Fig. F.l.b: Clay Oxidation Analysis data, Leilan Period Ila Sherd Colors Oxidized to 
1100°C. (Munsell Color Values Shown). 
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Fig. F.l.c: Clay Oxidation Analysis data, Leilan Period lib Sherd Colors Oxidized to 
1100°C. 
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Table F.l.a: Munsell Readings of Re-fired Archaeological Sherds (1100°) 

IIOOC 

Munsell 

Square, 

Lot 

Period Brief Description 

5Y6/4 77E01 lib si la fragment? 

5Y6/3 77E01 lib 

5Y8/3 76E20 186 Ila Green buff, non-diag 8I0''C 

2.5Y 7/4 76E20 186 Ila 

2.5Y 7/4 76E20 186 Ila soo-c 

5Y 7/5 76E20 186 Ila 810°C 

2.5YR 8/4 76E20 186 Ila 

2.5Y 7/4 76F20 123 lib soo-c 

2.5Y 7/4 77F0I, 

Burial? 

lib delicate bowl, buff green 820°C 

2.5Y 7/4 Green and brown, round based vessel number 230 

2.5Y 7/4 76E19 29 lib red and buff Orecloud, sila 1501 

2.5Y 7.5/4 77E0I 235 lib pointed brown w/ indent base, CAL 14 

2.5Y 7/4 77F01 106 lib CAL 36; 840°C 

2.5Y 6.5/4 76F20 224 Ila CAL 32 firecloud br buff/green buff flat small cup 

2.5Y 8/4 77E0I 239 llld CAL 6, vessel 16, brown pointed cup 900°C 

2.5Y 6.5/4 76F20 105 lib green dinky, warped egg cup CAL 24 

2.5Y 7.5/4 77E0I 222 Illd squiggles-incised carinate cup, yellow green 



Table F.l.a: Munsell Readings of Re-fired Archaeological Sherds (1100°) 

COA 

n 
llOOC 

Munsell 

Square, 

Lot 

Period Brief Description 

18 2.5Y 7.5/4 77E01 238 llld incised green sherd, 840°C ? 

19 2.5Y 7/4 77E01238 llld incised br-buff sherd, 850°C ? 

20 2.5Y 7/4 76F20, 116 lib sh 1520, stretch marks, rounded base green buff 

21 5Y 7/4 77E01 239 llld green pointed base 

22 2.5Y 8/4 77F01 106 lib solid buff goblet 820C? 

23 5Y 8/4 77E01238 llld incised sherd, green buff, beaded rim 

24 2.5Y 7/4 76F20 129 lib sh 1859, flat based cup buff 

25 5Y 6.5/4 76F20 116 lib green mini goblet egg cup, warped 

26 2.5Y 6/4 77E01 181 Mb 1150, CAL 1, carinated flaring bowl 

27 5Y 6/4-6/6 76E20 186 lla sh 1703, sila type 

28 2.5Y 7/4 76E20 186 11a sh 1709; 860 C? 

29 2.5Y 7/4 76E20 186 lla sh 1722; >900 (none visible) 

30 2.5Y 7.5/4 76E20 186 lla sh 1744, green buff 

31 2.5Y 7/4 76E20 186 lla sh 1748, green buff pale 

32 5Y6/4 76F20 264 lla sh -, non-diag; green crunchy 

33 10YR6/4 76F20 264 lla non-diag, buff orange firecloud 

34 2.5Y 7/4 76F20 259 lla sh482 



Table F.l.a: Munsell Readings of Re-fired Archaeological Sherds (1100°) 

COA 

n 

IIOOC 

Munsell 

Square, 

Lot 

Period Brief Description 

35 2.5Y 8/3 76F20 246 Ila sh 461, dinky green buff 

36 10YR7/4 76F20 246 lla sh 456, semi dinky buff/red buff firedoud 

37 10YR6/4 76E20 186 Ila sh 1763 

38 2.5Y 7/4 76F20 230 lib sh 980 dinky 

39 2.5Y 7/4 76F20 230 lib sh 957 soft not dinky!! 

40 5Y 6/4 76F20 230 lib sh 928 dinky 

41 lOYR 7/4 76F20 230 lib sh 1005; 870C 

42 2.5Y 7/4 76F20 230 lib sh 951 

43 2.5Y 8/4 76F20 230 lib sh956 

44 2.5Y 7/4 76F20 230 lib sh 952 

45 2.5Y 7/4 76F20 230 lib sh 953 

46 2.5Y 5.5/4 76F20 230 lib sh 940 

47 5Y 6/4 & 

2.5YR 5/6 

77E01 23_ Illd sh , rusty overfired waster; CAl, 12 

48 2.5Y 7.5/4 L8976F20 246 lla Green and Brown pointed cup (likely due to stacking 

in kiln and subsequent firing atmospheres), sherd M 447;same as NAA 39, Grp H 

49 2.5Y 7/4 L8976F20 246 lla Green mini-flat based carinated cup, sherd S475 ;same as NAA 40, Grp G 

50 2.5Y 7/4 L8976F20 127 lib Green-buff, rounded-based cup, sherd #368; same as NAA 52 , Grp 1 

(Whole sherd! Couldn't break it!) 



Table F.l.a: Munsell Readings of Rc-fired Archaeological Sherds (1100°) 

COA 

n 
IIOOC 

Munsell 

Square, 

Lot 

Period Brief Description 

51 2.5Y 6/4 L8976F20127 lib "Crunchy" green rounded-based cup, sherd #369 ;same as NAA 53, Grp L 

52 5Y6/4 L8976F20 m lib Green, sila-like flat-based form, sila #1836, sherd #370 ;same as NAA 54, Grp K 

53 2.5Y 6/4 L8976F20127 lib Yellow-green cup, sherd #371 ;same as NAA 55, Grp M 

54 2.5Y 6/4 L8976F20127 lib Yellow-green cup, sherd #372 ;sanie as NAA 56, Grp M 

55 2.5Y 7/4 L8976F20123 lib Yellow-green cup with rounded-base, sherd #385; same as NAA 57, Grp M 

56 2.5Y 7/4 -

6/4 

L8976F20123 lib HARD Yellow-green cup, sherd #383 ; same as NAA 58, Grp M 

57 2.5Y 7/4 L8976F20123 lib Green cup with round-ish base, sherd #386 ;same as NAA 59, Grp I 

58 lOYR 7/4 L8976F20123 lib Brownish, green-buff, sherd #390 ;same as NAA 60, Grp J 

59 2.5YR4/8 L8977E01179 lib "Roman Wash" Red and Black, very thick and 

HARD, possibly metallic ware? sherd #224 ;same as NAA 61, Grp P 

60 2.5Y 7/4 L8976F20130 lib Gray polished/burnished ware, sherd #695 ;same as NAA 63, Grp Q 

61 2.5Y 7.5/3 lib 1" STRENGTH sample 

62 5Y5/6 L8977E01 179 lib Roman Wash -- 61 (same as 59?) 

63 lOYR 7/3 L8977E01 239 llld 1NAA6 

64 I0YR7/3 L8977E0I 239 llld INAA7 

65 5Y7/4 L8977E01 239 llld 1NAA8 

66 5Y 7/3 L8977E0I 239 llld INAA9 



Table F.l.a: Munsell Readings of Re-fired Archaeological Sherds (1100°) 

COA 

# 
llOOC 

Munsell 

Square, 

Lot 

Period Brief Description 

67 5Y6/3 L8977E0! 239 Illd INAAIO 

68 5Y7/3 L8977E0I239 Illd INAAII 

69 5Y6/3 L8977E01 239 Illd 1NAA12 

70 5Y 6/3 L8977E0! 239 Illd 1NAAI3 

71 5Y 6/3 L8977E01 239 Hid 1NAA14 

72 5Y6/3 L8977E01 239 Illd INAAI5 

73 2.5Y 7/4 L8977E01 239 Illd INAAI6 

74 2.5Y 7/4 L8977E0I 239 Illd INAA17 

75 5Y 6/4 L8977E01 239 Illd INAA18 

76 5Y6/3 L8977E01 239 Illd INAAI9 

77 5Y6/3 L8977E01239 Illd INAA21 

78 5Y6/3 L8977E01 239 Illd 1NAA22 

79 5Y 7/4 L8977E01239 Illd INAA23 

80 5Y 6/3 L8977E01 239 Illd INAA25 

81 5Y6/3 L8977E01 239 Illd INAA26 

82 2.5Y 7/3 L8977E01 239 Illd 1NAA27 

83 lOYR 7/4 L8977E0I 239 Illd INAA28 



Table F.l.a: Munsell Readings of Re-fired Archaeological Sherds (1100°) 

COA 

t f  
IIOOC 

Munsell 

Square, 

Lot 

Period Brief Description 

84 5Y7/3 L8977E0I 239 Illd INAA29 

85 2.5Y 6/4 L89 76E20 m 11a INAA36 

86 2.5Y 8/3 L8976F20 246, 

ph 7 

Ila INAA40 

87 2.5Y 7/3 L8977E01 202, 

ph 5 

lib 1NAA4I 

88 2.5Y 8/4 L8977E01 2W, 

ph 5 

lib INAA45 

89 lOYR 7/4 L8977E01 175 lib 1NAA50 

90 5Y 7/3 L8976F20127 lib 1NAA52 

91 2.5Y 7/4 L8976F20 m lib 1NAA53 

92 2.5Y 7/4 L8976F20127 lib INAA56 

93 5Y 6.5/4 L8977E01 200 lib INAA46 

94 7.5Y 7/4 L8877E01 212 lib Burnished gray sherd 

00 
U) 
o 
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Unfired Sherds 
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Fig. F.2.a: Clay Oxidation Analysis data. Op. 5 Unfired Sherds. Sherd Munsell Hue 
by Incremental Firing Temperatures (600°~1100°C). Note two groups: 
samples 1 and 2 are the same, and 3-7 are the same. This suggests the 
presence of two slightly differing compositions in unfired sherds. 
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Fig. F.2.b: Clay Oxidation Analysis data. Op. 5 Unfired Sherds. Sherd Munsell 
Chroma by Incremental Firing Temperatures (600°~1100°C). Note 
slightly different behavior during firing cycle gauged by Chroma: samples 
4, 6 and 7 form a group, and 2, 3, and 5 form another group. 
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Fig. F.2.c: Clay Oxidation Analysis data. Op. 5 Unfired Sherds. Sherd Munsell 
Value by Incremental Firing Temperatures (600°—1100°C). In these data, 
samples 4 and 6 are very similar. From this study, therefore, samples 4 
and 6 are identical over the oxidation cycle (on Munsell value, hue and 
chroma). They are very likely made of the same raw material. Samples 1, 
2,3, 5, and 7 are similar to each other, but not absolutely identical. These 
differences may have been caused by post-depositional changes, or they 
may reflect variability in the resources used. 



Table F.I.b: Unrired Sherd Oxidation Tests (Sci. Samples from Op. S Kiln Dump) 

Munsell Color Values by Temperature, 30 minute soak unless otherwise noted 

Specimen INAA? Unfired 
Color 

600° 700° 800° 900° 1000° 1100° 950° 
2 hr soak 

1 no lOYR 
7.5/3 

lOYR 7/3 7.5 R 7.5/3 lOYR 8/2 5Y 8/2 5Y7/2 5Y8/3 5Y7/2 

2 no lOYR 7/3 lOYR 6/2 7.5YR 7/3 lOYR 
7.5/2 

5Y 
7.5/2 

5Y 7/2 5Y 7.5/3 5Y7/2 

3 MURRl lOYR 
7/3.5 

7.5YR 
6/2 

7.5YR 7/3 lOYR 7/2 5Y7/2 5Y7/2 5Y7/3 5Y7/2 

4 MURR2 7.5YR 7/4-
lOYR 7/4 

7.5YR 
6/2 

7.5YR 7/3 5Y8/1 5Y8/2 5Y 8/2 5Y 7.5/3 5Y 7/2 

5 MURR3 7.5YR 6/4 7.5YR 
6/2 

7.5YR 7/3 lOYR 7/2 5Y 
7.5/2 

5Y 7/2 5Y7/3 5Y 7/2 

6 MURR4 7.5YR 7/4-
lOYR 7/4 

7.5YR 
6/2 

7.5YR 
7/2.5 

5Y8/1 5Y8/2 5Y8/2 5Y7/3 5Y7/2 

7 MURR5 7.5YR 6/4 7.5YR 
6/2 

7.5YR 
6.5/3 

5Y 7.5/1 5Y 
7.5/2 

5Y7/2 5Y 7/3 5Y7/2 

Note: All samples become harder when fired for the longer time. 

00 
u» 
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F.l.b Granularity of Clay Characterization 

Clay samples were each kiln-dried for 24 hours at 90°C. Portions of each were 

then weighed on an electric digital scale, then sieved through a series of standard 

geological screens (listed in Table F.2.a) using an electric agitator. All samples were 

shaken for five minutes on setting "8" of the agitator. 

Table F.2.a:Geological Screens Used in Clay Texture Analyses 

Screen Number mm Mesh 
Size 

Phi((J>) 
Units 

Inches 
(Mesh) 

Sand/Coarse siit 230 - smallest .063 4.0 .0025 

120 .125 3.0 .0049 

60 .250 2.0 .0098 

40 .417 1.25 .0164 

20 .850 0.25 .0331 

Coarse sand 14 1.40 -0.5 .055 

10 2.00 - 1.0 .0787 

Gravel 4- biggest 4.76 ca. - 2.25 .187 

Table F^.biGeological Definitions of Particle Sizes Used 

Geological Term 
( Wentworth Size 
Classes, Waters 

1992:20-21) 

Size (mm) Phi ((j>) US Standard Mesh 
Screen Sizes 

silt - clay boundary 4 nm /.0039 mm (1/256 mm) 8.0 no number 

sand- silt boundary 62 \iml .0625 mm (1/16 mm) 4 phi 230 

sand - gravel boundary 2 mm - 1.0 10 

Note: Phi scale (4>) is the logarithmic measure used by Soil Scientists studying sediments; it ranges from -
8 (gravel) to +8 (clay). Note also that in Britain, ^xa (micrometer) is used. A slightly different scale is 
also used in UK to describe sediments: clay < Ifum, silt 2-60 ;^m, and sand 60-2000Afm (Herz and Garrison 
1998:42). 



Table F.3.a : IModcrn Clay Samples Used in this Analysis 

Clay Collector 
Date 

Collected 
Dry Color 

(Loose)Munsell Value 
Location Collected 

(Descriptions Transcribed from Blackman's Notes) 

CS2 M.J. 
Blackman 

Oct. 16, 
1989 

10 YR6/4 Collected about 5 km southwest of Tell Maruf from alternating beds of 
water-laid clay-sllt, sand, and pea-sized gravel. Beds average 10 cm 
thick. Clay sampled is from the clay-rich bed about 3 cm below the 

surface of the plain. This wadi is the one to the west of the Wadi "Blaij" 

CSS M.J. 
Blackman 

Oct. 16, 
1989 

10 YR6/3 Collected in a meander of the Wadi "Blaij" about 4 km south of Tell 
Blaij. Materials collected 1 meter below the terrace level. Material 

seems very silty. 

CS6 M.J. 
Blackman 

Oct. 16, 
1989 

10 YR 6/2 A grey silt-clay Collected from Wadi Abbas, about 1.5 meters below the 
terrace, 1 km east from paved road at Mohammed Diab. Well-weathered 

basalt boulders occur at the surface in fields. 

CS7 M.J. 
Blackman 

Oct. 16, 
1989 

10 YR 7/3 Collected from Wadi Jarrah, 7.9 km south of Leilan between Qatrani and 
Abbas, about 3 meters below the level of the plain in first terrace 

sediments. Material collected from the upper reddish layer. 

CSS M.J. 
Blackman 

Oct. 16, 
1989 

10 YR7/2 Same provenience as CS-7, but material collected from the lower grey 
levels. 

CS13 M.J. 
Blackman 

Oct. 16, 
1989 

10 YR 7/3 A laminated clay collected from rodent burrow in Wadi Qatrani. 
Materials are reworked (indecipherable in notes) first terrace, 1 

km. south of Leilan just before the Wadi Jarrah 

CS16 M.J. 
Blackman 

Oct. 18, 
1989 

10 YR 5/3-4/3 Collected 30 km east of intersection of large permanent wadi -
Rumaylah? Broad flood plain slopes littered with weathered basalt 

boulders. The wadi is about I meter below the flood plain. Flood plain is 
approximately 3-4 meters below plain level. Samples collected about 1 
km. South of the new road in an erosional gully of the cultivated field 

near base of the small tell. 



Table F.3.a : Modern Clay Samples Used in this Analysis 

Clay Collector 
Date 

Collected 
Dry Color 

(Loose)Munsell Value 
Location Collected 

(Descriptions Transcribed from Blackman's Notes) 

CS17 M.J. 
Blackman 

Oct. 18, 
1989 

10 YR6/3 Collected 24 km east of intersection (sic). Wadi Khanazir, collected from 
first broad wadi valley, wadi meandering, but not deeply incised. A high 
tell is located O.S km north of the road; sample was collected at base of 

tell. 

CS26 M.J. 
Blackman 

Oct. 19, 
1989 

10 YR 7/4 Wadi Jagh-Jagh, south of new road. Collected about 2 meters down bank 
below calcic horizon. 

CS27 M.J. 
Blackman 

Oct. 21, 
1989 

10 YR 5/3 Collected 2 large bags of clay from brown "virgin soil" clay-silt 
compacted in bottom of test trench spanning the Lower Town street 
along the south balk. Samples collected from below the lowest street 

level. 

FI M.A. 
Courty 

Oct. 
1993 

10 YR Collected from base of Trench FI in Leilan Lower Town. Matches M.A. 
Courty's sample 132 description. 

F2 M.A. 
Courty 

Oct. 
1993 

10 YR Collected from base of Trench F2, from lower soil "P" - virgin soil. 

00 



Table F.3.b.i: Modern Clay Colors || 

Clay Comments 

Munsell Values 

Clay Comments Dry, 
Loose 

Unfired 
Tile 

600''C TOQ-C soo-c QOCC !000°C iioo-c 

CS2 10 YR6/4 10 YR 
6/4 

7.5 YR 
6/6 

7.5 YR 
6/4 

5 YR 6/6 5YR 7/6 7.5 YR 
7/6 

2.5 Y 7/4 

CSS 10 YR6/3 10 YR 
6/3 

7.5 YR 
6/6 

+ yellow 

7,5 YR 
6/6 

5 YR 6/6 5YR 6/6 5 YR 7/6 
+ 6/6 

10 YR 7/4 

CS6 10 YR6/2 10 YR 
6/2 

10 YR 
6/6 + red 

7,5 YR 
6/4 

5 YR 6/6 7.5YR 7/6 + 
red 

7,5 YR 
7/6 + 
dark 

2.5 Y 7/4 + 
red 

CS7 Becomes soA and 
crumbly at temperatures 

highlitghted 

10 YR7/3 10 YR 
7/3 

10 YR 
6/6 + red 

7,5 YR 
6/4 

7.5 YR 6/6 

CSS Becomes sof\ and 
crumbly at temperatures 

highlitghted 

10 YR 7/2 10 YR 
6/2 

10 YR 
6/6 + red 

7.5 YR 
6/4 

CS13 10 YR 7/3 10 YR 
6/3 

7.5 YR 
6/6 

7.5 YR 
6/6 

5 YR 6/6 SYR 6/6 7,5 YR 
7/6 + 6/6 

10 YR 7/4 -
7/6 

CS14 Becomes very HARD at 
high temps (> 1000); 

Becomes soA and 
crumbly at temperatures 

highlitghted 

10 YR7/3, 
but slightly 

redder 

10 YR 
7/4 

7.5 YR 
6/6 

7.5 YR 
6/6 

5 YR 6/6 1 7.5 YR 
7/6 + 6/6 

10 YR7/4 
HOLDS 

CS15 Becomes very HARD at 
high temps (> 1000) 

10 YR6/3 10 YR 
6/4 

7,5 YR 
6/6 

7.5 YR 
6/6 

5 YR 6/6 SYR 6/6 5 YR 6/6 10 YR7/4 



Table FJ.b.l: Modern Clay Colors 

Clay 

CS16 

CS17 

CS26 

CS27 

Fl 

F2 

Comments 

Becomes very HARD at 
high temps (> 1000) 

Becomes very HARD at 
high temps (> 1000); 

Becomes soft and 
crumbly at temperatures 

highlitghted 

Becomes soft and 
crumbly at temperatures 

highlitghted 

IVIunsell Values 

Dry, 
Loose 

Unured 
Tile 

600°C 700°C 800°C 900°C IOOO°C iioo-c 

10 YR 5/3 
4/3 

10 YR 
4/2 

7.5 YR 
6/4 

7.5 YR 
6/4 

5 YR 5/6 5YR 5/6 5 YR 5/6 10 YR6/4 

10 YR 
7/6 + 
red 

7.5 YR 7/6 + 
red 

10 YR6/3 10 YR 
7/2-6/2 

lOYR 
6/6-7/6 

2.5 Y 7/4 
HOLDS 

10 YR7/4 10 YR 
7/4 

10 YR 
6/2-
dark 

10 YR 5/3 10 YR 
5/3 

7.5 YR 
6/6 

7.5 YR 
6/6 

5 YR 6/6 SYR 6/6 5 YR 6/6 2.5 Y 7/4 + 
red 

0 YR 0 YR 5 YR 6/6 7.5YR 7/4 + 
red 

7.5 YR 
7/4 

10 YR 5 YR 6/6 SYR 6/6 7.5 YR 
7/4 

00 
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Table F.3.b.ii: Modern Clay Colors, Munsell Value Descriptions 

Clay Dry, Loose Unflred Tile 600°C TOO-C soo-c 900°C lOOO-C IIOO°C 

CS2 

CSS 

light yellowish brown reddish yellow light brown pale yellow 

pale brown 
reddish yellow 

{+ yellow) 
reddish 

yellow 

reddish yellow 

very pale brown 

CS6 

CS7 

CSS 

CSI3 

CS14 

CSI5 

light brownish gray 

very pale brown 

brownish yellow (+ 
red) 

light brown 

reddish 
yellow 

reddish yellow (+ 
red) 

reddish 
yellow ( 
+ dark) 

pale yellow (+ 
red) 

light gray 

very pale brown 

very pale brown, 

but slightly redder 

pale brown 

light brownish gray 

pale brown reddish yellow 

very pale brown 

light yellowish brown reddish yellow 

very pale brown -
yellow 

very pale brown 

CS16 brown dark grayish brown light brown yellowish red 
light yellowish 

brown 

CS17 pale brown 
light gray/ light brownish 

gray 
brownish yellow/ 

yellow 
yellow (+ red) 

reddish 
yellow (+ 

red) 

pale yellow 

pale yellow (-f 

red) 
reddish yellow 

pink (+ red) 

reddish yellow 

CS26 very pale brown 
light brownish gray 

(dark) 

CS27 

F1 

F2 

brown reddish yellow 

nd 

pale brown 

nd 

reddish 

yellow 

yellowish brown 00 

O 



Table F.3.c: Plasticity of Modern Clays 
NOTE: All Clays rolled into bars 0.8 cm thick (0.313 inches) and 7.93 cm wide. Lengths varied, but wet dimension was marked on clay. 

Clay 
Sample 

Wet 
Dimensions 

Dry 
Dimensions 

Dry 
Thickness 

(original = 0.8 cm) 
Comments 

CS2 10 cm 9.35 cm none noted 

CSS 10 cm 9.20 cm none noted 

CS6 10 cm 8.95 cm none noted 

CS7 10 cm 8.95 cm 0.695 cm 

Too much shrinkage; bar did not dry flat, but warped 
significantly. Probably could not be used for pottery because of 
this unless materials were added to prevent such warping during 
drying process. 

CS8 10 cm 9.15 cm none noted 

CSI3 10 cm 8.9 cm 0.740 cm 
Bar became slightly convex during drying; thus, probably 
shrinks too much to be used for pottery production. 

CS14 10 cm 9 cm 0.792 cm 
Bar became slightly convex during drying; thus, probably 
shrinks too much to be used for pottery production. 

CS15 10 cm 9.2 cm none noted 

CSi6 10 cm 8.65 cm 0.741 cm 
Bar warped to a saddle-shape; fractured lengthwise along center 
while drying. This clay is unfit for pottery making because of 
it's extreme shrinkage during drying. 

CSI7 10 cm 9.45 cm none noted 

CS26 10 cm 9.45 cm 0.793 cm Bar became slightly convex as it dried. Shrinking may cause 
problems during pottery production. 



Table F.3.c; Plasticity of IModern Clays 
NOTE: All Clays rolled into bars 0.8 cm thick (0.313 inches) and 7.93 cm wide. Lengths varied, but wet dimension was marked on clay. 

Clay 
Sample 

Wet 
Dimensions 

Dry 
Dimensions 

Dry 
Thickness 

(original = 0.8 cm) 
Comments 

CS27 10 cm 8.95 cm 0.784 cm 
Fractured while drying. This clay is thus unfit for pottery 
making because of extreme shrinkage during drying. 

F1 10 cm 9 cm 0.77 cm 
Bar became slightly convex as it dried. Shrinking may cause 
problems during pottery production. 

F2 10 cm 9.05 cm 0.766 cm 
Bar became slightly convex as it dried. Shrinking may cause 
problems during pottery production. 

oo 
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Table F3.d: Rating of Clays, as per Comparability to Leilan Fine Ware Pottery 
All Ratings are Ranked from 1 through 14, with 1 being the most similar to Leilan 

Pottery Clays 

Clay 
Sample 

Ratings 

Clay 
Sample 

Plasticity Color Texture INAA Over all 

CS2 3 2 4 not submitted 9 

CSS 45.63 2 4 not submitted 10.5 

CS6 10 2 4 not submitted 16 

CS7 12 3 4 not submitted 19 

CS8 6 3 4 not submitted 13 

CS13 13 3 4 not submitted 20 

CS14 8 3 4 not submitted 15 

CS15 4.5 3 4 not submitted 11.5 

CS16 14 3 2 not submitted 19 

11 "i Ti 1 

4"* 4 ' 

•.yy. X  ̂ ŷ -.' V V 

J ff.j J 
» 

CS27 11 3 3 2 17 

F1 9 4 3 4 16 

F2 7 4 3 4 14 

Note that CS-5 and CS-15 have the same shrinkage rates; therefore, they are 
ranked as the average of place 4 and 5. 

No data are discussed for these clay samples in Neff and Glascock's (1998) 
report; thus, they are presumed not to be afiRliated with any other samples and 
were equally weighted as "4" to differentiate them from the other clay samples. 
They were INAA samples 71, 72, and 74. 



Table F.3.e.i: Particle Size Quantification of Sieved Clay Samples, all data presented in grams 

Clay Dry Screen 4 Scrcen 10 Screen 14 Screen 20 Screen 40 Screen 60 Screen 120 Screen 230 In Pan Sum 
Wl 4.76 mm 2.0 mm 1.4 mm 0.850 mm 0.417 mm 0.250 mm 0.125 mm .063 mm (<230) Wt 

CS2 186.90 0.00 3.70 15.40 46.65 47.85 24.00 22.70 12.50 11.90 184.70 

CSS 163.30 0.15 7.40 9.50 16.65 25.80 21.80 32.00 23.80 25.30 162.40 

CS6 161.30 1.70 14.70 15.70 35.20 40.80 16,85 16.35 9.10 8.50 158.90 

CS7 197.30 0.20 9.50 8.70 16.80 33.80 33.50 40.80 26.10 26.60 196.00 

CS8 173.10 0.70 23.40 30.70 39.00 32.80 15,50 14.00 7.80 7.50 171.40 

CS13 86.00 0.30 9.65 8.40 13.10 15.70 8,20 8.70 4.56 15.30 83.91 

CSI4 153.70 0.00 3.20 3.30 7.60 14.90 19.25 47.60 27.50 28.20 151.55 

CS15 186.00 0.10 6.30 8.40 23.20 50.40 36.70 35.20 13.20 11.40 184.90 

CS16 160.60 5.20 24.50 10.66 15.40 29.20 24.60 28.60 11.00 11.40 160.56 

CS17 178.00 0.20 6.60 5.70 10.60 22.65 28.00 42.80 23.70 37.20 177.45 

CS26 108.20 0.00 1.20 1.80 6.30 19,90 14.70 17.70 21.90 24.30 107.80 

CS27 154.30 1.20 16.10 10.90 18.10 33.80 25.20 23.70 11.60 12.50 153.10 

F1 157.30 1.30 6.90 11.90 26.80 33.50 17.60 21.50 25.30 11.40 156.20 

F2 208.40 0.00 7.50 17.20 38.50 41.00 22.70 31.56 29.70 18.80 206.96 

00 



r.3.e.ii; Particle Size Quantification of Sieved Clay Samples, all data presented as percentage of total averaged clay 

Screen 4 
4.76 mm 

Screen 10 
2.0 mm 

Screen 40 
0.417 mm 

Screen 14 
1.4 mm 

Screen 20 
0.850 mm 

Screen 60 
0.250 mm 

Screen 120 
0.125 mm 

Screen 230 
.063 mm 

in Pan 
(<230) 

0.00% 1.99% 8.29% 
WWW 

!{U2% 62.85 4.54% 

1.06% 9.18% 9.8 % 
•x«->.Wxc> 

196.63 0.10% 4.83% 4.42% 

172.25 0.41% 13.58% 7.82% 

0.35% 11.36% 9.89% 

152.63 2.10% 0.00% 2. 6% 

185.45 0.05% 3.40% 4.53% 

60.58 3.24% 5.26% 6.64% 

SM% Ml.11 0. % 3.7 % 3.21% 

0.00% 1.11% .67% 

21.99^ 0.78% 10.47% 7.09% 

156.75 0.83% 4.40% 7.59% 

m54% I9J4% mm 207.68 0.00% 3.61% 8.28% 

Shaded cells represent materials included in sample tiles produced to replicate "levigated" clays. 

00 
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F3.f: Samples Thin Sectioned 

1 77E01, lot 239, uniired sherd sample. (Period Illd) 

2 77E01, lot 239, unfired sherd sample. (Period Illd) 

3 77E0I, lot 239, unfired sherd sample. (Period Illd) 

4 76E20, lot 139 or 135 Roman Wash - squat closed pot, everted rim 

5 Kiln Brick 

6 Brown Pointed Waster, profile 15 

7 same as NAA 7 

8 same as NAA 8 

9 same as NAA 9 

10 same as NAA 10 

II same as NAA 11 

12 same as NAA 12 

13 same as NAA 13 

14 same as NAA 14 

15 same as NAA 15 

16 same as NAA 16 

17 same as NAA 17 

18 same as NAA 18 

19 same as NAA 19 

20 same as NAA 20 

21 same as NAA 21 

22 same as NAA 22 

23 same as NAA 23 

24 same as NAA 24 

25 same as NAA 25 

26 same as NAA 26 

27 same as NAA 27 

28 same as NAA 28 



F3.f: Samples Thin Sectioned 

29 same as NAA 29 

30 same as NAA 30 

31 76E20, lot 184 sherd number 262 

32 76E20, lot 184 sherd number 280, red brick, extra fine ware 

33 76E20, lot 184 non-diagnostic sherd. Green buff cup, poss. red Sags included 

34 same as NAA 34 

35 same as NAA 35 

36 same as NAA 36 

37 76E20, lot 184 sherd number 282, greenish-brownish buff cup 

38 76E20, lot 184 non-diagnostic sherd, brown buff 

39 same as NAA 39 

40 same as NAA 40 

41 same as NAA 41 

42 same as NAA 42 

43 same as NAA 43 

44 same as NAA 44 

45 same as NAA 45 

46 same as NAA 46 

47 same as NAA 47 

48 same as NAA 48 

49 same as NAA 49 

50 same as NAA 50 

51 same as NAA 51 

52 same as NAA 52 (Whole sherd! Couldn't break it!) 

53 same as NAA 53 

54 same as NAA 54 

55 same as NAA 55 

56 same as NAA 56 



FJ.f: Samples Thin Sectioned 

57 same as NAA 57 

58 same as NAA 58 

59 same as NAA 59 

60 same as NAA 60 

61 same as NAA 61 

62 same as NAA 62 

63 same as NAA 63 

64 same as NAA 64 

65 Clay Sample fired at 900''C., F1 coarse 

66 Clay Sample fired at 900''C., F1 fine 

67 Clay Sample fired at 900°C., F2 coarse 

68 Clay Sample fired at 900''C., F2 fine 

69 Clay Sample fired at 900 °C., CS2 coarse 

70 Clay Sample fired at 900°C., CS2 fine 

71 Clay Sample fired at 900°C., CS5 coarse 

72 Clay Sample fired at 900°C., CS5 fine 

73 Clay Sample fired at 900°C., CS6 coarse 

74 Clay Sample fired at 900''C., CS6 fine 

75 Clay Sample fired at 900°C., CS7 coarse 

76 Clay Sample fired at 900''C., CS7 fine 

77 Clay Sample fired at SOO'C., CS8 coarse 

78 Clay Sample fired at 900°C., CSS fine 

79 Clay Sample fired at 900''C., CS13 coarse 

80 Clay Sample fired at 900°C., CS13 fine 

81 Clay Sample fired at 900°C., CS14 coarse 

82 Clay Sample fired at 900°C., CS14 fine 

83 Clay Sample fired at 900°C., CS15 coarse 

84 Clay Sample fired at 900°C., CS15 fine 
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FJ.f: Samples Thin Sectioned 

85 Clay Sample fired at 900°C., CS16 coarse 

86 Clay Sample fired at 900°C., CS16 fine 

87 Clay Sample fired at 800°C., CS17 coarse 

88 Clay Sample fired at 900°C., CS17 fine 

89 Clay Sample fired at 900°C., CS27 coarse 

90 Clay Sample fired at 900°C., CS27 fine 

91 Clay Sample fired at 600 °C., CS26 coarse 

92 Clay Sample fired at 1 lOO'C., CS17 coarse 

93 Clay Sample fired at 1 lOO'C., CS15 coarse 

94 Clay Sample fired at 1100°C., CS14 coarse 

95 Clay Sample fired at 1100°C., CS13 coarse 

96 Clay Sample fired at 1100°C., CS6 coarse 

97 Clay Sample fired at 1 lOO'C., CS5 coarse 

98 77E01, lot 222, Gray Fine ware, burnished sherd, squat jar with everted rim 

99 76F20 lot 116, basalt? Coarse ware 

100 76E20, lot 168, black burnished ware, poss. Basalt tempered?-

101 76E20, lot 186 medium ware, dark core, basalt temper? 

102 76E20, lot 168, sherdno 1816, green paste, some reddish inclusions 

103 76E20, lot 186, no sherdno (too small) brown-buff paste 

104 76E20, lot 186, no sherdno (too small)orange paste 
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F.2 Neutron Activation Analyses (INAA) 

Both raw clays and archaeological sherds were sent to the Missouri University 

Research Reactor (MURR) for Instrumental Neutron Activation Analyses (INAA). These 

analyses were sponsored through a MURR dissertation research grant to L. Senior, and 

in part supported by a block grant to MURR from the National Science Foundation 

(SBR-9503035). This research was conducted by Hector NefiFand Michael Glascock, of 

MURR. Full results and discussion are presented in Neff and Glascock 1998, but are also 

summarized here; selected portions are discussed in Chapter 6. I first discuss the sample 

submitted to MURR, then the analytical groupings and specific research questions 

addressed through INAA are discussed. The following subsection reviews INAA 

methods specific to this sample that may be different from other INAA work. The last 

INAA subsection presents results of the work completed at MURR. 

F.2.a INAA Samples Submitted to MURR 

Table F.4.a lists categories of samples that were submitted to INAA, and 

individual samples sent for INAA analyses are listed in Table F.4.b. All ancient 

materials were recovered in 1989 from Tell Leilan, Syria, and are designated by a Square 

and lot number begiiming with "L89". Clay samples 71 and 72 were collected from soil 

trenches cut at Tell Leilan, clay sample 75 was collected from calcic horizon material 

immediately below the lowest level of the Op. 5 street. Clay samples 73 and 74 were 

collected in the region surrounding Leilan (see Table F.4.b). 

All archaeological samples were retrieved from floors, surfaces or the fill of 
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specific features; as such, the 65 sherds submitted for analyses represent 1.71% of the 

analyzed assemblage of floor, surface and feature sherds (N=3791). The periodization of 

these materials is based solely on stratigraphic associations evident during excavation and 

subsequent analyses of section profiles rather than ceramic morphological characteristics. 

No samples are believed to have been subject to post-depositional burning - all warping 

of materials and colors present are believed to have been produced during their original 

firing and production. 

Samples 1-30 and 66 - 69 were all retrieved from the firebox chamber of a 

potter's kiln (see Appendix C.2). Samples 6-30 were pieces of primarily complete, but 

highly fnable and over-fired, vessels discovered stacked among ashes by L. Senior in 

1989. The kiln had become over-heated, and thus it's contents "wasted" (over-sintered). 

Use of this kiln was then abandoned, and it was later filled with trash. The possibly un-

fired sherds (samples 1-5) were found among the lowest layer of trash that lay on top of 

the ashy, abandoned kiln chamber. The compositions of these materials may have been 

affected by the ash layer surrounding them, or by the high temperatures attained. The 

ash is derived from fuels used in pottery production, which appear to have been dung and 

animal bones (see Chapter 8 and Appendix H). As such, these may alter the phosphate 

content of the matrix surrounding the buried ceramics, possibly causing an elevated 

concentration of phosphate in the cracks and pores of the ceramics (Lemoine and Picon 

1982), as well as increased absorption of scandium, chromium, barium and other 

elements (Freestone et al. 1985). High temperature volatilization of specific elements 
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may contribute to compositional variability between time periods because the middle and 

late period samples were not subjected to similar depositional stresses. Despite these 

potential problems in analyses, the kiln assemblage was essentially the only Leilan period 

Illd material available for study. MURR personnel stated that these concerns would 

probably not affect the data obtained. 
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Table F.4.a: Analytical Groups Used in INAA Discussion 

Group Description Period Sample 
Numbers 

A "unfired sherds" (?) early 1 -5 

B Green colored vessels early 7, 26, 27 

C Brown colored early 6, 28, 30 

D wasters early 8 - 12, 14-
17, 19-25 

E "rust" colored wasters early 13, 18,29 

F Brown colored middle 32, 38 

G Green colored middle 
(last two are somewhat different) 

31,33,34, 
40;35,36 

H Green and brown, (probably just firing 
variation of groups F and G) 

middle 37, 39 

I Green buff late 41,45, 46, 
52, 59 

J Brown buff late 44. 60 

K Green Stoneware and/or wasters (often 
"sila" vessels) 

late 43, 47. 48, 
54 

L Vitrified, highly porous green waster late 51. 53 

M Green dinky and yellow green late 49, 55, 56, 
57, 58 

N Red or orange late 42 

0 red and buff (fi-om kiln stacking) late 50 

P "roman wash" (unknown red stoneware) late 61,62 

Q burnished wares late 63, 64, 65 

R Slags 67, 68, 70 

S Brick 69,66 

Clays clay samples 71, 72, 73, 
74, 75 
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TABLE F.4.b: Samples Submitted to MURR for INAA 
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1 L8977E01 239 Illd Y N Unfired sherd A 

2 L8977E01 239 Illd Y N Unfired sherd A 

3 L8977E0I 239 ind Y N Unfired sherd, but was accidentally washed A 

4 L8977E01 239 Illd Y N Unfired sherd A 

5 L8977E01 239 Illd Y N Unfired sherd A 

6 L8977E01 239 Illd Y N Brown, pointed-base N-5 style Profile #15 C 

7 L8977E01 239 Illd Y Y Green-buff pointed base No profile designation B 

8 L8977E01239 Illd Y Y Dark-gray and rust-colored, pedestal-based waster D 

9 L8977E01 239 Illd Y Y Dark-gray and rust-colored, "curly" waster D 

10 L8977E01 239 Illd Y Y Vitrified, highly porous, green waster fragment D 

11 L8977E01239 Illd Y Y Vitrified, highly porous, green waster fragment D 

12 L8977E01 239 Illd Y Y Vitrified, highly porous, green waster fi^gment D 

13 L8977E01 239 Illd Y Y Rust-colored waster E 

14 L8977E01 239 Illd Y Y Green waster, "vitrified, highly porous" but not 
completely friable("firm") 

D 

15 L8977E01 239 Illd Y Y Green waster base D 

16 L8977E01 239 Illd Y Y Green waster base D 

17 L8977E01 239 Illd N Y Very hard green waster base D 

18 L8977E01 239 Illd Y Y Gray and rust-colored waster E 

19 L8977E01 2^ Illd N Y Green "vitrified, highly porous, fnable" waster D 

20 L8977E01 239 Illd N Y Green "vitrified, highly porous, fnable" waster D 

21 L8977E01 239 Illd Y Y Green "vitrified, highly porous, fnable" waster D 

22 L8977E01239 Illd N Y Green "vitrified, highly porous, friable" waster D 

23 L8977E01 239 Illd Y Y Green "vitrified, highly porous, friable" waster 
Possibly made "upside-down" 

D 

24 L8977E01 239 Illd Y Y Green "vitrified, highly porous, friable" waster D 
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25 L8977E0I 239 Hid N Y Green "vitrified, highly porous, fiiable" waster D 

26 L8977E01 239 Illd Y Y Gray-green base B 

27 L8977E01 239 Illd Y Y Gray-green base B 

28 L8977E01 239 Illd Y Y Probably made from brown clay — steep angle to 
base, but appears gray, not brown 

C 

29 L8977E01 239 Hid Y Y Rust, gray and green waster. Collapsed carination 
with mini-flat base 

E 

30 L8977E01 239 Illd N Y Brown clay, ridged motif, everted rim C 

31 L89 76E20 
187. ph 7 

Ila N N Looks like sila vessel, sherd #241 G 

32 L89 76E20 
182, ph 7 

Ila N N Brown-buff cup, sherd #244 F 

33 L89 76E20 
1 8 7 .  D h 7  

Ila N N Green-buff cup, sherd #243 G 

34 L89 76E20 
184,ph7 

Ila N Y Green-buff cup, sherd #268 G 

35 L89 76E20 
184. oh 7 

Ila N Y Grayish-green buff cup, sherd #265 G 

36 L89 76E20 
184. Dh 7 

Ila Y Y Gray, "vitrified, highly porous" waster w/ mini-
flat base, sherd #263 

G 

37 L8976F20 245 Ila Y N Green and Brown cup (likely due to stacking in 
kiln and different subsequent firing atmospheres), 
sherd #817 

H 

38 L8976F20 245 Ila N N Brown, mini-flat cup, sherd # 825 F 

39 L8976F20 246. 
ph7 

Ila Y Y Green and Brown pointed cup (likely due to 
stacking in kiln and subsequent firing 
atmospheres), sherd # 447 

H 

40 L8976F20 246. 
p h 7  

Ila Y Y Green mini-fiat based carinated cup, sherd #475 G 

41 L8977E01 202, 
ph 5 

lib Y Y Green Buff body sherd (not diagnostic) I 
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42 L8977E01 200, 
ph 5 

lib N Y Red-Orange mini-flat base, sherd #135 N 

43 L8977E01 200. 
ph 5 

lib N Y Dense green pedestal-based, stone-ware like, sherd 
# 138 

K 

44 L8977E01 200, 
ph 5 

lib N Y Brown-buff cup, sherd# 139 J 

45 L8977E0I 2^ 
ph 5 

lib Y Y Flaring, green, s #1897, sherd # 140 I 

46 L8977E01 200, 
ph 5 

lib N Y Flaring, green, s # 1898, sherd # 142 I 

47 L8977E01 Ul, 
ph 5 

lib N Y Green/gray waster, no number present K 

48 L8977E01 175. 
ph 5 

lib N Y Green jmd gray sila #1893, sherd# 119 K. 

49 L8977E01 175, 
ph 5 

lib. 
Feat 15 

N Y Green "clinicy-ware", flat base with S-crack, sherd 
# 120 

M 

50 L8977E01 iZ5, 
ph 5 

lib. 
Feat 15 

Y Y Buff and Red cup (color variations likely due to 
stacking in kiln and subsequent firing 
atmospheres), sherd #131 

0 

51 L8977E01 204. 
ph 5 

lib N Y Green and steel-gray colored "vitrified, highly 
porous" waster cup with rounded base, sherd # 
149 

L 

52 L8976F20 J27 lib Y Y Green-buff, rounded-based cup, sherd #368 I 

53 L8976F20 122 lib Y Y "Vitrified, highly porous green rounded-based 
cup, sherd #369 

L 

54 L8976F20 127 lib N Y Green, sila-like flat-based form, sila # 1836, sherd 
#370 

K 

55 L8976F20122 lib N Y Yellow-green cup, sherd #371 M 

56 L8976F20122 lib Y Y Yellow-green cup, sherd #372 M 

57 L8976F20121 lib N Y Yellow-green cup with rounded-base, sherd #385 M 

58 L8976F20123 lib N Y HARD Yellow-green cup, sherd #383 M 
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59 L8976F20 123 lib N Y Green cup with round-ish base, sherd #386 I 

60 L8976F20123 lib N Y Brownish, green-buff, sherd #390 J 

61 L8977E01179 lib Y Y "Roman Wash" Red and Black, very thick and 
HARD, possibly metallic ware? sherd #224 

P 

62 L8977E01179 lib N Y "Roman Wash" Red and Black, but thinner 
walled-ware and more brilliant hue than sample 
above, sh#223 

P 

63 L8976F20130 lib N Y Gray polished/burnished ware, sherd #695 Q 

64 L8976F20 205 lib Y Y Black bumished ware Q 

65 L8976E19 114 lib N N Black burnished ware, sherd #1148 Q 

66 L8977E01 239 llld Y N "Slaggy" kiln brick (partially sintered) s 

67 L8977E01 238 llld Y N Kiln slag R 

68 L8977E01 238 llld Y N Drippy kiln slag R 

69 L8977E01 238 Illd Y N Unfired brick sample, portion of kiln brick S 

70 L8976F201^ lib Y N Green, drippy slag fragments R 

71 Leilan soil 
trench 

modem 
Clay 

sample 

Y Y Raw Clay sample F1 (Marie-Agnes Courty, 
collector) 

clays 

72 Leilan soil 
trench 

modem Y Y Raw Clay sample F2 (Marie-Agnes Courty, 
collector) 

clays 

73 Off site, Leilan 
region 

modem Y Y Raw Clay sample 26 (Jim Blackman, collector) clays 

74 Off site, Leilan 
region 

modem Y Y Raw Clay sample 17 (Jim Blackman, collector) clays 

75 Off site, Leilan 
region 

modem Y Y Raw Clay sample 27 (Jim Blackman, collector) clays 



858 
F.2.a.i Analytical Groupings 

Archaeological samples submitted for INAA were derived from three temporal 

groups: Early (samples 1 - 30), Middle (samples 31 - 40), and Late (samples 41 - 65). 

Early, middle and late sample designations correspond to the Leilan stratigraphic periods 

Illd, Ila, and lib respectively. Other analytical groups were formed to expedite 

"lumping" and to address specific research questions (listed below, section F.2.b.ii). The 

analytical groups were based on both the fired clay color and stratigraphic period in 

which they were found; each group was assigned a letter. They are listed in Tables F.4.a 

and F.4.b. 

F.2.b Research Questions Addressed via INAA 

F.2.b.i Original Intentions of Study 

The original intent of this study was to try to match modem clays collected from 

the Tell Leilan region with specific vessel types; however, because the geomorphology of 

the area precludes exact pinpointing of suitable pottery clays and/or their accessibility in 

the third millennium, this "dream" was immediately abandoned. Moreover, MURR 

personnel advised that this would be very difficult to accomplish with certainty, even if 

working with residual sources (cf Mills 1995, however, for an example of a geological 

situation in which clays and ceramics can be matched). Together with the advice of 

MURR personnel, the research objectives of the INAA study have thus been modified 

and are described in the next section. 
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F.2.b.ii INAA Research Questions 

Samples were submitted to MURR to gather INAA data relating to seven main 

research questions. Analytical comparisons with which to address them are also listed 

using the analytical group designations defined in Table F.3. 

1 • Are materials recovered from the Illd kiln chamber all of similar clavs? 

My initial hypothesis is that no, they are not. This is supported by surface color variation, 

but this can be caused by firing atmosphere differences rather than clay composition 

variability. The majority are green-colored vessels, however, and these are believed to be 

from single clay source. The "brown" vessels appear to be from a different source. 

Interestingly, the morphology of the vessels varies slightly and thus suggests that the 

vessels were formed by different people who were sharing use of the same firing 

chamber. These individual potters may also have used different clays. To test this. 

groups A, B, C, D, E were compared to each other. 

2. Are the "rustv-green" sherds of the same composition as the green ones? Mv 

initial hypothesis is that yes, they are, and that the distinct colorings represent firing 

atmosphere and temperature variations. To test this, groups E and D, and possibly also 

B, were compared. 

3. Are the "un-fired" sherds from the "green" or "brown" type of clav. neither, or 

both? My initial hypothesis is that the unfired sherds are from the green-buff colored 

group. To test this, we compare group A to B, C, D, and/or E. 

4. Are the clav compositions used in earliest period comparable to those used in 
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later periods? Or, are later periods more variable? Less variable? My initial hypothesis 

is that the clay used will become more homogenous through time because of greater 

demand for output and less time expended by individual artisans. However, greater 

demand for vessels, driven by the increased population of Leilan lib, might be associated 

with greater clay variability because potters may be driven to explore and exploit new 

sources. An additional factor is the provenience of the samples submitted; period Illd 

sherds were all derived from a kiln chamber and may represent only the materials used in 

a single workshop, whereas Ila and lib materials were from (presimiably) household trash 

and could be the output of several different workshops. Thus, because of the sample 

selected, the llld sherds may be much less variable than the lla or lib samples, but this 

reflects only the formation processes and sampling of the investigator. To test temporal 

variability in clay composition, compare groups {A, B, C, D, and E} to groups {I, J, K, L, 

M} and to {G}. Also, compare B to G and {I, K, L, M}; compare C to F to J. Despite 

the caveats noted above and in Chapter 6, these groupings should also be compared to the 

modem clays (samples 71-75). 

5. Are the slag samples comparable to pottery clav. or are thev more likelv 

residues of melted kiln wall lining? Mv initial hypothesis is that the prolific slag found at 

the site is probably a residue of melted kiln walls, and occasionally partial ceramic 

materials "caught" in the molten slag. I deduce this from macro-examination of slag 

samples during excavation; many large slag boulders had flat bases, suggesting that they 

had pooled on kiln floors, and very occasionally vessel profiler were visible in this 
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matrix. Many slag samples were distinctly "drip-like" or showed drip and flow striations 

indicating that they had oozed, dribbled, or dripped from molten siirfaces immediately 

before cooling. To test whether sl^ samples come from kiln walls or from melted 

vessels, compare group R to {D, E} and R to {K, L} and R to S. 

6. Do any of the raw clavs appear to match the ancient fired materials? Note the 

caveats above and in Chapter 6; however, clay samples 71 and 72 matched ancient 

ceramics well in refiring tests as well as in texture (inclusions). To assess how well raw 

modem clays match ancient fired ceramic materials, compare clay samples (71, 72, 73, 

74, 75) to all sherd groups. I expect groups N, P and Q to be much different from other 

groups because I suspect that these are trade wares - they occur at very low frequencies 

in the assemblage. 

7. Are the fire-clouded wares merely firing micro-atmosphere anomalies? The 

discolorations in the vessel walls (usually shading from green-buff to brown-buff, but 

also between buff and reddish-buff or red) show clear demarcations that resemble the 

boundary where two vessels were stacked on each other in the same way that the SKWs 

(fused kiln waster stacks) were stacked on each other during firing. Because the green-

buff portions have changed to red-buff where refired in ample oxygen to 900 °C (see 

discussion below under refiring results), it seems clear that the vessel stacking created a 

micro-environment during firing. To test this, compare group H to G and F. Also, 

compare O to I and J and N. 



862 
F.2.C Further Discussion of INAA Research Methods Specific to the MURR Sample 

of Leilan Op. 5 Materials 

F.2.c.i Sample Preparation 

As described by Neff and Glascock (1998:3), Samples LMS066-075, five modem 

clay samples and miscellaneous kiln contents, as well as sample 001-005, the five unfired 

ancient sherds, were first fired to 700°C. in air for one hour. Each sherd sample was 

burred with a silicon carbide drill/burr to remove any paint, slip, adhering soil or post-

depositional patina. The samples were then washed in deionized water and air-dried. All 

samples were then powdered in an agate mortar and oven-dried at 100°C. for 24 hours. 

A portion of each sample, impowdered, is archived at MURR with other analyzed 

ceramic fabrics. 

Neff and Glascock (1998:3) further state that dried, powdered samples weighing 

approximately 150 mg were placed in polyvials for short irradiations. Portions of each 

sample weighing approximately 200 mg were placed into high-purity quartz vials used 

for long irradiations. Reference and quality control standards were similarly treated and 

analyzed together with the 75 unknown samples. The references were SRM-1633a (coal 

fly ash), SRM-688 (basalt rock), SRM-278 (obsidian rock) and Ohio Red Clay. 

F.2.c.ii Irradiation and Gamma-Ray Spectroscopy 

The Missouri University Research Reactor facility uses a slightly different 

irradiation procedvire from other labs; it consists of "two irradiations and a total of three 

gamma counts, constitut[ing] a superset of the procedures used at most other laboratories 
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(Glascock 1992; Neff 1992)" (Neff and Glascock 1998:3). Though the procedure is 

discussed in detail elsewhere (Glascock 1992), it is thus summarized: 

"a short irradiation is carried out through the pneumatic mbe irradiation system. 
Samples in the polyvials are sequentially irradiated, two at a time, for five seconds 
at a neutron flux of 8 x 10'^ n/cmVs. The 720-second count yields gamma spectra 
containing peaks for the short-lived elements Al, Ba, Ca, Dy, K, Mn, Na, Ti, and 
V. The samples in quartz vials are subjected to a 24-hour irradiation at a neutron 
flux of 5 X 10'^ n/cm^/s. This long irradiation is analogous to the single irradiation 
utilized at most other laboratories. After the long irradiation, samples decay for 
seven days, then are counted for 2000 seconds (the "middle coimt") on a high-
resolution germanium detector coupled to an automatic sample changer. The 
middle count yields determinations of seven medium halflife elements, namely as 
As, La, Lu, Nd, Sm, U, and Yb. After an additional three- or four-week decay, a 
final count of 10,000 seconds is carried out on each sample. The latter 
measurement yields the following 17 long halflife elements: Ce, Co, Cr, Cs, Eu, 
Fe, Hf, Ni, Rb, Sb, Sc, Sr, Ta, Tb, Th, Zn, and Zr. 

"Elemental concentration data from the two irradiations and three coimts (a total 
of 33 elements) are assembled into a single tabulation and stored in a dBASE III 
file, which is linked to descriptive information available for each sample" (Neff 
and Glascock 1998:3). 

Quantitative analysis of the chemical data retrieved by MURR is summarized in 

the text of Chapter 6. The raw elemental concentrations were transformed to base-10 

logarithms, and the "centered log-ratio,"another data transformation, was also used. Data 

patterns were assessed using principle components analysis (PCS) and the Mahalanobis 

distance equation. These techniques are detailed by Neff and Glascock (1998:3-6). 



Table F.4.c: Chemical Group Assignments of INAA Samples 
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LMS007 L8977E0I239 Oreen-bulT pointed base B Illd/early 41.283'" 1.033 50.156 1.563 

E
ar

ly
 

LMS008 L8977E01239 Dark-gray and rust-colored, 
pedestal-based waster 

D llld/early 31.354 0.000 48.629 0.000 

E
ar

ly
 

LMS009 L8977E0I239 Dark-gray and rust-colored, 
"curly" waster 

D lild/early 42.010 0.000 28,396 0.001 

E
ar

ly
 

LMSOlO I,8977E01 239 Viirified, highly porous, 
green waster fragment 

D Illd/early 94.573 0.001 96.644 0.013 

E
ar

ly
 

LMSOl 1 L8977E01239 Vitrified, highly porous, 
green waster frogmenl 

D llld/early 47.029 0.001 57.836 0.003 

E
ar

ly
 

LMS0I2 L8977E0!239 Vitrified, highly porous, 
green waster fragment 

D llld/early 29.241 0.002 31.537 0.003 

E
ar

ly
 

LMSOl 3 L8977E0I239 Rust-colored waster E Illd/early 98.169 0.001 98.826 0.004 

E
ar

ly
 

LMS0I4 L8977E0I239 Green waster, vitrified, 
highly porous but not 

completely friable("fimi") 

D llld/early 50.359 0.002 87.668 0.004 

Probabilities-1 are based on the first 5 principal components of the variance-covariance matrix of base-10 log data 
for the 75-specimen Tell Leilan data set as calculated by H. Neff (Neff and Glascock 1998). Probabilities-2 are based 
on the first 5 principal components of the centered log-ratio data for the data set. In the first case, 5 principal 
components subsume 89.66% of the total data set variance, while in the second case five components subsume 86.09% 
of total variance, as calculated by H. Neff (Neff and Glascock 1998). 
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Probabilities -1 Probabilities - 2 

Chem. 
GrouD 

Sample Provenience Descriotion 

A
na

ly
ti

c 
G

ro
up

 

Period 
Early Late Early Late 

E
ar

ly
 

LMS0I5 L8977E01239 Green waster base D llld/early 85.313 0.000 20.280 0.004 

E
ar

ly
 

LMS016 L8977E0I239 Green waster base D 11 Id/early 82.241 0.068 99.036 0.727 

E
ar

ly
 

LMS0I7 L8977E01239 Very hard green waster base D llld/early 53.211 0.265 72.608 1.198 

E
ar

ly
 

LMS0I8 L8977E0I239 Gray and rust-colored 
waster 

E llld/early 40.438 0.002 9.875 0.043 

E
ar

ly
 

LMS019 L8977t01239 Green vitrified, highly 
porous, friable waster 

D llld/early 59.427 0.578 78.662 1.245 

E
ar

ly
 

LMS020 L8977E01239 Green vitrified, highly 
porous, friable waster 

D llld/early 5.747 0.014 8.990 0.214 

E
ar

ly
 

LMS021 L8977E01239 Green vitrified, highly 
porous, friable waster 

D llld/early 89.805 0.095 90.422 1.282 

E
ar

ly
 

LMS022 I.8977E01 239 Green vitrified, highly 
porous, friable waster 

D llld/early 44.491 0.000 54.069 0.000 

E
ar

ly
 

LMS023 L8977E0I239 Green vitrified, highly 
porous, friable waster 
Possibly made "upside-

down" 

1) llld/early 97.729 0.005 98.041 0.013 

E
ar

ly
 

LMS024 L8977E0I239 Green vitrified, highly 
porous, friable waster 

D llld/early 40.879 0.103 17.708 1.544 

E
ar

ly
 

LMS025 1.89771-01 239 Green vitrified, highly 
porous, friable waster 

1) llld/early 0.479 0.000 1.940 0.000 
00 c^ Ul 



Table F.4.c: Chemical Group Assignments of INAA Samples 

Chem. 
Group 

Sample Provenience Description 

U 
Period 

Probabilities -1 Probabilities - 2 
Chem. 
Group 

Sample Provenience Description * 2 Period 
Early Late Early Late 

LMS026 L8977E0I239 Gray-green base B llld/early 8.631 0.000 I.I9I 0.000 

LMS027 L8977E01239 Gray-green base B llld/early 16.933 1.298 16.625 8.645 

LMS029 L8977E0I239 Rusi, gray and green waster, 
Collapsed carination with 

mini-flat base 

E llld/early 49.456 6.374 65.620 8.100 

LMS031 L89 76E20 
187. ph7 

Lool;s like sila vessel, 
sherd tf24\ 

G 1 la/middle 0,000 44.858 0.545 69.186 

LMS032 L89 76E20 
187. Dh7 

Brown-bufTcup, sherd 
#244 

F lla/middle 0.012 35,691 2.916 59.385 

LMS033 L89 76E20 
187. ph7 

Green-bufTcup, sherd #243 G lla/middle 0.009 38.533 5.970 51.429 

LMS034 L89 76E20 
184. ph 7 

Green-buff cup, sherd #268 G lla/middle 0.205 46,091 0.967 33.688 

0) 
a 

LMS035 L89 76E20 
184. ph7 

Grayish-green buff cup, 
sherd #265 

G lla/middle 0.004 63,814 0.389 59.672 

I-) 
LMS036 L89 76E20 

184. ph7 
Gray, vitrified, highly 

porous waster w/ mini-flat 
base, sherd #263 

G lla/middle 0.003 0,867 2.596 0.681 

LMS037 L8976F20 245 Green and Brown cup 
(likely due to stacking in 

kiln and different 
subsequent firing 

atmospheres), sherd #817 

11 lla/middle 0.007 47.840 0.327 45.655 

LMS038 L8976F20 245 Brown, mini-flat cup, sherd 
# 825 

F lla/middle 22.130 48.663 22.755 45.142 
00 Oi 
ON 



Table F.4.c: Chemical Group Assignments of INAA Samples 

Chem. 
GrouD 

Sample Provenience Descrintion 

U 
Period 

Probabilities -1 Probabilities - 2 
Chem. 
GrouD 

Sample Provenience Descrintion 
g £ Period 

Early Late Early Late 

L
at

e LMS039 L8976F20 
246, ph7 

Green and Brown pointed 
cup (likely due to stacking 

in kiln and subsequent 

firing atmospheres), sherd it 
447 

H lla/middle 0.069 54.108 0.335 74.841 

LMS040 L8976F20 
246. ph 7 

Grcen9mini-nat based 
carinated cup, sherd #475 

G llb/late 0.007 32.552 0.027 16.466 

LMS041 L8977E01 
202, ph 5 

Green Buff body sherd (not 
diagnostic) 

1 lib/late 0.017 69.784 1.159 79.125 

LMS042 L8977E0I 
200. Ph 5 

Red-Orange minidat base, 
sherd #135 

N llb/late 3.036 42.996 1.471 57.353 

LMS043 L8977E0I 
200, ph 5 

Dense green pedestal-based, 
stone-ware like, sherd # 138 

K llb/late 0.012 42.312 2.857 42.666 

LMS045 L8977Ji01 
200, ph 5 

Fearing, green , s #1897, 
sherd# 140 

1 llb/late 0.025 30.014 0.035 50.391 

LMS046 L8977E0I 
200. Ph 5 

Flaring, green, s # 1898, 
sherd #142 

1 llb/late 0.048 5.415 0.390 40.416 

LMS047 L8977E01 
175. ph5 

(ireen/gray waster, no 
number present 

K llb/late 0.002 66.712 7.426 58.859 

LMS048 L8977E01 

175. ph 5 

Green and gray sila #1893, 
sherd# 119 

K llb/late 0.002 39.722 0.015 49.805 

LMS049 1.8977K01 
175. oh 5 

Green "clinky-ware", flat 
base with S-crack, sherd # 

120 

M llb/late 0.000 56.228 0.000 51.782 

00 OS 



Table F.4.c; Chemical Group Assignments oriNAA Samples 

Chem. 
GrouD 

Samole Provenience Descriotion 

U 

Period 
Probabilities -1 Probabilities - 2 

Chem. 
GrouD 

Samole Provenience Descriotion 2 S Period 
Early Late Early Late 

LMS05I L8977E01 
204. nh 5 

Green and steel-gray 
colored viirified, highly 
porous waster cup with 

rounded base, sherd # 149 

L llb/lale 1.599 64.860 6.712 27.744 

LMS052 [.8976F20 127 Green-buff, rounded-based 
cup, sherd #368 

1 lib/late 0.160 92.071 0.184 94.353 

LMS053 L8976F20127 Vitrified, highly porous 
green rounded-based cup, 

sherd #369 

L llb/late 0.000 59.956 0.001 34.662 

LMS054 L8976F20 127 Green, sila-like flat-based 
form, sila t/1836, sherd 

um 

K llb/late 0.007 47.190 0.005 51.241 

LMS055 L8976F20 127 Yellow-green cup, sherd 
#371 

M llb/late 0.000 15.820 0.000 18.727 

CQ 

LMS056 L8976F20127 Yellow-green cup, sherd 
#372 

M llb/late 0.000 8.205 0.002 12.021 

LMS057 L8976F20123 Yellow-green cup with 
rounded-base, sherd #385 

M llb/late 0.002 84.607 0.004 61.102 

LMS058 1.89761-20 123 HARD Yellow-green cup, 
sherd #383 

M llb/lale 2.144 73.469 3.338 89,554 

LMS059 L89761'20123 Green cup with round-ish 

base, sherd #386 
1 lib/lute 0,006 47.461 0.008 31.443 

CQ 
LMS060 L8976F20123 Brownish, green-buff, sherd 

#390 
J llb/late 4.775 72.318 0.322 65,592 

oc o\ 
00 



Table F.4.c: Chemical Group Assignments of INAA Samples 

Chem. 
GrouD 

Sample Provenience Descrintion 

A
na

ly
ti

c 
G

ro
up

 

Period 
Probabilities -1 Probabilities - 2 

Chem. 
GrouD 

Sample Provenience Descrintion 

A
na

ly
ti

c 
G

ro
up

 

Period 
Early Late Early Late 

LMS066 L8977E0I 239 "Slaggy" kiln brick 
(partially sintered) 

S llld/early 0.110 58.431 0.134 56.485 

LMS068 L8977E01238 Drippy kiln slag R Illd/early 0.030 69.146 0.060 57.991 

LMS070 L8976F201^ Green, drippy slag 
fragments 

R lib/late 0.004 64.965 0.023 57.710 

LMS07I modem clay F1 -- -- 0.002 59.949 0.021 78.719 

LMS072 modem clay F2 -- -- 0.000 63.447 0.002 32.778 

LMS074 modem clay 17 -- -- 0.000 13.143 0.000 3.813 

Group A LMSOOl L8977E01 239 unfired sherd A llld/early 0 0 0 0 Group A 

LMS002 L8977E01 239 unfired sherd A llld/early 0 0 0 0 

Group A 

LMS003 L8977E0I239 unfired sherd A llld/early 0 0 0 0 

Group A 

LMS004 L8977E01 239 unfired sherd A llld/early 0 0 0 0 

Group A 

LMS005 L8977E0i 239 unfired sherd A llld/early 0 0 0 0 

Group P LMS061 L8977E01179 "Roman Wash" Red and 
Black, very thick and 

HARD, possibly metallic 
ware' . '  sherd U224 

P lib 0 0 0 0 

Group P LMS062 I.8977E01 179 "Roman Wash" Red and 
Black, but thinner walled-

ware and more brilliant hue 
than sample above, sh^223 

P lib 0 0 0 0 

00 0\ <3 



Table F.4.c: Chemical Group Assignments of INAA Samples 

Chem. 
Grouo 

Sample Provenience Description 

U 

Period 
Probabilities -1 Probabilities - 2 

Chem. 
Grouo 

Sample Provenience Description g £ Period 
Early Late Early Late 

Group Q LMS063 L89761-20 130 Gray polished/burnished 
ware, sherd #695 

0 lib 0.001 1.166 2.154 86.354 

LMS064 L8976F20 205 Black burnished ware Q lib 0.000 0.761 0.024 96.146 

LMS065 L8976E19 U4 Black burnished ware, 
sherd #1148 

Q lib 0.001 0.325 0.512 52.688 

Unassigned LMS006 L8977E01239 Brown, pointed-base N-5 
style Profile #15 

c llld 0.003 0.000 0.025 0.000 

LMS028 L8977E01239 Probably made from brown 
clay ~ steep angle to base, 

but appears gray, not brown 

c llld 0.223 0.467 3.619 1.746 

LMS030 1.8977E01 239 Drown clay, ridged motif, 
everted rim 

c llld 37.107 33.310 25.444 42.823 

LMS044 L8977E01 200 Brown-bufT cup, sherd # 
139 

J lib 0.245 13.028 0.511 30.881 

LMS050 L8977E01 175 Buff and Red cup (color 
variations likely due to 

stacking in kiln and 
subsequent firing 

atmospheres), sherd #131 

o lib, 
l-eat 15 

0.000 0.395 0.000 1.490 

LMS067 I.8977E01 238 Kiln slag R llld 0.082 0.439 0.073 2.783 

Unassigned LMS069 L8977E01 238 unfired (7?) kiln brick 0.000 0,000 0.000 0.000 

LMS073 modem clay 26 clay modem 0.000 0.000 1.502 0.513 

LMS075 modern clay 27 clay modem 0.000 10.946 0.000 5.713 00 

o 
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Fig. F.3: PCA biplot of Principal Components 1 and 2 of the variance-covariance matrix for the elements determined at 
MURR exclusive of nickel and neodymium. Ellipses represent 90% confidence level for membership in the 
groups. 
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Figure F.4: Same PCA space as Figure F.3 but without coordinates and with unassigned specimens labeled. 
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F.2.d INAA Results 

The following tables and figures present the results of MURR's analysis. 



Table F.S: Analysis Data on INAA Samples Submitted to MURR (as assigned by NefT and Glascock 1998) 

anid analjnfo longrdf longdate shorl_rdf short_date analgrp chem98 1 

LMSOOl Shorts corrected *1.145 SENl 01/14/96 SENl-S 12/07/95 A Group A 
LMS002 SENl 01/14/96 SENl-S 12/07/95 A Group A 
LMS003 SENl 01/14/96 SENl-S 12/07/95 A Group A 
LMS004 SENl 01/14/96 SENl-S 12/07/95 A Group A 
LMS005 SENl 01/14/96 SENl-S 12/07/95 A Group A 
LMS006 SENl 01/14/96 SENl-S 12/07/95 C Unass. 
LMS028 SENl 01/14/96 SENl-S 12/07/95 C Unass. 
LMS030 SENl 01/14/96 SENl-S 12/07/95 C Unass. 
LMS031 SENl 01/14/96 SENl-S 12/07/95 G Late 
LMS032 SENl 01/14/96 SENl-S 12/07/95 F Late 
LMS033 SENl 01/14/96 SENl-S 12/07/95 G Late 
LMS034 SENl 01/14/96 SENI-S 12/07/95 G Late 
LMS035 SENl 01/14/96 SENl-S 12/07/95 G Late 
LMS036 SENl 01/14/96 SENl-S 12/07/95 G Late 
LMS037 SENl 01/14/96 SENl-S 12/07/95 H Late 
LMS038 SENl 01/14/96 SENl-S 12/07/95 F Late 
LMS039 SENl 01/14/96 SENl-S 12/07/95 H Late 
LMS040 SENl 01/14/96 SENl-S 12/07/95 G Late 
LMS041 SENl 01/14/96 SENl-S 12/07/95 1 Late 
LMS042 SENl 01/14/96 SENl-S 12/07/95 N Late 
LMS043 SEN! 01/14/96 SENl-S 12/07/95 K Late 
LMS044 SENl 01/14/96 SENl-S 12/07/95 J Unass. 
LMS045 SENl 01/14/96 SENl-S 12/07/95 1 Late 
LMS046 SENl 01/14/96 SENl-S 12/07/95 I Late 
LMS047 SENl 01/14/96 SENl-S 12/07/95 K Late 
LMS048 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 K Late 
LMS049 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 M Late 
LMS050 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 0 Unass. 
LMS051 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 L Late 



Table F.S: Analysis Data on INAA Samples Submitted to MURR (as assigned by NefT and Glascock 1998) 

anid anaMnfo long_rdf longdate shortrdf short_date anal_grp chem98 1 

LMS052 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 I Late 
LMS053 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 L Late 
LMS054 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 K Late 
LMS055 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 M Late 
LMS056 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 M Late 
LMS057 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 M Late 
LMS058 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 M Late 
LMS059 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 I Late 
LMS060 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 J Late 
LMS061 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 P Group P 
LMS062 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 P Group P 
LMS063 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 Q Group Q 
LMS064 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 Q Group Q 
LMS065 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 Q Group Q 
LMS066 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 s Late 
LMS067 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 R Unass. 
LMS068 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 R Late 
LMS069 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 S Unass. 
LMS070 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 R Late 
LMS071 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 ~ Late 
LMS072 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 - Late 
LMS073 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 - Unass. 
LMS074 Shorts corrected * 1.145 SEN2 01/14/96 SEN2-S 12/07/95 - Late 
LMS075 Shorts corrected *1.145 SEN2 01/14/96 SEN2-S 12/07/95 - Unass. 
LMS007 SENl 01/14/96 SENl-S 12/07/95 B Early 
LMS008 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS009 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMSOlO SENl 01/14/96 SENl-S 12/07/95 D Early 
LMSOll SENl 01/14/96 SENl-S 12/07/95 D Early 



Table F.S: Analysis Data on INAA Samples Submitted to MURR (as assigned by NefT and Glascock 1998) 

anid analinfo long_rdf long_date short_rdf shortdate anal_grp chem98 1 

LMS012 SEN I 01/14/96 SENl-S 12/07/95 D Early 
LMS013 SENl 01/14/96 SENl-S 12/07/95 E Early 
LMS014 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS015 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS016 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS017 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS018 SENl 01/14/96 SENl-S 12/07/95 E Early 
LMS019 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS020 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS021 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS022 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS023 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS024 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS025 SENl 01/14/96 SENl-S 12/07/95 D Early 
LMS026 SENl 01/14/96 SENl-S 12/07/95 B Early 
LMS027 SENl 01/14/96 SENl-S 12/07/95 B Early 
LMS029 SENl 01/14/96 SENl-S 12/07/95 E Early 
LMSOOla shorts on fired LMSOOl CRT2-S 04/16/98 
LMS002a shorts on fired LMS002 CRT2-S 04/16/98 
LMS003a shorts on fired LMS003 CRT2-S 04/16/98 
LMS004a shorts on fired LMS004 CRT2-S04/16/98 
LMSOOSa shorts on fired LMS005 CRT2-S 04/16/98 



Table F.6.a: Leilan Compositional Data Derived from INAA (As through Cs) 

Anid As La Lu Nd Sm U Yb Ce Co Cr Cs 

LMSOOl 16.609 35.011 0.5039 26.45 7.602 6.512 3.109 72.47 30.258 313.11 5.66 
LMS002 17.813 33.061 0.3947 9.854 7.181 7.203 2.989 68.619 28.347 292.26 5.079 
LMS003 14.527 33.549 0.3192 22.16 7.367 3.104 3.056 70.263 29.058 303.87 5.219 
LMS004 17.281 37.984 0.4869 0 7.949 10.672 3.331 77.622 29.51 317.9 5.567 
LMS005 18.789 31.774 0.4353 0 6.999 5.103 3.012 61.664 26.264 283.78 4.617 
LMS006 17.325 37.361 0.5172 11.748 6.506 0.873 3.511 77.237 33.102 332.3 2.476 
LMS028 13.044 38.732 0.5006 34.524 9.85 2.484 3.819 90.439 35.778 401.13 2.487 
LMS030 13.053 39.717 0.5116 40.215 8.997 3.522 3.694 82.551 39.644 452.28 3.994 
LMS031 0 46.54 0.6498 55.073 9.643 5.22 4.311 96.68 42.317 454.81 6.383 
LMS032 8.213 41.483 0.5438 24.045 9.212 3.61 3.82 91.477 38.85 517.93 4.892 
LMS033 10.334 46.149 0.5962 92.523 10.201 5.02 4.406 101.217 45.137 540.28 5.642 
LMS034 10.84 38.923 0.5142 72.469 8.743 7.47 3.493 85.7 35.554 491.99 5.585 
LMS035 8.46 45.229 0.5311 86.067 9.815 3.97 3.74 98.064 46.973 504.84 5.354 
LMS036 10.118 48.037 0.5335 83.951 10.435 5.684 3.818 109.875 47.968 601.13 5.926 
LMS037 7.776 45.764 0.5986 85.209 10.257 4.814 4.23 107.878 44.426 526.77 5.497 
LMS038 15.666 40.843 0.5408 79.246 9.158 3.845 3.789 91.667 38.918 471.09 4.57 
LMS039 5.87 47.505 0.6141 85.326 10.613 5.106 4.317 105.061 45.543 544.56 4.749 
LMS040 7.066 46.92 0.5925 88.55 10.406 5.097 3.987 103.851 47.834 551.47 5.487 
LMS041 8.002 46.737 0.6212 89.777 10.557 6.372 4.261 105.482 46.635 548.63 5.238 
LMS042 13.264 44.419 0.5628 87.803 9.809 4.613 4.118 97.583 42.45 464.14 5.163 
LMS043 15.249 46.027 0.4944 84.03 9.808 5.046 3.42 90.646 43.725 492.94 6.188 
LMS044 14.039 40.35 0.5508 76.354 8.855 4.419 3.702 76.878 39.031 388.51 5.448 
LMS045 0 44.947 0.555 77.537 9.716 5.413 3.66 90.164 44.271 518.09 5.763 
LMS046 4.699 44.228 0.5688 87.198 9.809 5.592 3.906 87.576 39.888 483.98 5.821 
LMS047 11.238 49.284 0.5171 90.459 10.582 5.495 3.975 103.387 48.829 591.52 6.297 
LMS048 11.355 44.944 0.5842 38.895 8.606 4.017 4.105 97.174 42.142 451.17 6.102 
LMS049 5.675 44.554 0.5568 40.725 8.611 4.142 3.948 94.017 40.877 453.4 6.081 
LMS050 9.666 41.359 0.5248 39.622 8.017 3.993 3.655 88.747 39.655 448.15 5.484 
LMS051 12.842 45.33 0.5577 37.174 8.812 5.872 4.136 98.694 44.624 479.74 5.961 



Table F.6.a: Leilan Compositional Data Derived from INAA (As through Cs) 

Anid As La Lu Nd Sm U Yb Ce Co Cr Cs 

LMS052 8.8 42.642 0.54 38.314 8.258 4.111 3.748 90.638 41.418 491.06 5.116 
LMS053 7.238 46.699 0.6178 46.69 8.892 4.139 4.211 98.954 44.155 508.97 5.938 
LMS054 8.462 42.68 0.5426 36.496 8.241 4.234 3.781 91.406 40.615 494.59 4.946 
LMS055 5.561 45.54 0.5824 43.164 8.903 4.265 4.088 98.293 44.102 513.88 5.937 
LMS056 9.398 41.028 0.4965 39.22 8.586 4.076 3.533 89.963 41.592 517.79 4.926 
LMS057 7.509 43.487 0.5659 39.698 8.38 4.278 3.757 96.43 41.122 499.93 5.592 
LMS058 12.997 43.94 0.5722 40.234 8.421 4.459 4.086 93.228 38.351 472.68 5.681 
LMS059 4.531 43.702 0.5684 36.672 8.664 3.983 3.937 87.876 40.171 478 4.871 
LMS060 11.93 39.388 0.5411 39.852 7.982 3.736 3.894 83.424 38.875 456,68 3.691 
LMS061 5.409 48.203 0.4678 35.116 7.411 3.203 3.73 95.219 12.066 100.57 9.783 
LMS062 4.353 52.415 0.4854 36.238 5.978 3.097 3.866 99.898 10 99.94 10.646 
LMS063 10.128 34.865 0.4779 37.154 6.781 4.029 3.404 71.119 31.085 375.84 2.897 
LMS064 7.348 37.514 0.5118 34.206 7.458 3.457 3.483 79.883 33.872 419.45 3.981 
LMS065 8.062 35.298 0.4704 45.117 7.231 2.802 3.265 73.035 32.688 391.13 3.859 
LMS066 15.399 39.32 0.517 37.812 8.34 3.697 3.51 80.524 38,313 462.4 4.509 
LMS067 4.02 40.544 0.507 45.62 8.379 3.27 3.306 82.087 39.325 475.31 4.832 
LMS068 11.972 43.119 0.5372 43.283 9.022 3.904 3.882 88.379 41.734 489.17 4.689 
LMS069 22.352 68.686 0.9654 68.49 13.917 11.22 6.295 139.242 61.255 619.16 10.677 
LMS070 9.459 48.123 0.5691 43.935 9.633 4.516 4.328 100.458 43.914 490.12 5.979 
LMS071 12.808 38.818 0.5398 37.011 8.219 3.739 3.697 80.798 36.862 442.99 5.41 
LMS072 14.755 44.515 0.5832 43.772 8.945 3.933 4.126 95.015 41.697 514.69 5.278 
LMS073 21.672 84.072 1.1115 84.613 17.076 7.532 7.369 176.74 65.571 755.36 10.978 
LMS074 11.499 35.695 0.4653 34.721 7.076 2.464 3.265 70.724 33.155 441.93 4.379 
LMS075 20.869 38.61 0.5061 38.849 8.019 3.081 3.412 77.904 35.924 373.28 5.628 
LMS007 5.491 26.774 0.3632 12.812 4.661 1.416 2.486 59.422 24.491 253.15 3.778 
LMS008 8.11 26.701 0.3639 10.88 4.656 1.218 2.355 59.187 24.396 253.05 3.572 
LMS009 1.742 26.866 0.3274 12.549 4.682 0.865 2.065 53.783 23.674 248.52 3.605 
LMSOlO 5.223 26.169 0.3401 15.575 4.6 1.287 2.369 54.996 23.776 244.7 3.676 
LMSOll 7.334 26.934 0.3263 14.066 4.651 1.496 2.392 56.226 24.014 254.43 3.82 



Table F.6.a: Leilan Compositional Data Derived from INAA (As through Cs) 

Anid As La Lu Nd Sm U Yb Ce Co Cr Cs 

LMS012 8.173 25.89 0.3403 11.13 4.537 1.269 2.423 55.58 23.836 252.73 3.622 
LMS013 5.701 26.141 0.3137 11.345 4.625 1.154 2.456 56.395 23.537 249.41 3.601 
LMS014 5.291 25.595 0.3253 15.488 4.479 1.276 2.233 54.895 24.21 246.73 3.675 
LMS015 3.512 25.695 0.3112 17.305 4.494 0 2.246 53.167 23.12 240.42 3.536 
LMS016 4.983 26.026 0.3295 10.11 4.468 1.613 2.193 54.539 23.526 241.45 3.521 
LMS017 4.218 25.725 0.3487 12.385 4.456 1.273 2.428 53.745 23.139 237.43 3.632 
LMS018 4.903 26.222 0.326 12.59 4.641 1.891 2.161 55.063 23.127 242.11 3.509 
LMS019 7.29 26.252 0.3257 10.173 4.457 2.061 2.436 55.905 24.053 252.62 3.689 
LMS020 0 25.608 0.3483 13.466 4.479 1.618 2.329 52.359 23.211 238.97 3.497 
LMS021 4.64 26.742 0.3366 14.671 4.591 0 2.182 57.47 24.449 258.97 3.671 
LMS022 8.222 27.416 0.3601 11.648 4.672 1.146 2.481 60.186 24.176 250.43 3.623 
LMS023 6.294 26.526 0.3793 14.179 4.572 1.16 2.412 59.364 23.931 248.91 3.621 
LMS024 4.076 25.778 0.341 13.388 4.505 1.705 2.295 58.523 23.51 247.2 3.636 
LMS025 6.443 25.533 0.3276 15.481 4.536 0.437 2.353 59.465 22.899 238.73 3.461 
LMS026 2.032 26.87 0.3573 13.349 4.751 0.731 2.604 62.756 24.645 258.66 3.746 
LMS027 5.823 27.286 0.3719 14.814 5.701 0 2.495 63.742 25.644 272.29 3.303 
LMS029 lO.l 26.761 0.3055 46.157 5.812 2.688 2.233 62.867 24.849 264.35 3.635 

LMSOOla 0 0 0 0 0 0 0 0 0 0 0 
LMS002a 0 0 0 0 0 0 0 0 0 0 0 
LMSOOSa 0 0 0 0 0 0 0 0 0 0 0 
LMS004a 0 0 0 0 0 0 0 0 0 0 0 
LMSOOSa 0 0 0 0 0 0 0 0 0 0 0 

00 
00 U) 



Table F.6.b: Leilan Compositional Data Derived from IN A A (£u through Th) 

Anid Eu Fe Hf Ni Rb Sb Sc Sr Ta Tb Th 

LMSOOl 1.4954 54071.1 5,977 27.9 88.9 1.0123 18.324 1000.4 1.1544 1.0413 9.495 

LMS002 1.3764 50429 5.44 0 100.4 0.9158 17.271 881.5 1.1906 0.7301 9.124 

LMS003 1.4194 51352.9 5.494 25.7 89.4 2.6168 17.526 748.4 1.1597 0.8384 9.037 

LMS004 1.4953 54266.2 5.63 17.8 88.2 1.0214 18.283 1118.3 1.2494 0.8166 9.289 

LMS005 1.3105 47086.2 5.201 18.1 78 0.937 16 706.6 1.1236 0.6019 8.315 

LMS006 1.6057 58987.4 6.405 66.1 57.9 0.9307 19.935 851.9 1.3244 0.8372 10,427 

LMS028 1.6654 63639.2 6.96 0 51.3 0.8649 21.406 1717.9 1.4337 1.0838 11.299 

LMS030 1.6973 67306.2 7.556 95.9 78.7 1.1356 22.173 688.4 1.4495 1.1789 11.245 

LMS031 2.0127 71326.4 8.184 131 97.9 0.9073 24.223 913.8 1.6772 1.3381 12.758 

LMS032 1.906 66623.5 8.895 66.8 92.5 1.1206 21.688 902.4 1.7342 1.1267 12.085 

LMS033 2.0382 72032.3 9.338 61.5 86.9 1.3439 23.07 1609.5 1.7821 1.4231 12.82 

LMS034 1.7882 69133.3 8.244 75.1 78.2 0.8674 23.13 814.3 1.6599 0.569 12.11 
LMS035 2.0427 74395.6 9.006 74.4 89.5 1.105 23.985 937.8 1.75 0.6666 12.407 
LMS036 2.174 78716.4 10.007 69.1 16.2 1.0745 26.126 921.2 2.092 1.288 13.433 
LMS037 2.0551 74533.2 9.272 0 100.3 1.0227 24.144 1044.2 1.772 0.449 12.835 
LMS038 1.8843 64953.3 8.314 81.9 92.5 0.9053 21.536 945.9 1.6071 1.2685 11.524 

LMS039 2.0827 72634.2 9.768 0 80.2 0.9774 23.758 992.2 1.734 0.6054 12.889 

LMS040 2.1431 75220.6 9.742 71 71 1.2253 24.548 852.5 1.8345 0.6289 12.501 

LMS041 2.0981 74118.5 9.687 97.4 84.1 1.14 24.076 781.6 1.8129 0.6653 12.801 

LMS042 1.9428 67375.9 8.479 0 89.8 1.1116 22.4 1159.5 1.5382 1.1275 12.061 
LMS043 1.9076 73830 8.56 63.7 107.8 1.2158 24.401 1130.2 1.628 0.5108 12.472 

LMS044 1.8275 68767 7.641 46.9 105.9 1.2239 22.789 1180.3 1.5675 0.5364 11.571 
LMS045 1.8896 75776.3 8.777 89 52.8 0.8731 24.812 1195.7 1.6685 0.4436 12.869 

LMS046 1.9756 71744.6 8.642 0 54.7 0.7185 23.949 1028 1.5796 0.4844 12,013 
LMS047 2.1663 81132.4 10.401 63.7 60.6 1.1622 26.939 915.7 I.9I19 0.6432 14.11 
LMS048 1.9661 69649.2 8.104 148 103.5 1.0901 24.239 682.4 1.6791 1.3483 12.074 

LMS049 1.9718 71008.8 8.058 145.6 79 1.0394 24.435 497.8 1.6647 1.7333 12.271 
LMS050 1.8724 67877.9 7.686 139.3 95.3 1.1079 22.426 482.8 1.6374 2.1209 11.814 

LMS051 2.0049 74899.3 8.431 129.4 42.1 0.901 25.476 723.1 1.6644 0 13.139 

LMS052 1.9063 66078.9 8.496 108.4 77.6 1.1117 23.226 619.2 1.6428 1.318 11.422 

LMS053 1.9998 71150.4 8.692 119.6 100.6 0.9921 23.863 512.2 1.7067 0.9112 12.669 



Table F.6.b: Leilan Compositional Data Derived from INAA (Eu through Th) 

Anid Eu Fe Hf Ni Rb Sb Sc Sr Ta Tb Th 

LMS054 1.8653 66372.2 8.631 111.2 50.2 0.8792 23,099 643.5 1.6553 1.6387 11.72 

LMS055 2.0131 70979.2 8.476 143.8 100.7 0.7559 24.974 548.6 1.6766 1.7435 12.339 

LMS056 1.7555 68156.3 8.807 137 32.5 1.4212 22.474 810 1.7414 1.9778 11.512 

LMS057 1.9338 70410.5 8.167 120.8 70.4 0.9347 24.271 545.9 1.6109 1.7436 11.888 

LMS058 1.9268 68190.1 8.37 134.4 91.5 1.1043 22.724 669 1.749 0.8675 11.926 

LMS059 1.8941 68440 8.301 149.4 40.6 0.7101 23.81 657.1 1.6824 1.0146 11.427 

LMS060 1.7098 62070.2 7.817 152.8 81.2 1.0083 20,41 684.2 1.6475 0.8216 10.702 

LMS061 1.4124 49727.1 7.267 0 134.2 0.562 18.775 89.7 1.6204 0.8517 17.137 

LMS062 1.0227 38927.4 8.762 0 61.8 0.5171 18,457 114.8 1.7517 1.1696 15.067 

LMS063 1.5104 51974.2 6.401 113.3 60.2 0.818 17.276 454.3 1.2784 0.6439 8.932 

LMS064 1.6825 58238.3 7.153 104.6 74 0.7491 19.572 296.1 1.4269 0.9595 9.964 

LMS065 1.5367 55224.4 6.644 117.1 63.6 0.743 18.342 411.3 1.3764 0.7231 9.472 

LMS066 1.728 67612.5 7.511 119.9 90.9 0.9818 22,72 631.5 1.4581 1.5701 10.664 

LMS067 1.7554 69083.4 7.677 99.9 39.1 0 22.814 642.7 1.5041 2.2235 11.054 

LMS068 1.8928 73895.2 7.968 106.5 85 1.0203 24.159 722.2 1.5861 2.2437 11.472 

LMS069 2.901 108542.1 11.602 59.1 172.8 2.1965 37.087 612.3 2.524 3.3185 18.558 

LMS070 1.9792 76588.8 8.635 155.7 78.7 1.0587 25.977 603.6 1.8948 1.2622 14.178 

LMS071 1.6851 65841.1 7.219 108.8 91.2 0.9729 22.34 419.2 1.415 1.5277 10.553 

LMS072 1.9805 66070.8 8.766 121.3 92.6 1.0929 22.218 254.8 1.6273 0.9118 11.366 

LMS073 3.5903 106632.3 14.733 70.7 174.7 1.7982 39.727 320.3 3.0874 1.7651 22.273 

LMS074 1.60! 58728.4 6.443 119.4 83.5 0.8358 19.378 311.5 1.2715 1.6448 9.115 

LMS075 1.6462 64114.1 6.642 109.5 98.4 1.0827 22.002 296.6 1.4446 1.4267 10.527 

LMS007 1.1747 44070.4 4.776 76 49.5 0.7759 14.915 940.9 0.9915 0.6991 7.788 

LMS008 1.1714 43273.8 4.599 88.7 18.9 0.7306 14.705 767.7 0.9727 0.8093 7.681 

LMS009 1.1411 41819.4 4,512 107.9 22.9 0.5491 13.996 899.9 0.9456 0.7182 7.387 

LMSOlO 1.1004 41678.3 4.522 68.7 25,6 0.6532 13.402 843.8 0.977 0.6704 7.217 

LMSOIl 1.1445 42762.9 4.541 58 19.8 0,7261 14,522 680.1 0.9267 0.7379 7.567 

LMS0I2 1.1202 42107.1 4.53 44.5 20,4 0,6546 13.538 656.5 0.9548 0,9396 7.44 

LMS0I3 1.1134 41720 4.52 0 20,9 0,5675 14.24 739.9 0.9651 0,7869 7.412 

LMS0I4 1.0786 42329.9 4.607 80.8 19 0,7719 14.325 1005.7 0.9709 0,8157 7.318 

LMS015 1.1041 41394.3 4.458 108.5 21.6 0,7706 14.052 783.7 0.9736 0.7813 7.346 



Table F.6.b: Leilan Compositional Data Derived from INAA (Eu through Th) 

Anid Eu Fe Hf Ni Rb Sb Sc Sr Ta Tb Th 

LMS016 1.1075 41474.1 4.424 59.6 27.1 0.7628 13.96 728.1 0.9042 0.7344 7.297 

LMS017 1.1457 41023.7 4.392 85.3 41.9 0.6458 13.841 897.7 0.9313 0.819 7.273 

LMS0I8 1.0905 41191.7 4.573 102.4 21 0.6792 14.17 1079.3 0.9478 0.8065 7.347 

LMS019 1.139 42503.7 4.522 86.6 26.8 0.7987 14.337 978 0.9245 0.8033 7.522 

LMS020 1.0888 41113.3 4.472 83.8 22.6 0.7576 13.816 737 0.9314 0.4088 7.313 

LMS02I 1.1685 43381.5 4.736 0 23.8 0.667 14.781 866.2 0.9701 0.8408 7.838 

LMS022 1.1305 42832.9 4.486 63.1 24.4 0.734 13.052 829.4 1.0149 0.5895 7.628 

LMS023 1.1342 41980.5 4.56 0 27.7 0.7243 14.187 743.3 0.9444 0.7327 7.718 

LMS024 1.1238 41590.4 4.524 59.3 14.5 0.704 13.975 821.3 0.9415 0.6867 7.293 

LMS025 1.1156 40598 4.333 76.3 13.7 0.6117 13.713 738.9 0.9474 0.7044 6.903 

LMS026 1.1457 43671.7 4.734 59.4 20.4 0.6698 14.766 618.3 1.0037 0.3677 7.769 

LMS027 1.2084 44893.2 4.953 0 57.7 0.5477 14.915 854 1.0231 0.7395 7.577 

LMS029 1.1308 43806.9 4.796 0 25 0.7277 14.799 750.7 1.0314 0.7445 7.432 

LMSOOIa 0 0 0 0 0 0 0 0 0 0 0 

LMS002a 0 0 0 0 0 0 0 0 0 0 0 

LMS003a 0 0 0 0 0 0 0 0 0 0 0 

LMS004a 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 

00 
00 OS 



Table F.6.c: Leilan Compositional Data Derived from INAA (Zn through V) 

Anid Zn Zr Al Ba Ca Dy K Mn Na Ti V 

LMSOOl 232.1 249.9 83192.1 620.7 292446 5.761 24245.3 0 3900.6 5692,8 203.4 

LMS002 262.8 180.1 75297.4 211.2 293603,3 4.534 21594.7 0 2720.7 4804,7 174.1 

LMS003 250.6 251.9 82667.5 119.9 282345,1 5.712 23080.4 0 3542.5 6832,2 189.4 

LMS004 245.4 108.5 85438.2 531.8 317017,9 6.069 19110.6 0 1624.4 5536,6 175.5 

LMS005 221.3 157.2 75181 236 293876,4 4.546 19812 0 2431.4 4632 145.9 

LMS006 222.6 160.4 86927.9 666.3 125224,8 5.685 19720.4 1068,3 7094 6456,9 169 

LMS028 159.7 0 90853.7 353,6 124959,5 6.968 24222.2 1125,6 8589.2 7753.6 172.9 

LMS030 185.2 192.3 98806.7 287.7 143999,1 7.284 24862.1 1246,7 8782,8 8139 208.1 

LMS031 195 344.9 100939.9 467,1 117393.1 7.353 18199.6 2080,6 8453.7 6559.5 203.8 

LMS032 161.2 266.1 97749.7 481.1 116198.7 6.692 24269 1512,3 9014.4 9096,6 157.4 

LMS033 170.9 265.4 108493.5 329.5 148604.3 7.473 25760.5 1891,6 10052 10976 187.9 

LMS034 126.7 117.2 95300,8 346,8 113034.9 6.476 29405.1 1298,5 11327.2 8115,3 219 

LMS035 143 177.8 105479.7 410,1 122992.7 6.261 29020.2 2677,6 8632.2 8799,3 194.8 

LMS036 190.4 272.5 108658.2 263,9 150650.7 7.678 8831,8 1572.6 16821.8 8983,9 250.1 

LMS037 188.9 180.4 107945 430,1 135252.5 6,794 27011,5 1656.6 8466.9 8815,5 186.7 

LMS038 167.4 0 87188.2 313,4 142594,9 6.275 26070.5 1434.1 8122.5 8510.8 201.7 

LMS039 189.1 241.2 108066.9 361,2 156590,7 7.909 24930.4 1715.2 10540.7 10217,9 197.4 

LMS040 158.6 188.2 103263 231,3 139157,6 7.937 17006.7 2406.1 11213.4 9666.4 219.1 

LMS04J 164.5 205.8 110351.9 373,1 137081,5 7.73 24882.1 1789.8 9281.9 9635.8 190.5 

LMS042 171.9 181.4 99061.7 209,3 138933,2 6.853 29060.9 1636.7 7912.3 7693.2 178.2 
LMS043 165.1 230.9 108242.4 368,6 124056,5 5.682 23521.6 1597.3 7984.4 9014.2 235.4 

LMS044 166.5 188.4 95551.7 292,2 147298,7 6.786 27117.4 1239,2 7655.8 8393.3 162.1 
LMS045 108 171.2 103330.1 289,4 146236.1 6.931 20628.9 1640,7 12770,9 8919.5 217.2 

LMS046 175 216 103153.3 362,1 136690,5 7.16 16593.4 1404.3 12828 9113.5 199.3 

LMS047 204.3 271.4 112698.2 389,4 147829.6 6,864 17488 1679.3 13296,5 8827.2 263 

LMS048 135.3 205.4 85393.2 381,7 112346.3 6.612 17964,1 1369.6 6850,6 6725.9 159.5 

LMS049 129.6 173 88797.2 299,8 115526.7 6,721 18671,6 1360.8 7821,2 5296.9 179.1 

LMS050 111.4 213.5 81684.1 76,5 99470 5,207 23589,9 1268.1 6499,9 6797.7 146.3 
LMS051 147.5 207.3 88059.9 349,6 139853.4 5,772 9989,8 1355.1 10800,3 6930.6 187 

LMS052 118.5 181.4 80379.9 253,6 136054.3 5.915 16944,8 1402.9 7155,8 7916.5 147.3 
LMS053 130.9 216.2 88763.5 210,3 116147.6 6.279 16977,1 1363.3 6455,4 7098.8 172.3 



Table F.6.c: Leilan Compositional Data Derived from INAA (Zn through V) 

Anid Zn Zr Ai Ba Ca Dy K Mn Na Ti V 

LMS054 109.6 219.3 85490.7 162.5 136815 5.663 14034.2 1325 9266 8350.6 167.2 

LMS055 130.6 207.6 86444.7 260.6 115467.1 6.465 22954.1 1364.7 6591.5 6137.5 163.5 

LMS056 118.1 208 76881 189.6 108138.1 5.123 7769,6 1321.2 11476.6 7233.7 165.8 

LMS057 115.5 186.5 77518.5 289.3 123898 6,131 16567,5 1478.8 7860.9 6267.7 155.4 

LMS058 125.5 229.1 87389.6 282.6 141265.2 6.685 17977.5 1200.7 7021.9 7595.9 159.7 

LMS059 119.2 192.7 81377.9 230.1 113513 6.162 14067.2 1342 9839.2 7688.4 178.2 

LMS060 112.9 197.5 67859.9 235 118216 5.302 25034.8 1514.9 6287.8 6156,3 130.9 

LMS061 66.7 174.2 125160.2 435.4 7883.4 6,341 33281.8 116.7 1043 7734.1 149.9 

LMS062 5\.\ 179.3 122539 298 10478.7 5.122 17845.3 51.9 703.3 8522.5 124.6 

LMS063 154.7 162 67776.2 194.9 124123.7 4.947 24906.4 924.5 6837.6 6790.4 166.2 

LMS064 116.2 145.4 69962.9 221 138979.5 5.871 22791 935.5 6717.9 7178 173.2 

LMS065 113 162.4 77460 256.3 120769.6 5.879 22980,3 901.9 7041.8 6369.5 162.2 

LMS066 119.8 173.5 80217.4 204.4 132866 5.801 26235.4 1184.4 7706.2 7510.5 172.2 

LMS067 85.3 183 81459.2 383.6 142492 5.878 5190.2 1094.8 15717 6568.3 190.1 

LMS068 164.9 264.5 82862.6 190.6 145772.8 6,303 23216.1 1200.1 6944.1 7721.8 193.5 

LMS069 232 336.3 173430.7 988.8 318289 10.784 49332.4 65.5 10911 13518.4 322.1 

LMS070 143.6 179 100800.6 322.5 135671.4 6.306 18677.7 1148 7241,6 7709.8 209 

LMS07I 122.7 157.9 79174.7 232.9 135019 5.635 18405.8 1228.5 6814.9 6423 171.6 

LMS072 126.7 204 81335.2 241.8 138630.2 7 24080.2 1308 6402.3 7380.3 190.2 

LMS073 234.7 366.9 171120.9 175.6 306794.1 14.094 38552.5 0 5941.8 13135.6 345.5 

LMS074 144.5 167.8 70202.5 130.3 121746 4.821 27896.5 1060.4 5387.3 7559.9 164.5 

LMS075 146.7 133.4 80550,2 175,3 117605.5 5.663 22342.8 1118.7 4740 6081.7 185.7 

LMS007 105.7 193,9 64170.9 295.9 166629.7 3.99 12392 945.9 6602.5 5438.6 95.2 
LMS008 122.6 128.6 66103.8 365.6 153551,4 4.089 3882.1 929.9 9749.7 5163,2 128.1 

LMS009 129.8 140.8 62467.8 264.8 158695,4 3.827 2543.3 933.8 9632.6 4418,1 135.3 
LMSOlO 121.3 139,7 60453.4 320.6 162649.4 4,08 4372.3 942.7 9326.9 4234.1 107.7 

LMSOll 131.2 102 65378,8 216.7 162921.8 3,766 2973.7 916.6 9611.4 4969.8 128.8 

LMS012 124.9 88,8 60608.5 240.4 160302.6 4,143 4865.1 913.6 9474.6 4711.4 128.8 

LMS013 116.7 113,2 65285 274.7 166544.5 3,757 4629.7 911.2 9828.1 4092.5 127.1 

LMS014 161.6 187,7 62431.7 257.2 163586,5 3.623 6498,2 901 9326 3896.8 135 

LMS0I5 114.4 167,5 60821.5 360.9 168879.7 3.437 2543.8 885 9120.1 4343.5 109.6 



Tabic F.6.c: Leilan Compositional Data Derived from INAA (Zn through V) 

Anid Zn Zr Al Ba Ca Dy K Mn Na Ti V 

LMS016 118.2 113 57718 288.3 172177,8 4,221 6842 886.8 7873.8 4718.9 120.1 

LMS017 129.8 0 58361.9 294.1 168367.1 4,164 13053.3 925.6 6642.4 4446.4 125.6 

LMS0I8 116.7 114.1 59379 321.3 171675.1 3.362 2413.5 860.9 9245.4 4236.1 124.6 

LMS019 II9.2 143.3 62827.6 268 169492.9 3.765 6379.3 944 8603.1 4923.4 120.1 

LMS020 109.2 108 62434.4 283.1 168046.6 4.022 7124.1 937.8 8979.4 4307.8 121.3 

LMS021 126.5 0 63840 295.1 155121.1 3.753 5816.7 926.2 9717 4017 114.4 

LMS022 118.6 0 61912.6 323.5 158712.3 3.543 5184.4 923.7 8539.9 4351.3 123.4 

LMS023 m.2 0 61845.1 303.6 166317.7 3.5 7594.5 927.9 8692 4285.6 115 

LMS024 105.4 85.5 61873.4 204.7 165872.2 4.446 6864.3 928.2 8552.3 3986.3 110.7 

LMS025 \02.6 87.2 61699.7 251.1 167710.1 3.874 4441.5 900.5 8985.9 4962.3 117.6 

LMS026 107.5 0 61354.3 268.6 161399.2 4.11 2508.2 954.1 10099.7 4517.9 136.7 

LMS027 101.3 0 63385.3 326.1 160006.7 4.407 13457 997.1 5562.3 5489.3 104.9 

LMS029 113.8 103.4 64553.3 272.8 166758.2 3.99 7716.5 945.3 8916.3 4679.7 135.2 

LMSOOIa 0 0 23806.7 751.7 349511.8 2.016 7365.6 374.8 2523.4 1741.2 66.2 

LMS002a 0 0 23928.5 313.8 371358.4 1.636 6836.1 352.7 2177.1 1592.4 54.4 

LMS003a 0 0 26424.9 223.5 360030.1 2.166 9642.7 419.3 2598.8 2429.1 69.8 

LMS004a 0 0 19372.4 688.5 391587.9 1.173 5576.7 290.9 1818.4 1099 42.1 

LMSOOSa 0 0 24461.7 304.4 383867.5 1.635 6787.6 340.2 2149 1665.4 47.1 

00 
00 
\o 
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APPENDIX G.l: POTTER VIEWS ON VESSEL PRODUCTION TECHNIQUES 

...to make stout, water-tight pottery out of clay which is friable and 
unstable, liable to pulverize or crack...required a genuinely scientific 
attitude, a sustained and watchful interest, and a desire for knowledge 
for its own sake" (Claude Levi-Strauss, The Savage Mind (1966:14) 

Many potters "taught" me what I was seeing in the Leilan ceramics through 

formal and informal interviews. Though they certainly consider themselves artists, the 

successful production potters'®^ to whom I spoke also had keen analytical minds when 

examining the broken pieces I supplied for their perusal. Like the potters to whom Levi-

Strauss refers in the opening quote, I generally foimd my potter-consultants to have 

scientific attitudes and alert, sustained interest in knowledge for its own sake. This 

Appendix reports information collected from these potters which illuminates techniques 

and processes through which the Leilan ceramic vessels were formed, as well as 

observations gleaned through xeroradiography. 

G.l Pot Reading 

Late third millennium Leilan ceramic materials are believed to be manufactured 

on the potter's wheel (see discussion Chapter 7 and below, G.2). Though archaeologists 

have long considered most of these items "plain wares," and note no surface alterations or 

marks on the vast majority of sherds, professional potters who view the pieces look at 

them with fascination and immediately begin to comment on what they see. It is as if the 

Production potters here are defined as individuals who support themselves by 
making pottery on the potter's wheel, and who generally form more than 50 vessels per 
week. In fact, most "production potters" actually produce hundreds of vessels per week, 
and several interviewed in this work have worked in factory situations in the past. 
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modem potters can read a code encrypted in the vessels. 

Assessing this "code" has been termed "pot reading" in the archaeological 

literature (Moorey 1994:157). It has been perfected by van As and his 

colleague/consultant potter Jacobs through their research in the Department of Pottery 

Technology at Leiden (e.g., van As and Jacobs 1985, 1987). "Pot reading" is the 

interpretation of the marks left on finished, archaeological vessels such that aspects of 

their production can be understood. In the assemblage analyzed here, this entails 

examination of the interior and exterior surfaces of sherds and whole profile vessel 

fragments for manufacturing and production-step information. Vessel color, indicative of 

both the clay used and the atmosphere in which the vessel was fired, can also be 

considered a kind of "pot reading," but is not dealt with extensively here (see Appendix F 

and Chapter 6). 

An important component of the pot reading conducted in this analysis has been 

learning to do it from contemporary. Western production potters, artisan potters, and 

those who teach the ceramic arts. I learned "pot reading" through interviews with the 

potters described below. The next section details the sources through which I located 

potters interested in assisting archaeological research, how I established rapport with my 

consultants, the questions asked, responses given, biographic information on each potter 

interviewed, and other ancillary information and perspectives gleaned in this process. 

G.l.a Potter Ethnography 

Several (N = 50) potters were interviewed at varying lengths to assist in the 
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interpretations I have made of vessel forming techniques "read" from vessel surface 

marks. Potter informants were located through a variety of methods; some were 

contacted through written surveys and casual interviews at the NCECA (National 

Ceramic Educators and Ceramic Artists) conference in Phoenix in March 1991, others 

were sought out through local (Tucson, AZ) ceramic education courses, and still others 

were contacted through a local craft fair which attracts art and production potters from the 

greater southwestern and western (US) region. A few potters were contacted in western 

Europe during 1996 and 1997. While the sampling and depth of investigation in this 

project can only be considered "week-end ethnoarchaeology," the information gathered 

from the potters consulted has proved extraordinarily useful in interpreting the Leilan 

ceramic assemblage. 

Not all consultants are "equal." Because most of the information that I sought 

was specific to wares made on the potters' wheel, consultants who are or have been 

production potters for a significant period provide ideal commentary. 1 tended to speak 

to these consultants for a longer period than to others who work primarily in coil or slab 

techniques. Moreover, full-time professional potters provided more valuable information, 

by and large, than did students or even ceramic educators. This is discussed in further 

detail below. Finally, because the project evolved over a number of years, my interview 

methods changed somewhat during the process. Most consultants were asked more 

specific questions in 1997 than in 1991. All consultants interviewed after 1994 were 

shown actual archaeological samples, whereas only some interviewed prior to 1994 were 
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shown actual pieces. I described the pottery and sometimes showed illustrations to those 

interviewed without reference to actual archaeological materials. 

All interviews were conducted by me personally, and almost all interviews were 

with a single potter at a time. This is noted because the presence of fellow potters during 

the interview may have affected their responses. Fifty of the fifty-three interviews were 

conducted in English, the native langxiage of both the interviewer and interviewee. The 

exceptions were three potters interviewed in Europe between 1996 and 1997 with whom I 

spoke French, German, or a mixture of the two languages. Most interviews were 

conducted within about 15 minutes but five lasted an hour or more. Only five potters did 

any replication work, and most of this was limited to production of the pointed-based 

goblet form (vessel type 10, see section 5.6.c.i). Similar statements were shared with all 

the potters consulted in an attempt to "break the ice." These are reported below. 

G.l.a.i Rapport 

I had not previously met most potters consulted in this project until the moment 

the interview began, though roughly 25% had been first contacted by telephone or in 

person and asked if a ftiture meeting could be arranged. The circumstances of both the 

NCECA conference and the craft fair allowed for immediate access to a large number of 

potters, and I recommend these fertile venues for preliminary screening work when 

gathering a sample of consultants in fiiture potter ethnography. 

Because my questions were "coming out of the blue" to most of the potters 

consulted, it was important to first establish rapport. I believe that an important aspect of 
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this was expressing my interest in what artisan potters thought about the ancient ceramics 

that I was studying. In introducing myself, I told my consultants that archaeologists 

frequently consult scientists for information concerning the chemistry and production of 

archaeological pottery, but that 1 thought it was time for us to balance this with the 

perceptions of people, like themselves, who still work with clay today. Almost every 

potter consulted began the interview by telling me about something they had read or 

heard about how potters in another part of the world, or in ancient times, worked. At that 

point I told them that I was particularly interested in what they saw on the pottery, and/or 

knew from their lengthy experience working Ln clay. Though this had to be repeatedly 

expressed during the interview, the potter-consultants usually conceded that they 

appreciated that someone acknowledged their skills. Despite the sometimes seemingly 

high prices of their wares, the potters consulted all felt under-valued. An interesting 

comment that recurred frequently in interviews was that the contemporary potters believe 

that potters in the past were more necessary to the societies in which they lived, and thus 

had a higher status and a higher "value." I believe that this ideological link, whether true 

or not, made my consultants more interested in the work and more willing to share their 

time. 

I believe that the tendency for my consultants to mention potters that they had 

read about in other countries, or in other times, is directly related to both my academic 

status (working on a Ph.D.) and to the fact that I introduced myself as an archaeologist 

working with materials from the ancient Near East, which were both obviously stated in 
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my introduction. Many of the potters, if interviewed after an initial phone call, had 

gathered articles in which they thought I would be interested from their personal libraries, 

such as Ceramics Monthly. 

G.l.a.ii Questions Posed to Potters 

As mentioned above, my interview methods evolved during the project which 

developed over a number of years. In addition, my research interests became much more 

specific, and my questioning of consultants became much more streamlined in pursuit of 

explicit goals. These two trends are clearly seen in the survey and interview guide forms 

below. 

NCECA Survey (1991) 

The survey circulated at the NCECA conference in April 1991 was co-authored 

with Steven West, a potter who at the time was pursuing a dual Masters degree at the 

University of Arizona in the departments of Materials Sciences and Anthropology (West 

1992). Our aim was to collect data to serve several purposes in a single survey. West's 

interests in temper choices and thermal shock resistance of vessels in traditional societies 

colored the questions we posed; his personal experience as a production potter also 

introduced themes which would not have occurred to me, such as inquiry regarding the 

work situation. The survey was meant primarily as a sociological "polling" tool rather 

than an in-depth interviewing guide. As such, it was a useful pilot study and, because the 

conference was held in Phoenix, it was valuable in locating a number of ceramists who 

were relatively local who would be interested in assisting our individual projects. 



896 

The wording and order of questions posed on the NCECA survey are listed below. 

Figure G. 1. The NCECA survey was primarily filled out by the potter consultants 

individually (N=28), and roughly half of the respondents completed the form in private 

(rather than in the interview) and returned it to us via the post. 



897 

Figure G.I: Survey Form Circulated at NCECA Conference, Phoenix 1991 

page 1: Gender M F Number of years working in clay? 

Do you consider yourself a full-time potter? Y N 

Briefly describe the type of ceramics you make. 

1) Archaeologists have proposed a number of reasons for the prevalence of corrugated pots (pots made 

with exposed coils) found in the Southwest Often these pots are associated with cooking or water 

storage. 

How much experience have you had with this type of pot? 

Rank the following (1 is most likely, 5 is least likely): 

facilitate heating cooling water easy to grasp decoration 

thermal shock resistance Other 

2) Tempers (such as sand, grog, mica, crushed shell and crushed quartz) are a common component 

added to clay bodies. One of the benefits of these additions is the resulting thermal shock resistance of 

these ceramics. 

Have you ever worked with raku, pit-fired or other ceramics where failure due to 

thermal shock would be encountered? No Yes If yes, how long? 

Which of the following tempers have you worked with? Please circle 

sand / Crushed quartz/ Mica / Grog / Others / Organic Materials (grass, sawdust, others ) 

Have you noticed differences in the thermal shock resistance of these materials? Y N If so, explain. 

3) In traditional (non-industrialized or westernized) societies it is found with few exceptions that men 

are associated with working at a potter's wheel (or non-wheel techniques associated in large scale 

production) while women are associated with non-wheel techniques. From your experience what 

explanation could you give for this observation. 

4) Are there any health problems associated with pottery production that have made it difficult for you 

to work? yes no If yes, please explain. 

5) How many pots can you make in an average day (include trimming/turning if applicable)? 

How much clay does this use? lbs. 

How long does it take you to glaze an average pot? hours minutes 
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Figure G.I: Survey Form Circulated at NCECA Conference, Phoenix 1991 

page 2: 

If you are interested in being consulted in the future, or doing experimental work, please complete this 

form. There may be the possibility for monetary enumeration in some individual cases. We would be 

amenable to giving presentations or talks in exchange for your cooperation. 

Name 
Phone 
Address 

Would you be interested in doing experimental work, such as replicating techniques or testing clays for 

workability? Y N Please specify interests. 

Circle the techniques that you primarily use. 

Check the techniques with which you have some experience/practice: 

Forming Techniques: 
coil and scrape slab 

slip casting molds 

paddle/anvil kick wheel electric wheel 

pinch other 

Surface Treatments: 
slips/pigments/engobes 

texture/sgrafitto 

Tem peratu res/Firing: 
less than 06 06-03 

glazes other 

corrugation 

oxidation 

raku 

reduction 

pit-fuing 

02-3 

gas 

4-7 

electric 

8 and above 

wood other 

How did you leam to work with clay? 
self-taught school/university apprenticeship family/fnend other 

How do you obtain your materials/supplies/tools? 

commercial supplier yourself or associates (please specify: clay, tools, kihi, pigments, glazes, 

other ). 

Who do you work with? 

individually cooperative/workshop academic studio other 

Who do you work for? yourself employer cooperative other 
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G.l.a.iv Interview Survey Form (1995-1998) 

Unlike the NCECA survey form discussed above, the later "interview-survey" 

form used between 1993 and 1998 was not intended to be filled out directly by the potter 

consultants, but served more as an interview guide for me during consultations. As seen 

below (Figvire G.2), the questions posed to consultants are much more specific to the 

Leilan assemblage than those in the NCECA survey. Actual artifacts were available at 

these interviews for the potters to peruse, and the questions were frequently "aimed" at 

specific sherd examples. A few of these potters performed limited replication work, 

which was extremely informative. 

Although the written format of the questions in Figure G.2 suggests a rigid 

interview structure, most interviews were conducted in a more open-ended maimer. 

Rarely were the questions actually posed in a specific order, although topics were 

generally addressed together (such as "how bases were formed" or "what do these 

trimming marks denote"). Once initial rapport was established with a potter consultant, 

and if it seemed that the potter's experience and skill levels were relevant to my work, 

then 1 attempted to ask open-ended questions patterned such as these: 

What can you tell me about this piece? 
How do you think it was formed/produced? 

What marks do you see that suggest this? 
What don't you see that would suggest this? 

What in your experience tells you that? 
What else might leave such a trace? 

How would vou make this form? 
Can you tell me how the traces might differ? 

Can you show me something similar in your own work? 
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In the majority of cases potter interviews were carried out in either their 

workshops or their sales area. This allowed me to observe their work and for us to 

examine actual marks on their wares when appropriate to the topics we were discussing. 

Observation of their work also allowed me to gauge their relative skill levels. 

1 found the combination of viewing their work and the archaeological samples at the same 

time greatly improved the interviews. In retrospect, these consultations were much more 

informative than the earlier NCECA sessions. 
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Figure G^: Potter Survey-Interview Form, Used 1993 - 1998 

Name: 

Business name? 

Address: 

Phone: 

Can I contact you for further questions? 

age? M/F 

Years working in clay? 

Age at onset: 

Training: 

Working situation: individual shared studio family group (commune, etc) 

other: 

In what media do you work: slab sculptural coil wheel 

mold other 

Do you supplement your income with another job? If so, what? 

Do you consider yourself a "production potter"? 

Roughly how many hours per week do you work (when producing)? 

How many weeks per week (roughly) are you actively working in clay? 

What kind of firing do you do on a regular basis? (Gas or electric kiln, bonfire, raku, etc.) 

Do you ever collect your own raw materials? If so, what? (Clay, pigments, tempers, fuels, slips, 

etc.) 

When you decorate your work, what ways do you do it? (Slips, glazes, incising, appliqu^, 

painting, other, etc.) 

Do you ever add tempering materials to your clay? (Grog, etc.) If so, what and why? 

Any ideas about why so few women work on the wheel cross-culturally (other than modem 

western artisan potters)? 

Any other comments about archaeological topics? 

When looking at the materials in this box, how do you believe they were formed? 

Do you think they were all made in generally the same ways, or not? (Try not to mention "the 

wheel" until they bring it up!) 
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Figure G^: Potter Survey-Interview Form, Used 1993 - 1998 

FORMATION OF VESSELS: 
BASES: How were these various forms made? 

1. pointed bases? right-side up or finished upside down? Cut off a hump? Or did they have to be 

individually produced? 

2. flat bases; mini-flats? (ca. 1-3 cm. diameter ~ first "flattening" of pointed bases in my typology) 

larger flat bases with string marks ~ U-shaped vs. spiral marks: do these indicate speed of rotation as 

pot was cut off with string? 

3. Round bases — how are these made on potters' wheel? 

4. Pedestal bases — some are fragmented thus can see joining technology — was pointed base thrown, 

and pedestal thrown separately, then joined? (Thafs what it looks like to me!) 

RIMS 
Are beaded rims easy (I presume so) — which, if any, of these rims require extra clay to be 

added? (Probably none...?) 

DECORATION 

1. Was this incising done with rotation or not? 

2. What kinds of tools do you think were used? 

3. How wet do you think the clay was when these marks were incised and excised? 

4. Do you think these were decorated as soon as they were thrown on the wheel or at some later time? 

What about the vessel tells you that? 

What in your own experience tells you that? 

TRIMMING MARKS 

Trimming marks on surface — can trimming marks be differentiated from marks (rills) made when 

producing the pot (pulling it up)? 

Can you discern the direction in which the wheel was spinning from these marks? 

Can/Do you note the absence of trimming marks (other than on vessels which have been smoothed so 

much that all such marks are concealed)? 

What are these marks called? {stretch marks in clay) 
What causes them??? 

POTTER SKILL LEVELS 
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Figure G.2: Potter Survey-Interview Form, Used 1993 - 1998 

Do you think it's possible to assess the relative skill of potters from examining their wares (such as 
these sherds)? 

Base thicknesses — does this indicate to you, the potter, something about the relative skill of the potters 

who created the vessels? 

Or is it more an indication of the speed and lack of time spent in finishing the pots? 

Vessel wall thicknesses? 

Other??? 

CLAY COLORS AND FIRING ATMOSPHERES: 

Colors of clay; Have you seen marks like these on your pots (fire clouds from stacking, I think)? 

Are these caused by stacking vessels in the kiln? 

Have you ever seen any rust-colored ceramics like these? 

How about green bodies? 

Do you think these are all temperature-related phenomena? 

OTHER COMMENTS 

INTERESTS IN REPLICATION WORK? 

Are you interested in donating some of your time to my dissertation project by throwing some replica 

pots like these? Do you ever use a kick wheel rather than an electric one? I can supply the clay if 

necessary ~ I'd like to keep the vessels, and I'd also like to film you as you make the pots ~ is that ok? 

Can I "time" you as you work? 
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The next section describes the potters interviewed. Tables G. I and G.2 detail 

biographic data collected on the potters. 

G.l.b Contemporary, Western Production Potters Interviewed: Biographic 
Information 

Tables G. 1 and G.2 summarize some basic biographic information learned from 

each potter consulted; Table G. I lists what the potters wrote on their surveys, which were 

returned to me both at the NCECA conference and by post. Table G.2 lists information 

that I was told by the consultants in the course of our interviews, and is perhaps more 

representative than that received via the survey forms which chaimeled the information 

into the specific choices we had listed, rather than obtaining a more open-ended response 
f 

as 1 believe was elicited in my later interviews. The categories listed in Tables G.I and 

G.2 are as follows: 

ID#: the identification number assigned to the potter in my study. All 

potters initially contacted through the NCECA conference begin 

with "N." 

Name/Name Code: Permission to use the potter's given name was not requested during 

the interviews. Therefore, a fictive name was assigned to all 

consultants except for those who explicitly granted permission 

(N=2). Fictive names were deemed more appropriate than mere 

number identifications when discussing the potters, but N23, Mary, 

is Mary Barringer, who was one of my earliest supporters in this 

project contacted via NCECA and potter 15, Don, is Don Swanson 
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of Tucson, who shared invaluable insights. 

Interview Duration: (Table G.2) This lists the actual amount of time spent talking to the 

consultant. This figure should be considered a minimum, and it 

does not include time spent pre-screening the consultants on the 

phone. 

N Interviews: (Also exclusive to Table G.2) This figure details the number of 

separate occasions on which 1 consulted the specific potter in 

person. Telephone interviews are not included. 

State: This lists the state (or country in the case of foreign potters) in 

which the consultant lived when the interview took place. Note 

that not all consultants still live in the same place as when they 

were interviewed. Except in the cases of Mary Barringer, Jean-

Luc, Rutiger, and Claire, all interviews were conducted in Arizona. 

Barringer was consulted in her pottery studio in Massachusetts, 

Jean-Luc was consulted in his studio workshop in France (Eco 

Musee d'Alsace), Rutiger and Claire were each consulted in their 

lab/studios in southwestern Germany. 

Follow-up Interview: This category is explicit to Table G. 1. The fiill statement would 

read: "Was there a follow-up Interview?" A "no" in this category 

means that the only information firom this individual in my files iis 
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on the survey form; a "yes" means that I also interviewed the 

individual at a later time. 

Sex: In Table G. 1, this is the answer that the consultant gave on the 

survey form; some individuals chose not to circle a choice and 

these are coded as "nd" (no data); otherwise all are either M (male) 

or F (female). In Table G.2 this field lists the apparent biological 

sex of the consultant as adduced by me dviring the interview. An 

overwhelming number of the potters interviewed and listed in 

Table G.2 were male, whereas the NCECA respondents were much 

more balanced. This is discussed further below. 

Years (Yrs): This field lists the number of years that the consultant has worked 

in clay, as s/he answered that question. 

Age Onset: (Table G.2 only) This field lists the age at which the consultant 

began to work in clay. When no answer was given, "nd" is listed 

(no data). 

Training: (Table G.2 only) This field lists answers to my queries about how 

they learned to work in clay; if an advanced degree is held, it is 

listed (such as MFA). Several potters were very proud of where 

they had received their MFAs. This information is encoded as 

"Educ" (Education) in Table G.l.a. The responses coded in Table 

G.l.a are direct choices offered on our questionnaire and probably 
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mask some of the variability that may have been present (for 

instance, few NCECA respondents mentioned their MFA degrees 

because such an answer would have been contained in the code 

"college.") 

Wrk Sit: This field is called "Work situ'n" in Table G. 1 .a. This field codes 

answers regarding the workplace in which the consultant produces 

their wares. A large number of the respondents in Table G. 1 .a 

answered "academic studio" which I believe reflects the relatively 

large number of student potters and educators included in the 

NCECA sample. In general, I believe that my sample represents a 

large number of independent potters (that is, potters who own their 

own studio and workplace). Potters employed in factories, large 

workshops, or cooperatives should be sought in future work. 

Full-time? (Table G. I .a only) This field answers the question, "Do you 

consider yourself a fiill-time potter?" 

Job? (Table G.2 only) This field is related to that above, but instead lists 

answers to the question: "Do you have another job through which 

you fund your lifestyle?" The majority of consultants listed in 

Table G.2 did not hold any outside job; one, Russell (potter 3), 

stated that this was his last show ever as a potter and that he was 

about to give up the profession in favor of making metal 
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sculptures. 

Wheel? (Table G.l.a only) This field compiles answers given on the survey 

about whether or not the consultant worked primarily on the 

potters' wheel. This field is similar to "Media" listed below. 

Media: (Table G.2 only) This field lists answers to the questions asked 

about what medium the consultant primarily works in. This is 

somewhat specialized to those who work in the wheel because 

those were the potters that 1 sought. Those listed in the In-depth 

consultations were interviewed for a longer period because it was 

inmiediately obvious that they were primarily wheel-based 

artisans; the few that are included that weren't were parmers of 

wheel-throwers, and they (generally women) either worked in slab 

techniques, or were primarily pottery-painters. 

Specific to Table G.2: 

Produc? This is the answer to the specific question: "Do you consider 

yourself a production potter?" This was frequently followed by, 

"Have you ever been a production potter?" The follow-up question 

was needed because the consultants were mainly being interviewed 

at an art fair, and it is important that they construct their wares as 

individualized art pieces, even if they are producing hundreds per 

week. Many consultants did not provide a direct answer to this 
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query; in the responses a "yes/no" means that the consultant has 

been a production potter in the past but is now producing a more 

limited output. "Limited" denotes that the potter works in spurts 

and sometimes operates as a production potter. "No" and "not 

really" were direct answers given by the consultants, as was "yes." 

Hrs/wk? This lists the answers to my question, "Approximately how many 

hours do you work per week?" This inquiry frequently elicited 

laughter, groans, and stories relating that their workshop is in their 

home and they don't feel that they can "get away from it." Various 

potters distinguished how much of this time was actually spent 

throwing vessels on the wheel, how much was spent glazing or 

painting, etc. This information is listed in the prose summaries of 

each potter, below. 

Wks/yr? This query, "How many weeks per year do you work in clay?" 

elicited similar guffaws and jokes from the consultants. Although 

a few explicitly mentioned that they take time off for travel abroad, 

most claimed to work all year with only breaks for specific sales 

shows. Don Swanson mentioned that he actually takes only one 

week off per year when he visits family in the Midwest; the entire 

rest of the time is spent either "preparing for shows, selling at 

shows, or recovering from shows, which is the same as preparing 



910 

for them..." (Swanson interview transcript). 

Firing? This lists the primary mode of firing their vessels mentioned by the 

consultants. As can be seen in Table G.2, most use gas kilns, but a few 

use electric kilns, and a few use both. Only one potter consulted in-depth 

was primarily a raku artist. 



Table G.l.a: Interview and Biographic Data on NCECA Conference Respondents 
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N4 Colin Md n M 6 n y school ac studio 
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N6 Robert Az y nd 15--2G n y sch and Appre mixed 
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N28 Kirk nd n M 8 n V hich school ind 
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G.l.b.i Summary Discussion of the Consultant Sample 

Fifty potter-consultants are included in this study. All potters appear to have been 

"white," and all excepting Claire, Jean-Luc, Rutiger, and Jana spoke English as 

(apparently) their first language. Consultants' nationality or ethnicity was not asked on 

the survey form or in the course of interviews; all excepting the non-English speakers 

appear to have been "American." More males than females were consulted (males, N = 

27, see Table G.3). Most potters consulted have had some experience working on the 

potter's wheel (N = 40), but only 22 consider themselves full-time potters primarily 

working on the wheel. The majority of potters consulted who primarily work on the 

potter's wheel were male (N = 15 males from 24 total). A few females are listed in the 

data tables as non-wheel potters or "mixed", but it should be noted that at least Mary 

Barringer, and possibly some others, have been wheel-based production potters in the 

past, but they no longer choose to work on the wheel. 

The composition of the NCECA sample differs from the sample of interviews 

collected later (see Table G.3). The NCECA sample was relatively balanced between the 

sexes, having 11 females and 7 males, and 4 "unknowns." The later interviews contain 

only 5 female consultants but 17 males. Three men and three women were interviewed 

both through the NCECA survey and through later, personal consultations. Both samples 

contain more potters who work primarily on the wheel than those who work in either 

mixed techniques or solely in hand techniques. 
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Table G. 3: Summary of Potters Interviewed by Sex and Techniques 

NCECA only Both Other Interview only Total 

Total Interviewed 22 6 22 50 

Males 7 3 17 27 

Females 11 3 5 19 

Unknown Sex 4 0 0 4 

Primarily Wheel 9 3 12 24 

Mixed Hand/Wheel 7 2 7 16 

Primarily Hand 6 1 3 10 

Wheel - Females 6 I 1 8 

Wheel - Males 2 2 11 15 

Wheel - Unknown 1 0 0 1 

Hand - Females 1 1 -» J 5 

Hand - Males 3 0 0 3 

Hand - Unknown 2 0 0 2 

Mixed - Females 4 1 1 6 

Mixed - Males 2 1 6 9 

Mixed - Unknown 1 0 0 1 

TOTALS 22 6 22 50 
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A striking difference occurs when the sex ratios of primary wheel-potters are 

examined (Table G.4): 6 NCECA females, 2 males and 1 "unknown" work primarily on 

the potter's wheel whereas only 1 interviewed female vs. 11 males work primarily on the 

potter's wheel. Perhaps the NCECA conference attracts a higher ratio of both part-time 

and hobbyist potters, as well as self-described students and educators. A further bias may 

be that women may be more likely to answer a written survey form, and thus show a 

higher representation in the NCECA sample. These differences are augmented by the 

possibly skewed sample of fiill-time craftspeople consulted at the Arts Fair (my primary 

source of consultant interviews). These potters were more likely to be production potters 

than those contacted through NCECA, and male potters (or couples/family groups) may 

be more likely to work independently and vend their wares at Art Fairs. 

Table G.4: Full-time Wheel Potters vs. Others 

Full-time Wheel Practitioners Non-Full-time, and/or Non-
Wheel Practitioners 

NCECA, Women 6 6 

NCECA, Men 7 

NCECA, Unknowns 1 2 

Both Samples, Women 1 1 

Both Samples, Men 2 

Interview Only, Women 1 4 

Interview Only, Men 6 

TOTALS 22 28 
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G.l.b.ii Descriptions of Respondents and Potter-Consultants 

Introduction 

Because the potter consultations spanned a 6-year period, and because my 

research questions evolved during that time, tabular summaries of information gleaned 

from the consultants are not possible. Virtually all details would be lost. In the next 

section, I present information received from potter consultants. The NCECA survey 

form material is reported only as deemed pertinent to this larger study— the Leilan 

pottery. Much more information was collected via survey than can be presented here, and 

interesting comments on the use of corrugation, as well as sex differences in use of the 

potter's wheel, were omitted because they do not pertain explicitly to study of the Leilan 

pots. 

Consultants are presented alphabetically by their assigned pseudonyms, marked in 

bold face at the beginning of each sub-section. Their code number appears in parentheses 

after the pseudonym. A general description of their work and training is presented, and a 

section summarizing comments on the Leilan materials shown or described to them is 

included for all potter consultants interviewed. 

Consultant and Respondent Descriptions 

Art (potter N 2) is a male respondent who has worked in clay for 10 years but 

does not consider himself a full-time potter. He primarily creates "ceramic elements for 

sculpture." Art works in slab and electric wheel techniques, and decorates his wares with 

"slips/pigments/engobes." He lists reduction, gas, wood and raku as his firing techniques. 
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Art learned to work with clay at school/university and works for himself in an academic 

studio with materials procured through a commercial supplier. He notes no health 

problems related to pottery production. In response to question 5, Art can produce 25 

vessels per day using an average of 300 pounds of clay. He then takes 2 minutes to 

decorate his average pot. 

Brett (potter N20) is a male, full-time potter who has worked in clay for 17 

years. He describes his work primarily as "eclectic hand and wheel made (later altered) 

functional plates, bowls, mugs, etc." Brett works with both the kick and electric wheel, 

as well as coil, slab, pinch, paddle/anvil and molded techniques. He uses sgrafitto, 

glazes, slips, and salt-firing to decorate his wares. Brett circled all of the choices under 

temperature/firing on the NCECA survey form, and none are noted as his primary firing 

techniques. Brett learned to work in clay through school and university, as well as 

through an apprenticeship. He also considers himself self-taught to some extent. Brett 

works with colleagues in a jointly shared workshop space, but considers himself self-

employed. He procures all materials and supplies through commercial suppliers. 

Brett's Responses to NCECA Survey Questions 

Brett notes no current health problems associated with his work, but states that 

"several of my fnends and colleagues have had back injuries and carpel tuimel problems. 

We all also avoid breathing the glaze dust and kiln smoke/flimes." He makes "anywhere 

from 50 to 200 vessels in a day of throwing" depending on how much trimming is 

required and their size. Brett has gone through nearly a ton of clay in a day when 
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working as a factory production potter. "These days I go through much less." No 

estimates of decoration time were made. 

Charles (potter 13) is a male potter interviewed at an art fair. He works 

primarily on the potter's wheel, was formerly a production potter in an industrial setting, 

but today works in a family business with his wife (Edith, potter 14, below). He has 

worked in clay for over 23 years, and began in a high school art class. He later attended 

art school, and held an apprenticeship which later led to the factory/industrial production 

position. "Of course" he also knows the other techniques listed on the interview form, 

but today chooses to work almost exclusively on the electric wheel. 

He and his wife have had their own business, run from a home studio, for about 

10 years. Charles produces the pieces on the wheel, and his wife does the decorating 

which he feels is their hallmark. Their wares are painted with underglazes in floral/ 

botanical designs. Sometimes the pieces are also decorated with incised motifs, or by 

leaving throwing rills exposed. Because of the intensive painting involved in their work, 

Charles no longer considers himself a production potter. He makes stoneware plates, 

platters, pie pans, pitchers, and other decorative ftmctional wares. Though their work is 

made to be used, they think that most pieces are purchased as accent pieces for display in 

kitchens. Charles does not add additional tempering materials to his clays, although he 

has experimented with that in the past. Similarly, he buys all materials from commercial 

suppliers, but has "messed around with digging clays and gathering his own pigments" in 

the past. 
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Charles works approximately 70 hours per week at production tasks, but he is 

careful to estimate that only about Va to of this time is spent actually throwing vessels 

on the wheel. The remaining time is spent ordering and picking up supplies, trinuning 

vessels, wedging clay for use, loading and unloading drying racks and the kiln, as well as 

assisting in the decorating tasks directed by his wife. He works approximately 50 weeks 

per year, which includes time spent traveling to and from art fairs to market their wares. 

They usually attend 6 to 8 shows per year, as well as smaller shows near their home in 

Oregon. 

Charles' Comments Specific to Leilan Pottery Production 

Charles immediately stated that the materials 1 showed him all appeared to be 

wheel-made. He noted differences in skills of potters, based on the thicknesses of vessel 

walls (the thinner the more skilled), and on the amount of trimming that appeared to have 

been necessary (the more trimming, the less skilled the potter). Charles considered the 

thick vessel bases of some flat-based period lib bowls to be evidence of a relatively 

unskilled potter. 

In regard to the formation of vessel bases, he noted that the pointed bases could 

have been made by closing a ring of clay thrown on the wheel, but commented that he 

thought that was a lot of work to make a vessel. He noted that the rims of the pointed 

vessels appeared to have been smoothed on the wheel and left untrimmed. Had the pots 

been thrown "upside down" the lips would undoubtedly have had to be trimmed. He 

noted trimming marks on the base, which appeared to have been made to hone the point. 
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Had the vessel been thrown "upside down" it would seem illogical to then trim it; a point 

could have been fashioned without trimming - otherwise, why go to the work to make it 

upside down? 

The flat bases do appear string cut, but some vessels appear to have been cut off 

the bat rather than off a hump of clay. He notes the somewhat concave base of the vessel 

with concentric, rather than spiral, cutting marks. This suggests to him that the vessel 

was cut off the bat. Round bases all appear to have been trimmed to round: because of 

their thickness relative to the vessel wall thickness at the lip, he thinks that these were cut 

off the hump and later trimmed to be round-based. Again, he notes the untrimmed rims 

as evidence that they were thrown "right-side up" rather than upside down. Charles 

believes that the pedestal bases that 1 showed him were all formed in a single piece, 

probably off the hump, rather than joined. 

To Charles, the beaded rims all appear to have been made during vessel throwing, 

rather than afterwards in trimming. He initially stated that incising was done with 

rotation, but then examined other pieces and thought that some may have been done after 

the pots were off the wheel because of the apparent dryness of the clay. Charles thinks 

that the vessel walls would have deformed had the incised and excised motifs been cut 

while the vessel was still wet on the wheel. Also, he notes some trimming on the vessel 

base and comments that it would have been difficult to preserve the incised designs 

without causing accidental imperfections while trimming the pots. He thinks the incising 

was done with a stick-like tool similar to one that he uses, but also notes a comb 
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instrument to make the hachure marks. He suggests that some incised marks may have 

been made with a rocker stamp. 

Trimming marks are clear because of the inclusions, sand grains, etc., that are 

pulled out and dragged across the surface of the vessel. If enough of the pot is visible, the 

direction in which a pot was trinmied can be discemed. One vessel (a lib flat-bottomed 

cup) in the collection does not appear to have any trimming marks on it, and it is 

"chunky" - it doesn't appear that trimming marks were smoothed out and concealed. 

Marks such as those illustrated in Figure 7.10 are stretch marks. They are 

evidence that the clay wasn't quite "fat" enough to stretch. The fire clouds probably are 

firom stacking of vessels, but Charles comments that he has never seen green and rust-

colored wares like these before. 

Cindy (potter 17) is a female potter who works in the community education 

system as an instructor for children, adults and families. She has 12 years' experience 

working in clay, and produces wares for sale as well as in teaching. Cindy considers her 

profession "potter," but states that it is not full-time; the majority of her time in the past 5 

years has been spent teaching. It was difficult for her to estimate how many hours per 

week she works in clay, but she fiinally stated about 20, when she was producing. She 

estimates that she is "active" in clay about 45 weeks each year because of her teaching 

schedule. 

Cindy does not have experience as a production potter. Though she works in all 

techniques, including the potter's wheel, her specialties are extruded and slab techniques. 
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Cindy typically glazes her wares or decorates them with impressed designs; they are high 

fired materials. Cindy was constilted in her teaching studio, which is shared with five 

other instructors and numerous students. The interview lasted only 10 minutes before her 

class began, but she and her students were all very interested in the ancient materials I 

brought for examination. Cindy was trained as a potter through high school and college, 

and holds an MFA degree with emphasis on art education. 

Cindy's Comments Specific to Leilan Pottery Production 

Cindy immediately stated that the Leilan materials shown to her were "certainly" 

wheel-produced. In reference to the pointed vessels, she stated initially that they would 

have been formed "upside down" and closed over to a point. After I urged her to look at 

their surfaces, she conceded that perhaps they could have been throvra off the hump, but 

that she would create something like that by closing over the form (upside down). Cindy 

was unsure how the mini-flat bases may have been formed, but the flat bases were 

certainly cut off the hump with a wire. The round bases were "probably" trimmed to 

round after being thrown off the hump. The pedestal bases could have been made either 

in single pieces or in joined segments; she thinks she sees examples of both in the box 

(Period Illd footed goblets appear to be joined segments to her and the later "egg cups" 

look like they were thrown off the hump in one piece.) Cindy states that the rims all 

would be easy to form on the potter's wheel and that extra clay was not needed, nor was 

extra trimming. 

Cindy believes that the incising was made with rotation, and was implemented 
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with a comb, stick and/or a rocker stamp. She believes the vessels were leather hard 

when they were incised. They were not decorated on the wheel because she believes that 

it would have been too difficult to keep the pot shape from warping if they were incised 

on the wheel rather than after they were leather hard/partially dry. She commented that in 

the Middle East, where she prestunes it is often hot, it probably only took 30 minutes or 

less for the vessels to firm up. The trimming marks on the surface of the vessels are 

distingmshed because of the grains of sand and grog that have been pulled out during the 

process. She made no other comments on trimming or basic skill levels because her class 

was about to begin. 

Claire (potter 27) is a female, ftill-time potter living in southwestern Germany 

near Saarbriicken. I consulted with her in German. Claire has been working in clay for 

over 20 years; she started when she was 16 as an apprentice after high school. She works 

almost entirely on the potter's wheel, and produces colorfiilly-glazed decorative and 

ftmctional ceramic objects at stoneware temperatures. Some of her wares are decorated 

with applique motifs, and she is also capable of working in slab, mold, and other 

techniques as well. 

When asked if she was a production potter she replied, "yes and no." When 

training as an apprentice, she was taught to work quickly and produced hundreds of 

vessels per week when working for her employer/trainer. She worked this way for over 

five years, but then started working more and more on her own and in a cooperative 

studio, to which she still belongs. She devotes part of the year to developing her artistic 



925 

designs and forms, but then for the three months preceding the "Christmas Market" 

{Weihnachtsmarki) season, she returns to high-volume production in preparation for the 

month-long series of outdoor art and gift markets she attends throughout southern 

Germany. When actively producing she works 35 or more hours per week for 

approximately 44 weeks per year. In contrast to the American potters, Claire did not 

count the four weeks she spends traveling the Christmas markets to vend her wares as 

part of her work time. 

Claire's current most popular form was a round candle and flower wreath 

container which could double as either an Advent calendar or an artistic table centerpiece. 

The form is a circular, almost tubular, vessel thrown from a coil of clay on the potter's 

wheel. Matching small saucer-like plates fit into the top of it to hold candles, and 

greenery or flowers are placed in the vessel between the candle supports. The object is 

glazed inside and out so that it is water-proof. From examination of these thin-walled 

elegant pieces it is clear that Claire is a very capable potter. 

Claire currently obtains all her supplies commercially, although she experiments 

with glaze recipes from time to time. She does not add any specific materials to her clay 

(it comes tempered with grog). Claire and her work colleagues typically fire their wares 

in a gas kiln which they jointly own, but approximately once each year they try an 

altemative firing of raku or some other method. 

I initially met Claire at a Weihnachtsmarkt in December 1996 where we spoke for 

about 15 minutes. After a subsequent phone call, we met at her shared studio in January 
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1997 for a more formal consultation which lasted about 2 hours. During this time 1 

showed her samples of Leilan ceramics and solicited comments on their production. 

Claire's Comments Specific to Leilan Pottery Production 

Although in our initial conversation Claire had cautioned that hand-built wares 

could sometimes be very difficult to distinguish from wheel-made ones, she immediately 

commented that the Leilan vessels shown to her were all obviously wheel-made when we 

met later in her studio. Claire noted that she could produce the pointed bottomed vessels 

either "right-side up" off the hump or "upside down" from a ring of clay centered on the 

wheel the way she forms her Advent-wreath-wares. While examining the rims of the 

pointed vessels, however, she noted that they did not appear to be trimmed and that it was 

therefore highly unlikely that the pots were thrown upside down. Moreover, the exteriors 

were trimmed, which suggested that they were thrown right-side up and later "fixed." 

She thinks that throwing them upside down and then trimming them further would have 

been a waste of time, and doubts that any production potter would have made the vessels 

this way. 

Three mini-flat bases appear to Claire also to have been pulled off the hump but 

without much trimming or modification, thus leaving a small flat base. The larger flat 

bases of period lib do appear to have been cut from the hxmip, and she believes that they 

were cut with a twined string or thread because of the pattern of marks left on their bases. 

She comments that a few of them appear to have been cut off the wheel-head rather than 

the hump, but also noted that this would be natural since some vessels had to be "last" 
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(that is, cut from the wheel head rather than the hump). The rounded bases were also cut 

off the hump and later turned upside down and trimmed. Claire notes that this is obvious 

from the interior exposed rills in many of them, as well as the exterior trimming marks, 

and the rather thick heavy bases compared to the rather thin vessel lips. At least two 

types of forming processes were used in making pedestal bases according to Claire. The 

"egg cups" from period lib were produced as single pieces, most likely from the hump, 

whereas the Illd goblets were more likely joined segments. 

The beaded rims could have been produced on the potter's wheel during 

manufacture, but a few of the incised vessels exhibit rims that appear to have been 

formed via trimming. She believes that some of the incising may have been completed 

with rotation, but that most of the elaborate incising was probably done later when the 

vessels were partly dried. If they had been incised while still on the potter's wheel, the 

vessel walls would have warped. Likely tools were a comb, stick and other 

miscellaneous items. 

Trimming marks are clearly distinguishable from throwing marks because of the 

grooves left by the sand particles dragged out during trimming. If one had a large enough 

fragment, it would be possible to discern the direction of the wheel rotation based on the 

assumption that the vessel was mounted upside down for trimming. The particular marks 

illustrated in Figure 7.10 are due to stretching of the clay. Possibly they indicate that the 

Leilan potters were "making do" with substandard clays. 

Claire believes that a wide range of potter abilities is evident in the materials 
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shown to her. She believes that the vessels with thick, heavy bases were made by potters 

with relatively little experience. Claire commented that the fine-walled open bowl (my 

type 012, "delicate bowl") was made by a skilled potter because of the very thin walls and 

elegant vessel profile. Claire commented that the color veiriations could have been caused 

by temperature differences in the kiln and noted that even today there are sometimes big 

differences in the atmosphere of her kiln. 

Danielle (potter N19) is a female full-time potter with 20 years' experience 

working in clay. She describes her products as "functional ware primarily ... currently red 

earthenware body with white slip covering, colorants and sgrafitto. I do a line of 

stoneware with historic reference." Danielle works primarily on the electric wheel and in 

slab technique, but has also done some slip casting, coil, pinch, and mold work as well as 

work on the kick wheel. She uses glazes, slips and sgrafitto to decorate her wares which 

are fired in electric kilns. She has also done some pit-firing and raku. Danielle learned to 

work in clay at school and university, but is also self-taught. All her materials come from 

commercial suppliers. She works individually at home, but also in an academic studio as 

a Junior College instructor. She is self employed and also works for the college as a 

ceramics teacher. 

She has had work-related health problems, notably "minor carpel txmnel 

syndrome, but it does not slow me down." Regarding my inquiry about production 

output, she states, "I am not a production potter. I have made 50 to 60 pots in a day imder 

unusual circumstances." She uses approximately 200 pounds of clay per day and adds. 
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"At present, decorating takes more time for my pottery than other parts of the process; a 

few minutes to an hour. Mere glazing takes minutes." 

David (potter 7) is a male production potter who has worked in clay since 1972, 

and has been working professionally in clay since 1976. He was consulted at an Art Fair 

during two separate interviews on consecutive days for a total of 1.5 hours in December 

1997. He stated that he was trained through an apprenticeship after having his initial 

exposure to clay in high school; however, his brochure mentions his formal art training 

through an art college. David now is self-employed and works in a family studio together 

with his wife. He does most of the throwing and she formulates the glazes and consults 

on forms and designs. David works primarily on the potter's wheel, but he and his wife 

are also capable of using other forming techniques. 

They produce unique, ftmctional high-fired stoneware in rich glossy colors which 

they say "reflects the influence of rivers, oceans, mountains and deserts." Their business 

is named after a side canyon of the Grand Canyon in Arizona and "from here originate the 

spirit and soul of their pottery work." David and his wife (who was not interviewed) 

produce sets of dishes, bowls and serving plates, as well as oven-proof casseroles and pie 

plates. In addition to these items, they also create ceramic water sculptures/ fountains 

which combine their unique glazes and vessel forms with natural rocks and water pumps. 

They do not supplement their income with any other work. David stated that he 

works 8-10 hour days 6 days per week. He feels likes he rarely takes any weeks off 

except to travel to shows to sell their wares. Their materials are fired to stoneware 
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temperatures in electric kilns, but sometimes also in gas kilns. They decorate exclusively 

with glazes, which they formulate from commercially obtained materials. They also buy 

all their clay and do not add tempering materials to it. 

David's Comments Specific to Leilan Pottery Production 

David concurred immediately that the vessel fragments shovm to him were most 

likely made on the potter's wheel. He believed that that pointed bases were probably 

made "off the hump" and "right-side up." David stated that, 

"Time is a really important factor. I do just about whatever 1 can to save 
time, and I bet these guys would have figtired out a little tool or something 
to help make these easier and quicker to form. See those mugs over there? 
I used to only be able to make about 22 an hour and now, with a little tool 
I devised, 1 can form 37 in an hour!" 

David repeatedly stated that he couldn't imagine producing the vessels "upside down" if 

he was making a lot of them, even though he said he could do it. He stated that the trim 

marks would probably not be on the bases the way they were, but that he wasn't sure 

whether or not distinctive marks would be left on the interior of the vessel through which 

we could determine conclusively that the vessels were made "right-side up" rather than 

"upside down." David stated that the vessel rims would certainly be trimmed were they 

thrown the "illogical way - upside down." Upon examination, they showed no clear trim 

marks, but rather appeared wheel-smoothed to him as if the lips had been formed on the 

potter's wheel as a part of the original pot formation. 

David commented that the "mini-flat" bases looked like they were hastily cut off 

the hump and some were trimmed a little bit; the larger flat-based vessels were definitely 
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cut off the hump, and most that he examined were trimmed as well. A few look as 

though they had been cut directly off the wheel head (bat) because they had a slightly 

concave base with a sharp edge delineation between the base and the vessel wall which he 

believes is formed when vessels are cut from the bat. He notes that the U-shaped cut 

marks are formed when the wire or other cutting tool is actually cutting the vessel from 

the hump. David believes that a U-shape would form whether or not the vessel is being 

turned as it is cut, but stated that it is a lot easier to remove a vessel from die hump if the 

wheel is still turning. David believes that the concentric rings on a flat vessel base look 

like trimming marks rather than cutting marks. He believes that the round bases all were 

cut off the hump and later trimmed to a smooth, round base. David noted that many of 

these had heavy, thick bases and thin lips; these factors support "off the hump" 

production for the round-based vessels. The pedestal vessels were also made off the 

hump, he believes. The small "egg cups" were definitely produced as a single piece that 

way, and the period Illd goblets could have been as well. David noted no evidence of 

joining. 

David thought that most of the rim forms he examined were made during wheel-

throwing rather than during post-production vessel trimming. The incised designs looked 

to him as though they were made when the clay was leather hard so that the vessel walls 

would not warp, and he believes that they were made with combs and sticks, and possibly 

other stamp-like tools. Though he notes that there was a required drying time before 

decoration, he added that it may not have been more than 15 minutes or so. In his 
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experience working in arid desert areas, his thrown vessels dried to leather-hard very 

quickly, and he presumes that this would have also been the case in ancient Syria. He 

commented that he felt that he'd have to experiment with some clay to tell me anything 

more about the incising because he normally does not use that decorating technique. 

David noted that the trinmiing marks are easy to distinguish from throwing marks 

(usually) because sand grains get dragged out during trimming and leave grooves that do 

not extend around the circumference of the vessel, whereas most throwing rills do extend 

aroimd the entire vessel. He also commented that in the past he has made wares with the 

rills explicitly exposed, but that his current line is smoother and that he goes to lengths to 

smooth all throwing and trimming marks, and then further conceals them with glazes. He 

thinks it is easy to "tell" which way the wheel was turning in the Leilan vessels, and notes 

that "potters in Asia work in the other direction." The phenomena illustrated in Figure 

7.10 are stretch marks according to David, who also stated that they were formed when 

the vessel was pulled up fast. If the clay were more plastic, then they probably would not 

be visible. 

David found that a number of potter skills were present, in his opinion, but was 

quick to add that the vessels made by relatively unskilled potters (those with particularly 

heavy, thick bases and vessel walls) may have "just been made very quickly by a good 

potter who didn't care how elegant they were." David had few comments on the color of 

the clays. 

Demi (potter 21/N8) is a female full-time potter who has worked for 18 years in 
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clay. She notes that she also teaches. Demi describes her wares as "hand built vessels 

and sculptural pieces using traditional and ancient methods." On her survey form 

submitted by post she commented, "I was very interested to see your work here with 

prehistoric pottery and would love to help in any way I can. Please see enclosed 

material." Demi sent her c.v. as well as photocopies of newspaper articles in which her 

work, special workshops, and lectures were featured. 

Demi primarily works in coil, slab and paddle/anvil techniques, but has 

experience also with both the kick and electric wheel, pinch, slip casting and mold 

techniques. She primarily decorates her wares with slips, but occasionally also uses 

glazes, sgrafitto and corrugation. She both oxidizes and reduces her wares, usually using 

wood-flieled pit-firings, but occasionally also does raku, or fires her wares in either gas or 

electric kilns. Her typical firing temperatures are in the lower range: less than cone "06" 

and "06-03." However, Demi also has experience with higher fired wares, having used 

"02-3," "4-7" and "8-and above" cones. She considers herself both self-taught and trained 

through school/university (MFA fi-om Carnegie-Mellon University). Although she uses 

some commercial pigments, she digs her own clays and tries to supply as many of her 

own pigments as possible ("found materials" including "minerals and organic-plants"). 

Demi also makes her own kilns and firing features. She describes herself as "a 

professional artist and part-time teacher." Demi teaches for an employer, but 

independently practices her art and gives workshops for her own support. Demi's 

Responses to NCECA Survey Questions have little bearing on the Leilan assemblage so 
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they are not included here. 

Demi's Comments Specific to Leilan Pottery Production 

Demi was later consulted in her studio for 45 minutes in 1995. She thought the 

Leilan vessel fragments appeared to have been made on the potter's wheel, but cautioned 

that vessels could have been only finished on the wheel and could "fool you." When 

examining the pointed-based cups, she stated that they were likely made upside-down on 

the potter's wheel (that is, thrown from a coil to a closed form and then cut off the wheel). 

I asked if they could have been made off the hump by pinching off the clay beneath them, 

and she considered this, and stated, "I don't think so, but I'm not a production potter. 

That would seem like a clumsy way to make them to me." 

Demi noted that the string-cut marks were evidence of wheel-production, and that 

they likely showed that the pots had been cut off the hump. She thought that the vessels 

showed a range of potter abilities, and that the thick bases represented relatively unskilled 

potters and the thinner ones represented the more highly skilled. Demi commented that 

perhaps the highly fired green stoneware of the sila bowls was meant to hold liquids. She 

noted that the round bases appear to have been extensively trimmed. This fact together 

with their interior throwing marks suggests to her that they may have been produced 

quickly off the hump. Demi stated that the incising was most likely created with a stick 

tool or tools and possibly also a comb, although she seemed to think that the comb-marks 

were more likely made with a pointed stick. She thinks that the clay must have been 

leather hard and probably cut from the wheel. Demi suggested that perhaps there would 
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be fingerprints or finger smudges on the vessels if they were decorated/incised while 

moister than leatherhard. She had no comments on the clay colors or other issues. 

Don Swanson (potter 15) is a male full-time potter who has worked in clay for 

29 years since he was 19 years old. His work is currently all hand-thrown on the potter's 

wheel, and extensively decorated with floral designs, especially roses. His wares are all 

decorative, and only semi-fiinctional as serving vessels. They explicitly are not cooking 

wares. I consulted with Don Swanson briefly (10 minutes) at an Art Fair in December 

1997, and later followed up our consiiltation via three telephone calls and two interviews 

at his studio and showroom in July 1998. The total consultation time spent with Don was 

over 6 hours, and at least one hour of this was spent watching him produce replications 

and experimenting to test his ideas on how the Leilan vessels may have been produced. 

He refused compensation for his time. 

He was trained in school and college (8 years of college; he said "I am 1 year 

short of an MFA from Clairmont"). Though he is currently in business for himself, with 

at least one full-time employee, he has also had extensive work experience in other 

situations. His first jobs were semi-apprenticeships, but after the first or second 

professional position he held, he was then always the lead potter in his working groups. 

He has worked in several factories as a high-volume production potter. In one early 

position he produced over 200 small vessels per day. In a more recent job he threw large 

vessels for warehouse-discount retailers; in this position he literally threw one ton of clay 

per day, forming large planters for which he was paid two dollars per pot. Assistants 
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brought him the wedged clay, he centered them and threw them in two minutes (or less), 

and another assistant took the vessel away to dry on a bat. The large factories were 

moving toward automation (ramp presses, etc.), so in 1990 he went into business for 

himself. Because his vessels are so heavily decorated (each one is in fact unique), and 

because he "only" makes 100 per week, he no longer considers himself a production 

potter. 

His work in clay is his sole support, although his wife works for an airline (she is 

not a potter). Don Swanson's work in clay is becoming more broadly defined, however, 

as he is now supplying designs to other companies who then take the concepts to other 

markets where the materials can be hand-produced less expensively than in the US. Don 

primarily works on the potter's wheel, but also decorates his wares with some press-

molded or stamped applique motifs. He is also familiar with mold work which he does 

occasionally "for fun," but has not worked with coiled techniques or in sculptural media 

since leaving school. Don works 70 and more hours per week, typically at least 10 hours 

per day, and occasionally more when producing in the the weeks prior to a show. He also 

works 51 weeks per year (he includes the time spent at trade shows in his work time). 

Every year Don takes a one-week vacation to visit family in the Midwest. As mentioned 

previously, Don no longer considers himself a production potter; he spends only about 

l/7th of his time throwing vessels on the wheel, the other 6/7ths time is spent decorating 

his wares and glazing them. He participates in only four shows per year, and sells 

virtually his entire inventory at each show. A few other galleries carry his work, but buy 
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it wholesale (or occasionally retail) rather than selling it on consignment. 

Don Swanson currently uses an electric kiln, but has extensive experience firing 

with other techniques in the past (gas, salt, raku, soda, and pit firing). He purchases all of 

the materials that he uses from commercial suppliers, but has gathered minerals in the 

past for glazes, and even formed a company to make clay in the later 1970s (but found 

this to be unprofitable because he could only output five tons of clay per day). His work 

is currently painted with multi-colored underglazes on greenware, then coated with clear 

glaze. He also uses occasional sgrafitto, some sponging and some stamping to decorate 

his pieces. 

Don consistently works "off the hump." In his opinion, US potters rarely leam 

this technique anymore, and he states that "it takes a HUGE amount of time to master it." 

Don further stated that "it's a third-world thing, throwing from the hump. I'm good at it, 

but hey, you could go down to central America and find potters who could throw heaps 

better than me." 

Don Swanson's Comments Specific to Leilan Pottery Production 

Although he had cautioned me both at the Art Fair and over the telephone that all 

vessels that look wheel-made may not be, as soon as he saw the Leilan sample materials, 

he stated that he believed that they were all products of the potter's wheel. Swanson took 

the task of determining the production method used for the pointed-based vessels very 

seriously. He examined them, discussed the processes involved at length with me, 

proposed different scenarios, and then tested the methods on his wheel with two different 
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kinds of clay. He sliced several of the pointed vessels he made with his cutting wire to 

examine the wall thicknesses. We talked through various methods together, and his ideas 

regarding their construction changed by the end of our second consultation. 1 will return 

to a description of his/our conclusions below. 

Don's Discussion of "S-cracks " 

Important to the topic of vessel formation was Don's discussion of clay 

compression, and particularly the importance of adding a compressive force to vessel 

bases to prevent "S-cracks" during drying. These potter flaws are so-named because they 

are generally shaped like an S. 

Don pointedly asked me at the beginning of our first consultation if I knew what 

"that" was as he pointed to an S-crack in the base of a Leilan sherd. I told him that 

archaeologists and those interested in pottery technology call them "S-cracks" and then he 

asked if I knew what caused them. I replied that I had read that they were evidence that 

vessels had been made on the potter's wheel and that they formed because of drying 

problems, but that 1 had no further understanding of them or their cause. He told me that 

he had solved his problems with them through trial and error, because they had literally 

cost him many pots during the early years of his production pottery work. He then 

explained them to me this way (paraphrased): 

"S-cracks" are also called compression cracks. They form frequently in the base 
of wheel-thrown vessels during drying because of two inter-related reasons. 

First, if vessel walls are thinner than the vessel base, as is typical of wheel-made 
pots, vessel walls dry before the base is completely dried. As moisture attempts 
to "wick" out the vessel walls, it hits the dry portion and cannot go further; 
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moisture gets trapped in the base. In the base, moisture evaporates out between 
the clay platelets. These platelets have been twisted by the rotation of the vessel 
during forming, and the path by which the water leaves roughly forms an "S". 

Second, vessel walls were compressed when they were formed by the potter's 
hands as the wheel rotated, but the vessel base was formed without any 
compression. Because of this, water can more easily evaporate out through the 
un-compressed surface of the base. If an "S" crack is to be prevented, then the 
potter should add compression to the surface of the base, such as by pushing their 
thumb onto it after the vessel is cut free from the wheel head. 

Don pushes the interior base of each of his open vessels a bit as he is ready to remove it 

from the wheel, and has found that this consistently prevents S-crack propagation. Later 

when I asked him about the peculiar shape of the interior of some pointed vessels, he 

replied that this must have been the potters' method of preventing S-cracks. Indeed, 

vessels do not display S-cracks that show this peculiarity (as if the interior of the point 

had been impressed by a stick shaped and sized like a pencil eraser). Several other 

vessels lacking it do have S-cracks. 

After this brief digression into pottery-compression, I return to a discussion of 

vessel formation. Hypotheses concerning vessel forming methods were discussed and 

examined with Don Swanson. These are summarized below. 

Don's Demonstrations of Pointed-Base Production 

Other researchers and a few potter-consultants had suggested that if a vessel had 

been formed upside down that a characteristic "navel" would be visible in the vessel base. 

Upon initial consultation, Don Swanson also thought this would be true, and 

demonstrated the navel formation on his wheel. The "characteristic" marks are formed 

from clay compression as the potter's hands push the incipient vessel walls together when 
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a hollow pointed shape is created on the wheel. A mottled, bumpy surface, with specific 

lines marking the twist of clay as the wheel turned, forms on the interior of the pointed 

base where the clay is pushed together and closed. Though at first glance these striations 

look like stretch marks, they are caused by the opposite forces: extra compression of clay 

platelets against each other as the wheel turns. 

In replications and experiments conducted by Don, we established that this navel 

is not necessarily characteristic only to vessels closed on the potter's wheel. These marks 

also form when clay is otherwise compressed from the outside. A roughout of a pointed-

based shape can be formed quickly "right-side up" from a centered hump of clay on the 

potter's wheel (see Figure G.3). A typical open bowl form is produced, but then the base 

is elongated and one hand is used to pinch the vessel off the hump. When this occurs, the 

"pinching hand" exerts compressive forces on the clay, which together with the wheel 

rotation, form a navel-like pattern on the interior of the pointed vessel. Therefore, 

identification of these navels does not identify the technique used to create a pointed-

based form. 

Other criteria were discussed and tested with Don. These are discussed below. 

Note, however, that none of these alone is enough to establish the manner in which a 

pointed-based vessel was formed; rather, they must be examined together. 

Don noted that it would be nearly impossible for a potter to form a vessel upside 

down producing a vessel wall that is thiimer at the rim than toward the base without 

significant trinuning of the rim. Theoretically, he believed that the clay wall thickness 
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Right-side up 
Construction 

Upside down 
Construction 
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Figure G3: "Right-side up" (left) vs. "Upside-down"(right) possible constructions of 
pointed-based vessels on the potter's wheel. Note thinning of vessel walls toward rim in 
right-side up construction \s. thick rim produced in upside down construction technique. 
Pinching of base in right-side up construction creates compression marks on vessel 
interior that are very similar to those produced by clay compression when "upside down" 
vessel is closed. Interior swirl, as seen in Leilan assemblage, can only be produced in 
right-side up construction. (Inking of L. Senior's sketch by Catherine Sarther). 
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would be least at the point where the vessel was closed; however, this did not hold true 

because the compression of clay into a small space in his replications created a 

surprisingly thick vessel base. Although if the vessel base was thick because of pinching, 

his other propositions did hold true — vessel walls became thinner as they were raised on 

the potter's wheel. Confident in his skills, Don claimed that very few potters would be 

able to lift and force that much clay upwards when creating a pointed form upside down 

on the potter's wheel. Therefore, this is another criterion with which to gauge the 

construction of a pointed vessel (see Table G.5, below). 

Don suggested that if the pointed vessels were closed over on the wheel that they 

probably would not show exterior trimming on their bases which would create a point. 

He felt that "going to all that work to make it pointed and then trimming it anyway is just 

illogical." He was adamant that the vessel lips would have had to be trimmed had they 

been cut from the potter's wheel. 

In summary, these are key points to examine when determining the processes used 

in forming a pointed-based vessel: 

1. Thickness of base and adjoining walls 

2. Trimming of exterior base 

3. Trimming of exterior lip 

4. Tapering of vessel walls; Which direction? (From thick base to thin lip 

or from thin base to thick lip?) 

Consult Table G.5 for clarification of these points. 



Table G.5: Criteria Used to Assess the Formation of Leilan Pointed Based Cups 

Criteria Examined Formed "upside down" Formed "right-side up" 

Navel Will show characteristic "navel" on interior of 
vessel base due to compression of clay as 
hollow fonn was closed on potter's wheel. 

Will probably also show "navel" on interior of 
vessel base due to compression of clay by 
"pinching" off the hump. 

Thickness of vessel base Vessel base may be somewhat thick because of 
the compression of clay into a small space. 

Vessel base will be the thickest portion of the 
vessel wall. 

Thickness of Adjoining 
Wall and Vessel Lip 

The adjoining vessel wall will be thin and will 
increase in thickness as it swells to its greatest 
thickness at the vessel lip where it was cut 
from the wheel head. Vessel lip will thus be 
thicker than vessel walls. Caveat: the extent of 
the lip thickness can be concealed by trimming. 

The adjoining vessel wall will gradually 
decrease in thickness as it tapers to its thinnest 
point at the vessel lip. 

Trimming of Base 
Exterior 

Base would be left untrimmed. Because effort 
was expended to create the vessel upside down, 
the exterior "point" is what received the most 
attention during throwing. It seems illogical to 
then trim this aspect of the pot. 

Base is significantly trimmed on exterior to 
create a "point." 

Trimming of Lip Vessel lip would need significant trimming to 
conceal the string-cut which removed the 
vessel from the wheel head as well as to thin 
the vessel wall to the proportions evidenced in 
the Leilan llld assemblage. 

Vessel lips would be left primarily as thrown 
because they received considerable attention 
during initial throwing. Caveat: they could still 
be trimmed, although the notion seems 
illogical. 

Other No inner "swirl" possible. Inner "swirl" from which wheel direction 
can be determined could be visible. 

vO 

U) 
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Don Swanson noted at least two different kinds of flat, string-cut bases in the 

vessels shown to him. He stated that the U-shaped cut marks were on vessels cut from 

the hump, and the other form, concentric rings on a smooth concave base, was left to dry 

on the bat (the wheel head). The form cut from the bat was very smooth and also 

exhibits a sharp edge that is not evident in the forms cut from the hump. He also noted 

that some of the forms had bases which he considered too wide to have been thrown off 

the hump. 

Don also commented on the nature of the string cut marks. He stated that ±ey 

were not made with a single-stranded thread, but rather that they were made from a 

twined fiber. He demonstrated the difference in appearance of thread vs. his wire vs. a 

piece of twined cord, and indeed the twined cord resembled the cut marks most closely. 

Don suggested that the potters may have used animal fibers, including donkey or horse 

(or even human) hairs. 

Don believes that the pedestal bases that he viewed from Leilan were ail made in 

single pieces thrown from the himip. He saw no evidence of joined segments. The 

impression in the base of a Illd goblet that I thought looked like a joint, appeared to him 

to be a place where the potter had compressed the vessel base in order to prevent S-

cracking. In compressing the base, even from the underside, the potter equalized the 

pressure that had been effected on the vessel walls and thus prevented S-cracking. 

Both the round bases and mini-flats were likely produced off the hump according 

to Don. The round bases, however, all look to be significantly trimmed whereas the 
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mini-flats appear to have been formed and then left relatively imtrimmed. The beaded 

rims evident on many pots are only a tiny bit more work when done on the wheel as a 

part of vessel production. They do not appear to Don to be products of trimming. 

Trimming marks were defined by him in the usual manner. Their grooves do not 

extend fully around the vessel's circumference and they are caused by bits of sand or 

temper that are pulled out of the vessel wall during trimming and partially dragged 

across the vessel surface. The specific phenomena illustrated in Fig. 7.10 are called 

stretch marks. Don Swanson suggests that these indicate that the particular clay would 

have been difficult to throw consistently and well. Further, they indicate that the clay 

was probably "short," that is, less plastic than others (which are termed "fat"). He added 

that they may form from water sitting in the base of a vessel during formation regardless 

of the clay's plasticity. 

In terms of incising practices, Don believes that the tools used were sticks (much 

like his own), possibly a comb-like implement, and probably also some sets of rocker 

stamps. He believes that the vessels were incised while still on the wheel and that the 

incising was made with the assistance of wheel rotation. Though he acknowledges that 

it would be difficult not to deform the vessel walls during the process, he believes that 

the excising particularly shows use of rotation because one side of the excised band is 

usually deeper than the other side of the band. Don demonstrated this on his wheel for 

me quickly, and indeed that was the outcome of quickly excising an expedient design. 

Grooves are also consistently deeper where they start than where the implement leaves 
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the clay (finish of stroke). 

Don commented very little on the potter skill levels. Regarding the clay colors 

and firing atmospheres represented, he stated that he had not seen similar marks on his 

wares. He does, however, believe that they are due to specific stacking in kilns during 

firing. The rust color evident in the Illd wasters is caused by hotter temperatures inside 

the kiln; Don emphasized how "even MY kiln has inconsistent temperatures inside - it's 

just not the same all over, there are little air pockets and hot spots, and you get different 

colors and effects in those places." He then emphasized that potters he knew generally 

stacked kilns in whatever way they were taught, and that they tended to be pretty 

conservative in this respect. "After all, this is where you can really lose out on all your 

hard work - a couple of explosions, and the whole load will be ruined!" 

Edith (potter 14) (married to Charles, potter 13) is a full-time potter who has 

worked in clay for over 15 years and is in business with her husband, Charles. Edith 

prefers hand-built forms to wheel-thrown ones, but moreover prefers painting and 

decorating the surfaces of the pieces to their formation. 1 was only able to speak with 

her for a few minutes because of the swift business transactions that were taking place 

during our consultation at the Art Fair in December 1997. She stated that she believed 

that most of my "good" information would come from her husband, Charles, because he 

was "the real thrower in the family." 1 did not speak to Edith long enough to establish 

the details of her education, and she seemed to think that most questions on the form 

were already addressed by her husband. 
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Edith's Comments Specific to Leilan Pottery Production 

Edith stated that the Leilan vessel fragments shown to her all appeared to have 

been made on the potter's wheel. She stated that the pointed-based cups "look like lids, 

and I'd make them by throwing a coil on the wheel and closing it over." She stated that 

trimming marks would be easy to distingiush from throwing marks "because the grooves 

don't go all around the vessel" when sand grains are dislodged during trimming and 

dragged across the surface of leather-hard clay. Edith believes that the incising must 

have been done when the vessels were "almost" leather hard. She warned that if they 

were too dry that "it would be difficult to excise portions without breaking the pots or 

creating strains on them." 

Eliza (potter N26) did not note her gender on the top of the NCECA survey 

form, but elsewhere she referred to herself as a woman. She has worked in clay for 20 

years and is a full-time potter. Eliza describes her work as "Majolica pottery - it is a 

traditional Mediterranean type of ceramic." She works primarily on the electric wheel, 

but supplements the forms with work made in slab, slip casting and molds. She notes "I 

know how to do the other techniques but don't use them much in my work." She 

decorates her wares with slips/engobes and glazes, and marks additionally, "majolica 

painting." She primarily oxidizes her wares in an electric kiln to cones "06-03" but 

sometimes also to "8-and above." Eliza also sometimes pit-fires her wares or uses raku 

techniques, involving reduction and gas and wood fuels. She mainly learned to work in 

clay through school and university (she holds an MFA), but she also considers herself 
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self-taught to a large degree. Eliza procures all her materials commercially, but from a 

variety of suppliers. She works individvially for herself. 

Eliza's Responses to NCECA Survey Questions 

Eliza does note health problems stating, "I'm 38 years old and am now having 

problems with carpel tunnel syndrome." She makes no formal estimates in response to 

question 5 (production output), but writes, "my pottery is very painterly - my wheel-

thrown pots can be made and trimmed in 15-30 minutes per pot. Painting and glazing 

can take 30 to 90 minutes per pot." 

Greg (potter 1) is a male who has worked in clay for 24 years and who was 

consulted at the Art Fair in December 1997 for ten minutes. He was formerly a full-time 

potter, but he currently obtains his support in another (unspecified) manner. He works 

individually, produces wares primarily on the electric wheel, decorates them with some 

sgrafitto, but mostly glazes, and fires them to high temperatures in a gas kiln. He 

describes his work as "unique, but fimctional, stoneware." Greg also sometimes works 

in the slab technique. He currently produces pottery for only about 8 hours per week. 

He does not supply any of his own materials; instead he obtains them all commercially. 

Greg learned to work in clay initially through high school and college courses, and 

considers himself a "limited production potter." 

Greg's Comments Specific to Leilan Pottery Production 

Greg acknowledged that the Leilan ceramics shown to him were all probably 

wheel-made. He immediately referred to the pointed bases as "lids" and stated that they 
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would have been made by "being closed over." He made few comments concerning 

other aspects of production, but did comment that the flat-based vessels were apparently 

cut off the hump because of their basal string marks. He thought that a "comb possibly" 

was used to create the incised designs, and that they were "undoubtedly made when the 

pots were leather hard." He did not respond to my question asking what in his 

experience or in what he saw suggested this to him. Greg stated, "it's obvious which 

marks are trinuning marks and which ones are throwing marks - the trimming ones are 

rough and don't go all the way around the vessel." In examining the vessels, he stated 

that the potter's wheel had been spinning counter-clockwise when all the vessels shown 

to him had been made "unless they were all made upside down or in Australia." (This 

joking reference to the Coriolis effect was a popular quip among potters consulted at the 

Art Fair.) Greg then added, "Yeah, their wheel was going just like mine does - not like 

the ones in Asia, you know they're different, right?" 

Greg suggested that the stretch marks I asked potter-consultants to explain were 

evidence of coiling (despite the fact that he had commented that the vessels all looked 

wheel-made). He offered no further commentary on the Leilan sherds. 

Jack (potter 20/N7) is a male respondent who has worked in clay 12 years but is 

not a full-time potter. He describes his work as "functional and sculptural wheel-thrown 

- striving for abstraction. Recently (3 years now) my wares are specifically produced to 

be buried or placed in caves for future generations." Jack works on both the kick and 

electric wheel, as well as in slab techniques. He also is familiar with coil, slip casting 
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and pinch methods and has used these extensively in the past. He decorates his wares 

with slips and glazes. His wares are usually fired with gas or electric kilns, and often 

reduced in raku firing. He occasionally uses pit-firing and wood as fuel. Temperatures 

attained are generally cones "06-03" and "8-and above," but also occasionally "4-7." 

Jack learned his crafl through school/university, but also as an apprentice. Most 

materials are obtained commercially, although he also procures some clays and glazes 

himself. He works individually but also through the community center, and works "for" 

an employer (presumably the community center). 

Jack's Responses to NCECA Survey Questions 

Jack has encountered occupational health hazards such as, "lifting/loading kiln 

shelves which caused lower back pain, also back pain while throwing for long periods. 

Breathing dust hurts lungs at times." He makes 48 pots on an average day, but does not 

know how much clay this uses. Each vessel requires about 15 minutes to decorate. 

{Note that his lack of knowledge of the clay weight probably reflects his employment 

status - he does not supply the clay himself his employer does. Several marginal 

calculations show that he seriously considered the estimate of number ofpots per day.) 

Jack's Comments Specific to Leilan Pottery Production 

Jack was further consulted in the Summer of 1995 in his studio and showroom. 

Our consultation lasted almost forty-five minutes, during which time he did a small 

amount of replication to test ideas about the pointed-based vessels. He initially believed 

that the Leilan Illd pointed-based cups must have been produced "upside down" on the 



951 

potter's wheel. After demonstrating his finesse in throwing the hollow, closed form. 

Jack commented that the rims were all wrong and that it was likely that "they must have 

figured out another way to do it because the rims [of the archaeological samples] don't 

show any trimming." Further, because all of the bases that he examined showed that 

they had been trimmed, he deduced that they must have made the vessels in a "quick and 

dirty way" off the wheel. Though Jack initially scoffed at my suggestion that the form 

could have been produced "right-side up," he concluded that it probably was produced 

that way and that "it just must have been faster for them to do it that way, even though it 

seems upside down to me." 

Jack believed that the incised decoration had all been implemented when the 

vessels were leather-hard because he was certain that the vessel walls would have 

warped had they been impressed and excised at an earlier point in the process. He thinks 

that combs, wooden sticks and possibly other implements like stamps were used to 

create the designs. He stated that he probably would have constructed a special 

implement, rather than use a common stick, were this the way that his "culture chose to 

mark their possessions." Jack made no further comments on the colors of the clays or 

formation processes used in other vessel types because he had an appointment and our 

consultation was cut short. 

James (potter 24) is a male, formerly full-time, potter with more than 24 years 

experience in clay. He is not currently a production potter, but rather an educator in a 

conmiimity ceramic studio. He and his wife travel for a few months every year, and they 
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consider half (or more) of their household income to derive from their travel-related 

trading activities (mostly textiles, clothes, and jewelry). James holds an MFA degree 

specializing in art education, but he first started working in clay when he was 15 in high 

school. He currently works only in the shared academic studio, although he has had a 

home studio in the past where he worked independently. He divides his work between 

the electric wheel and slab techniques, and creates a mixture of large, fine vessel-based 

ceramic sculptures and large slab-constructed boxes inspired by ancient Chinese 

bronzes. His wares are sometimes raku fired, and other times salt-glazed. Though these 

are his specialties, James is familiar with most ceramic production techniques, having 

learned them during his smdies, and he teaches them in his ceramic classes. He 

currently works in clay for 20 or more hours per week, and for "40 or so" weeks per year 

between trips abroad. I consulted with him numerous times during Spring 1995, and 

spoke with him in a directed maimer on three different occasions, for a total of over 4 

hours. I was a student participant in a class he taught, thus the large number of 

consultations and my differentiation between brief consultation and directed interview. 

James' Comments Specific to Leilan Pottery Production 

James was the only consultant who seriously doubted that some of the Leilan 

vessels shown to him were produced on the potter's wheel. He maintained that the 

pointed-based cups looked, to him, like they had been hand and coil-built, and then later 

smoothed with rotation. He supported this with few concrete illustrations, and virtually 

no replications. James stated that fine coils would have made the pieces more 
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aesthetically pleasing, and occasionally mentioned that the spiral fractm-es of the vessel 

walls indicated that they had broken along coil fractures. James did believe that the 

Leilan Ila and lib fine ware pottery samples were all wheel-produced. He noted that the 

shapes of the vessel walls were "typical of wheel manufacture" and that the string-cut 

bases were "also typical of throwing off the hump." James thought that the llld goblet 

forms were probably made in segments and joined, and that the smaller "egg cup" lib 

goblet forms were made in a single piece "in one throw." The round vessels he states are 

"obviously trimmed after being pulled off the hump." Vessel rims were most likely 

formed on the wheel during vessel production. In terms of incising, he urged me to 

conduct my own experiments, but had the opinion that the clay was probably "somewhat 

solidified," but not entirely leather-hard, before the designs were cut into the vessel 

walls. James believed that there was a mix of potter-skill levels evident in the ceramics I 

showed him. According to him, some were clearly constmcted by beginners as 

evidenced by the thick "clunky" bases and thick, "inelegant" vessel walls. Others, 

according to James, were more likely created by master ceramists who threw delicate 

vessels with few exposed throwing marks and "graceful" walls. James had few 

comments regarding the colors of the pots or their firing. 

Note Concerning Consultation with James 

Unlike most other potter-consultants, I interacted with James numerous times 

and I am afraid that he was biased by my initial descriptions of my overall work. Our 

conversations evolved during the course of the semester because I attended his class. 
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James probably overheard some of my discussions with fellow classmates, especially 

concerning the Courty and Roux (1995) article of which I had read a draft at the time. 

One evening he actually saw the article when I brought a copy for a fellow classmate. I 

believe that this may have biased his views, especially concerning the prospect of coil 

production of vessels. 

Jana (potter N12) is a female, full-time potter who has worked in clay for 5 

years. She describes her wares as "primitive." She works on both the kick and electric 

wheel, as well as with the slab technique. Jana decorates her wares only with textures 

and sgrafitto, and via the firing technology used. She typically fires to cone "8-and 

above" in an electric kiln, but also practices raku, pit-firing, and salt firing to obtain 

differences in oxidation and reduction. Jana leaned the craft through school or 

university, obtains her supplies commercially, and works in an academic studio. No 

comments regarding her employer are made. 

Jana's Responses to NCECA Survey Questions 

Jana has no occupation-related health problems but notes, "not yet." She can 

make 30 pots on an average day using 30 pounds of clay. Each vessel requires one hour 

to decorate. 

Jean-Luc (potter 25) is a potter living in central-western France, and working 

at the Eco Musee d'Alsace Lorraine, with whom I spoke for approximately 30 minutes 

in both French and German. The Eco Musee is the largest outdoor "living history" 

museum in France; approximately 90 traditional Alsatian farmhouses, bams and 
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miscellaneous other buildings have been placed there after being rescued from 

demolition. Crafts and techniques traditional to the late 1800s and early 1900s are 

preserved and demonstrated by artisans and historians. Jean-Luc was one of five potters 

employed by the Eco Musee to operate the "Pot Shop" where traditional Alsatian 

ceramic forms were crafted on the potter's wheel, bisque-fired, decorated, glazed and 

refired for sale in the museum gift shop. Jean-Luc stated that the shop produces 

approximately 500 vessels per week, but that they adapt their output to the seasonal 

demands of the gift shop, producing slightly more vessels in the busy summer "tourist" 

months, as well as slightly more in November in preparation for the Christmas "rush." 

He is the principal thrower, although other pot shop employees also throw 

vessels as tourist attractions every day. Approximately half of the vessels made at the 

Eco Musee are produced on the potter's wheel; the others are either slab- and hand-built 

(casseroles) or molded (e.g., the Kugelhopf {bundt-cake} forms). Wheel-made products 

include a variety of open bowl forms, as well as some closed vase-like products. All 

vessels are decorated with a multi-colored floral or geometric "traditional" motif, and 

many are first glazed a solid color (such as dark green or dark blue). The wheel-made 

products are thrown "off the hump" and cut free with a wire. 

Jean-Luc^s Comments Specific to Leilan Pottery Production 

Jean-Luc concurred that the Leilan vessel fragments exhibited to him were most 

likely produced on the potter's wheel. He saw no evidence whatsoever that they were 

coil built, but did acknowledge that perhaps such a thing was possible even if he saw no 
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evidence of it from the surface or from his own experience. He noted that the "practical 

way" to construct the pointed-based vessels would be to pull them off the potter's wheel 

and then to finish them with trimming. This method, he believed, would save a lot of 

time versus throwing single vessels upside-down. Jean-Luc noted that the exterior of the 

vessel base was trimmed, and he repeatedly asked to see vessel lips. He then 

pronounced that the vessels were probably made "off the hump" and trimmed, but did 

not explain to me why he thought this. Through later potter interviews I came to 

understand his interpretation. 

Jean-Luc commented that the flat vessels were mostly sliced off the hump with a 

string, but noted that a few vessel bases looked almost too big in diameter to have been 

produced that way. He believed that the round bases were pulled off the hump and later 

trimmed. In regard to distinguishing trimming marks from throwing marks, he stated 

that trimming marks are often oblique rather than parallel to the vessel lip, and that trim 

marks rarely extend all the way around a vessel, but instead start and stop as sand grains 

become extricated, dragged and ultimately dropped from the vessel surface. 

Jean-Luc believed that the incising was probably completed with some rotation, 

but that the vessels were not necessarily all produced and decorated in the same manner. 

Some vessels appeared stamped to him, whereas others clearly were combed across an 

incised design field which was probably initially laid out with rotation. Jean-Luc 

believed that the excising was probably done after the vessel was removed from the 

potter's wheel, but commented that replication work should be conducted to check this 
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assertion. 

Jerry (potter 22/N9) is a male full-time potter with 25 years experience in clay. 

He characterizes his wares as "slab/wheel, decorative vases, bowls, spoons...." He 

primarily works in slab and paddle/anvil techniques, but also has extensive knowledge 

and experience on the kick and electric wheel. He decorates his wares with glazes and 

texture/scrafitto. Jerry uses a wide variety of firing techniques in his work, including 

both oxidation and reduction via raku, pit-firing, gas, electric and wood kilns. He also 

uses "cow patties" and sawdust for pottery-firing fuels. Temperatures reached are 

equivalent to cones "4-7" and "8-and above." Jerry was trained through school and 

university, having attended both the University of Arizona and Northern Arizona 

University. He primarily procures his supplies through commercial dealers, but 

sometimes collects his own clay, uses "found materials" as tools, and has built his own 

kilns. Jerry works individually and is employed as a high school art teacher. He 

comments on the back of the questionnaire that he has an interest in ancient 

Southwestern pottery and is specifically interested in offering alternative explanations of 

the designs and the "stories" that they tell which he feels archaeologists have missed. He 

also believes that it is possible to distinguish individual artists through their artwork. 

Jerry states that he feels that "silica dust" poses a health hazard. Jerry can make 

3-5 pots in an average day, and uses 50 - 150 pounds of clay for this purpose. His pieces 

are intensively decorated, taking 24 hours to 11 days per pot. He claims to fire them 

sometimes for 11 days in a "Tozan kiln" [sic]. 



958 

Jerry's Comments Specific to Leilan Pottery Production 

Jerry was consulted in his studio for approximately 45 minutes in Spring 1992 as 

a follow-up to the NCECA survey. At that time, I had only an outline of questions 

which I hoped to pose to potters and I used Jerry somewhat as a test case. He noted at 

first glance that the Leilan vessels did appear to be wheel-made, but added a caveat that 

he had heeird of people "wheel-finishing" hand-built forms and that I "should be careful." 

When asked "how would something like this [a pointed-based cup] have been made on a 

potter's wheel," Jerry referred to it as a lid and explained that a coil of clay would be 

centered on the wheel and then raised up until the potter closed it to a point (my "upside 

down" method). Jerry stated at the time that he did not think it would be "logical" to 

form the vessel another way on the wheel, although he admitted that he had little 

experience producing pottery under time pressure. Jerry concurred that the basal marks 

on flat-based vessels were string cuts, and that this suggested that they were produced 

"off the hump." He mentioned that that technique is rarely taught in the US, but that 

foreign potters might give better information on its use. Jerry examined the roimded 

bases and stated that these were most likely made on the wheel but then trimmed. He 

then looked back at the pointed vessels and suggested that these, too, were trimmed to 

points rather than shaped to them in the way he'd previously described. 

Jerry stated that though he had used sgrafitto, he had never made designs that 

were similar to the Ninevite V ones I showed him. He suggested that they were 

probably made with a stick tool and comb, and that they were most likely made after the 
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vessels had been removed from the wheel and dried to leather-hardness. 

Jerry commented that he thought the green color of the majority of the pottery 

was caused by a high iron content in the clay as well as presence of another chemical 

which would have acted as a flux to melt the clay at lower temperatures. He had a 

difficult time accepting that there were kilns capable of high temperatures over 4000 

years ago; this bias probably comes from his familiarity with New World ceramics. 

Julian (potter 23) is a male, full-time potter who has worked in clay for over 20 

years. He produces functional, wheel-produced, glazed stoneware tableware. Julian 

works independently, has no outside job, uses only commercial clays and glazes, and 

fires his work in both gas and electric kilns to high temperatures. He learned to work in 

clay through high school art classes and some college training. After college Julian 

worked as an industrial potter producing over 200 small vessels per day on the electric 

wheel. Today he is self-employed, but still considers himself a "production potter." 

Julian works over 60 hours per week, on an average of 50 weeks per year. We spoke at 

the Art Fair in December 1997 for only 10 minutes. 

Julian's Comments Specific to Leilan Pottery Production 

Julian considered all the materials shown to him to be wheel products "without 

doubt." When queried about the way he would produce a pointed-based vessel like the 

Leilan Illd cups, Julian stated that he could make it in a couple of ways, and asked to 

examine the piece at closer range. He then explained that a good potter could either 

"throw a ring of clay on the wheel head and raise it up and close it over" to make the 
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form, or "I think I could make it off the hump more easily. It would depend on how 

many I needed to make..." Julian stated that looking at the vessel lip was a way to 

determine whether it had been "coned" or not; in this case, he deduced that the vessel 

had not been "coned" (that is, thrown upside down). Had it been coned, the lip would 

have been ragged or would have shown evidence of trimming and finishing. He noted 

that the lip showed neither sign. Instead, it looks like it was thrown on the wheel and the 

lip was finished with wheel rotation, "like a normal small bowl thrown off the hump." 

Unfortunately I did not get a chance to ask Julian specifically how he would have 

made the vessel off the hump. Business transactions were picking up at his booth, and 

he was the only one working, so I chose to move on to other consultants. 

Kendall (potter 6) is a male, full-time production potter who has worked in clay 

for 10 years. He primarily works on the electric wheel, although he has experience with 

slab techniques and sculptural forms. Kendall produces functional stoneware serving 

platters, dining sets and casseroles glazed in earth tones. We met at the Art Fair and 

spoke for approximately 45 minutes. Kendall learned his craft through high school and 

apprentice work; he seemed embarrassed that he had not attended college or art school. 

He does not supplement his income with other work, and he works extremely long hours 

(80 hours per week, most weeks during the year). When producing vessels he throws for 

6 to 8 hours at a time. Kendall explained that his studio is attached to his home, and he 

"can't get away from it - it's hard not to keep working all the time." He uses a 

commercial clay body which comes prepared with grog and fires his wares in a gas kiln 
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to stoneware temperatures. He decorates his work with commercially-obtained glazes, 

incising and applique. He often also gathers natural materials (leaves, etc.) to impress 

designs into his pottery. Kendall commented, when asked about women and the potter's 

wheel, that "work on the kick wheel is tough - it's heavy and hard work. Also, you've 

gotta lug around a lot of clay. 1 think that there may have been strength considerations 

that have kept a lot of women away from potting on the wheel." 

Kendall's Comments Specific to Leilan Pottery Production 

Kendall was very self-effacing concerning what he thought he could tell me 

about the Leilan pottery, and it took several minutes before 1 could get him to tell me 

what he saw in the sherds based on his obvious experience. He seemed to think that I 

was asking why the vessels were pointed rather than how they were made that way. 

Kendall mentioned that he thought it might be a way to prevent S-cracks (see discussion 

in Don Swanson, above), because in his experience flat vessels are prone to compression 

cracking. He stated that he could make the pointed vessel "upside down" but that he 

thought it would be a lot faster to throw it off the hump and then trim it. He noted that 

the flat-based vessels were likely thrown off the hump because of the string cuts, and 

that the round vessels were probably pulled off the hump and then trimmed to roimd as 

well. He noted that both the pointed cups and the round pots were "bottom heavy," 

which he considered an indication that they had been thrown off the hump. He pointed 

out trimming marks to me on them, and described these as forming "when sand or grog 

bits get dragged out of the pot and pulled across the vessel surface." In examining one 
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flat vessel base, Kendall commented that it had not been trimmed or cut from the hump. 

Instead, it had been "sucked up while drying" because it had been left on a bat to dry 

rather than cut from the wheel (see also Don Swanson's discussion). 

He commented that metal tools would have been used to incise the pot 

decoration, "similar to what I use." In general he stated that the incising was done when 

the vessels were "leather hard," but then added that some of the sherds showed that they 

were "wet - they have squiggles that make it look like the hatching was done before they 

were cut from the wheel. Probably they were excised later when they were leather 

hard." He stated that he incises his wares when they are upside down on the wheel, after 

trimming when they are leather hard. 

The clay stretch marks (Fig. 7.10) indicate "shortness of clay ~ it's not plastic 

enough" to Kendall. He added that he thought it would be more difficult to throw with 

short clay, but that the "potters probably adapted to it one way or another." When 

looking at the Leilan vessel fragments, Kendall noted that they all appeared to have been 

made on a counter-clockwise-moving wheel. He thought that the rust colorings on the 

Illd kiln wasters probably indicated a hot spot in the kiln. 

Linda (potter 16) is a female potter who works in ceramic education, and does 

relatively little wheel work herself but knows enough to teach it to children. She has 

over 15 years experience working in clay and prefers to work in the slab technique. She 

was trained through community education courses herself, and does not hold an MFA 

(but she does have a college degree in an unrelated subject). Linda typically fires her 
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bisque-fired and glazed hand built pieces in a gas kiln. She generally purchases her 

materials firom a commercial supplier, but occasionally digs local clay (in Vail, AZ.). I 

spoke with her a few times on the phone, and then interviewed her in her studio for 20 

minutes in July 1998. 

Linda's Comments Specific to Leilan Pottery Production 

Linda concurred that the archaeological materials appeared to have been wheel-

produced "after all." She had wamed me several times over the phone prior to our 

meeting that many hand-built vessels can be difficult to distinguish fi-om wheel-made 

ones. She did not feel there was any question after examining the Leilan samples. 

The green and rust colors of the fired clay bodies puzzled her; she had never seen 

such colors without glazes before. She stated that they must be caused by the firing 

temperature and atmosphere, somehow. Linda made few comments with regard to 

potter skill levels, but commented that, because the wares were so well fired, that they 

must have been "kiln masters." 

Linda conmiented that she can make very similar marks (to those incised in 

Leilan llld sherds) with "this wooden stick and this metal comb tool!" Her opinion was 

that the pots were decorated when they were leather-hard, and that some of the design 

borders had been laid out while the vessel was on a rotatory device. Linda stated that it 

couldn't be determined whether or not the vessel had been taken off the wheel and later 

remounted, as for trimming, before the design fields were incised. 

When queried about how she would make a pointed-based vessel on the wheel. 



964 

similar to those on display, Linda stated that she would "cone it." In other words, she 

would center a piece of clay, open it out to the maximum diameter she wished for the 

vessel mouth, and then draw up the vessel walls exerting pressure on them until they 

were forced together to a point and closed over. This is the method that I call "upside 

down." Linda did not believe that the form could be executed "right-side up" on the 

wheel very easily, but acknowledged that perhaps a potter more experienced in the 

wheel technique than she is could do it. 

Louis (potter N22) is a male respondent who has worked in clay since 1950. He 

does not currently consider himself a full-time potter. He received his BFA in 1955 and 

his MFA in 1962 from Alfred College of Ceramics. Prior to 1950 he had summer jobs 

in a brickyard and an abrasive wheel factory which he believes have contributed to his 

knowledge of ceramics. He describes his "ceramics" as "functional wares and clay 

murals - also stained glass work, enamels, plaster work, etc." Although Louis checked 

all forming techniques on the survey form, he primarily uses the kick and electric wheel. 

He also lists, "jiggering, ram press, dry press, extrusion, hydrostatic pressing, etc." as 

forming techniques with which he works. Louis primarily uses glazes to decorate his 

wares, although he has also used slips, sgrafitto and corrugation in the past. He usually 

fires his wares in a gas kiln to cone "8 or above." He also commonly reduces his wares 

and uses oil as kiln fuel. In the past he has pit-fired wares and used raku techniques, as 

well as all lower kiln temperatures. Louis learned to work in clay through school and 

university, but is also self-taught. He gets many materials from commercial suppliers. 
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but he formulates his own glazes from commercial products. He builds all his own kilns 

and tools, including his wheels. Louis states that he works currently for himself and 

individually but comments, "after 33 years of teaching I'm presently setting up to work 

by myself for a while." 

Louis' Responses to NCECA Survey Questions 

Louis claims no work-related health problems, despite his long career; "a little 

common sense goes a long way. Have never had a problem." Louis states that he can 

"easily" make 100 pots per day, but that it "all depends." He uses 100 to 500 pounds of 

clay per day when throwing or working. Louis typically needs only minutes for 

decoration and comments, "I don't like to take a lot of time on simple things - usually. 

Sometimes, however, I could spend several DAYS on a single pot - but usually just a 

few minutes." 

Mark (potter 4) is a full-time male potter who has worked in clay for over 35 

years to whom I spoke for 25 minutes at an Art Fair in December 1997. He was trained 

in clay at California State University at Long Beach and received his MFA from the 

University of California at Los Angeles. He prefers the electric wheel to other 

techniques, although he says he "knows them all." Mark uses only commercial clays 

and does not add tempering materials to them. He decorates his wares with glazes, 

incising and applique and fires them in a gas kiln. He considers himself a production 

potter, and works 70 hours per week during which he spends half his time actually 

throwing vessels on the wheel. Though Mark considers himself a production potter, he 
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also "teaches in clay." 

Mark's Comments Specific to Leilan Pottery Production 

Mark was a very headstrong, impetuous and somewhat recalcitrant speaker, even 

with his potential customers who were visiting his booth during our consultation. He 

glanced at the box of sample sherds from Leilan and stated "of course they are wheel-

made." When queried on the construction technique likely used to form the pointed-

cups, he adamantly stated that they could NOT be made off the hump, but that they 

HAD to have been formed from a ring of clay that was closed over. He repeated this a 

few times, but did not look closely at the surface of the sherds to note trimming residues. 

Mark pointed and said, "see, they don't have throwing rings on their interiors" to support 

his assertion that they had been formed upside down. 

When examining the pedestaled cups, he first noted that they must have been 

pinched, but then shouted, "no - they're one piece - from the hump!" Mark stated that 

some of the incising had been done with rotation, and that "rolls and stamps" were used 

to execute the designs. He stated categorically that the pieces had all been incised when 

leather hard. 

When asked about the direction of the potter's wheel when these wares were 

made, he said that they all looked the same, and that they were the same as what he uses, 

and that they were counterclockwise. He did not comment on trimming marks, but 

stated that the stretch mark (Fig. 7.10) was due to "tearing, probably because of high 

talc content, such that the clay couldn't stretch. Also, because it was difScult to work. 
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there was too much water in the base as they attempted to work the clay and this 

aggravated the tearing seen in the stretch mark." Mark further stated that the thick bases 

present in the vessels examined suggested to him that the potters were relatively 

unskilled. 

Mary Barringer (potter 28/N23) is a full-time female potter who has worked 

in clay for 18 years. She describes her work as "(1) slab built, slip painted dishes and 

platters, (2) coil-built sculptural ceramics, and 1 was also a production potter working on 

the potter's wheel for 7 years." Mary expressed great interest in assisting my project 

when I spoke to her (for approximately 45 minutes) at the NCECA conference. She had 

offered to help archaeologists before who lived in her area, but was shunned by the 

academicians and felt resentful that her knowledge and experimental work were 

undervalued because she is an artist and not a scientist. Mary seeks out local clay 

sources as a hobby and she also has "some knowledge of geology, especially 

Northeastern US, and a lot of experience digging and testing clays." Though she has 

extensive experience on the potter's wheel, she now works primarily in the coil and 

scrape technique. Mary has also used slab, paddle and anvil, and pinch techniques in her 

work. She decorates her works with both slips and texture/scrafitto. Most work is 

oxidized in an electric kiln at cone "4-7," but she has also worked with higher 

temperatures (cones "8-and above"), and in reduction techniques using raku and pit-

firing. Mary learned to work in clay through school and university (MFA). She 

primarily procures her materials through commercial suppliers, but also digs local clays 
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as a hobby. Mary works individually in her own studio. She sells her pieces from her 

showroom, in local galleries and shops, and also at craft and art shows. 

Mary's Responses to NCECA Survey Questions 

Mary thoughtfully considered the questions on the NCECA questionnaire, and 

her answers tend to be more detailed than those of other respondents; because most of 

these are not subjects related to the Leilan study, they are not included here. Mary has 

encountered work-related health problems, and describes them as "intermittent lower 

back injuries and wrist-overuse injuries." To question 5 (production output), Mary 

answers that she produces 12-15 pieces in a typical day, using 50-75 pounds of clay. 

To decorate and glaze her "average" piece requires 30-45 minutes, but she writes, 

"*note: This refers only to the platters. The sculptural pieces can take up to a week to 

make: different aesthetic process." 

Mary Barringer's Comments Specific to Leilan Pottery Production 

After meeting Mary Barringer at the NCECA conference, and later 

corresponding with her and talking on the phone, I arranged to meet her in her studio in 

Massachusetts as a side trip from work at Yale in February 1993. There we talked about 

the Leilan pottery for a long afternoon, approximately 4 hours (we had spoken on the 

phone and in person at the conference for about an hour, total). This discussion with 

Mary was one of my earliest "hands on" potter-consultations and I did not yet have an 

interview strategy ftilly planned. 

Mary's initial reaction to the Leilan pottery was that it appeared wheel-produced. 
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but that the wares were heavily trimmed. She stated that either they were made very 

quickly or by a potter who wasn't very good. She noted that some of the vessels showed 

evidence of other potters who WERE very good . All materials shown to her appeared 

wheel-made without doubt (although at the time I didn't think this was an issue; Courty 

and Roux 1995 had not yet been published). 

Mary noted that the flat bases showed string cuts, which were probably done 

with a twined string (note marks on base). She noted that they had problems with S-

cracks, and expressed sjonpathy for the "poor potters." 

Mary stated that the pointed vessels "could have been made either way, but it 

takes some skill to pull them off the hump." She added that not many US potters are 

trained in hump-production these days, and that it takes time to leara, is much more 

popular in other countries where "potter" is still a trade profession. Mary stated that 

"the base of the pointed cups is trimmed heavily, so it seems unlikely that 
they would have made the cups upside down on the wheel. Just logic. 
Also, the cup rims don't look trimmed and they would have to be if a 
vessel had been cut off the wheel upside down." 

Mary found the rust and green clay colors very interesting, and stated that they 

were clearly from different kiln temperatures. There was probably lots of variability in 

the kiln used; even in today's "controlled" ones there are considerable differences in 

temperature and lots of "hot spots." 

Mary spent much of this initial interview explaining the differences to me 

between trimming marks and throwing marks. She demonstrated how a pointed-based 

vessel would be made "upside down" on the kick wheel, and also showed me the 
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differences in clay "swirls" in vessels when the potter's wheel turns clockwise vs. 

counterclockwise. Mary emphasized that, having seen the Leilan pottery "at last," that 

she thinks "the potters were primarily interested in producing vessels quickly - or, that 

they had some total beginners throwing flat-based vessels" which must have then been 

"fired under the supervision of a master potter who understood something about 

stoneware firing." (This was stated in reference to Leilan lib vessels which exhibit 

thick, poorly-trimmed bases and vessel walls.) 

Mike (potter 11) is a male fixll-time "studio" potter who has worked in clay 

since the late 1970s when he learned to work in clay in college. I met him and his 

partner/wife (see Trisha, potter 10) at an Art Fair in December 1997 where we spoke for 

about 30 minutes (10 minutes to Trisha). Mike's work is a mix of ftmctional homewares 

(serving dishes) and decorative sculpture-based ceramics. They are glossily glazed, 

often combining metallic accents with neutral tones. His forms, though wheel-based, are 

then warped to appear "more organic and less rigid-industrial." He does not produce 

cooking wares at all, "because of the liability factors." Mike has "made his living in 

clay" since 1980. For his first nine years he worked "by day" in a large industrial 

ceramics firm in Los Angeles "where he honed his skills. At night he returned to his 

studio, where he fired his passions...and his art" (quote from his business brochure). 

Mike fires his work in both gas and electric kilns, and uses only commercial clay 

and glazes, although in the past he has experimented with collecting his own materials. 

He does not add any tempering materials to the clay. Mark no longer considers himself 
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a production potter, even though he spends over 60 hours per week working in clay. 

Instead, he prefers the term "studio potter" by which he implies a more artistic and 

creative activity than production work. 

Mike's Comments Specific to Leilan Pottery Production 

I returned to speak to Mike after a somewhat odd interaction with his wife and 

business partner Trisha (potter 10, see below). Mike stated that the vessels in my sample 

box all appeared to have been made on the potter's wheel, but that many looked awfully 

rough to him. He stated, "either they were really in a hurry or they were beginners who 

didn't know better." The flat-based vessels were clearly pulled off the hump, he stated, 

as noted by their basal string marks. Mike stated that the round-based vessels were 

pulled off the hump, and then heavily trimmed on their base. He pointed out the 

throwing rills on their interior and mentioned that the potters had not taken the time "to 

smooth those out." The pedestal-based vessels he believed could have been made in two 

ways; some (eggcup) were clearly one piece, "formed in a single throw," whereas the 

Leilan Illd goblets looked more like they could have been made in segments to him. 

Mike inmiediately stated that the pointed cups were probably made by "being closed 

over," but then noticed that the lips showed no sign of trimming and suggested that 

maybe they were made in another way, but did not specify what that could have been. 

When I later asked directly if they could have been formed "right-side up" off the hump, 

he replied, "I don't think so. To make that form, I'd close it over." Because of swift 

sales at their exhibit, our considtation was cut short at this point. 
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Ned (potter 2) is a male full-time potter with 15 years experience working in 

clay. He produces entirely raku-fired non-fimctional vases and sculptures in dramatic 

colors and modernistic forms. He was trained through school and college and holds an 

MFA from California State University,Long Beach. He holds no other job, but does not 

really consider himself a production potter; instead, he specified, "sort of in-between." 

He works alone in his own studio with conmiercial clay and glazes, fires his wares in a 

gas kiln as well as his raku apparatus, and throws vessels on the potter's wheel for about 

8 to 10 hours per week. The rest of the week is spent in post-throwing treatments, some 

slab production, and firing. We did not talk about women and the potter's wheel at all. I 

consulted with Ned at the Art Fair in December 1997 for only 10 minutes. 

Ned's Comments Specific to Leilan Pottery Production 

Because of our short interview, Ned's comments regarding the Leilan materials 

are very limited. He cursorily examined the pointed-based cups and noted the "navels" 

visible on their interiors. From these traces, he stated that they were most likely closed 

over from a coil because, "you get that kind of belly-button look when the clay's 

compressed together by your hands when it's closed over. You don't get that normally 

when you work off the hump." 1 did not ask him about other production scenarios, nor 

about how he would then explain the trimming marks on the pointed-bases. He stated 

that "of course" the fiat-based vessels were cut from the hump, but did comment that one 

appeared to have been left to dry on the wheel because its base looked and felt (as he ran 

his fingers over it) "sucked up." Ned was more interested in the incising than anything 
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else, and he stated that all the motifs were probably made with a "rocker stamp." 

Because it was the end of the day and he clearly wanted to close his booth and have 

some dinner, I stopped questioning here. 

Rita (potter 18/N5) is a female respondent who has worked in clay for 15 years 

as a full-time potter. Her wares are raku vessels and stoneware pots. Her primary 

forming technique is via the electric wheel, though she also is familiar with coil, slab 

and the kick wheel. Her wares are decorated with glazes, and fired twice (because of 

raku technique) to "06-03" and to "8-and above." She uses a gas kihi, as well as pit-

firing, and raku to reduce her wares. She also uses dung as fuel. All clays and glazes 

are obtained from commercial suppliers. She learned the craft through 

school/university, and is in business with her husband. 

Rita's Responses to NCECA Survey Questions 

To question 4 (health hazards) she notes that she has had health problems caused 

by her work. These are listed as "dust, smoke, and inhalants are potential problems. 

Clay is heavy." She states that she makes 40-100 vessels per day, "depending on size" 

using 200 pounds of clay. No estimates on time needed for decoration are given because 

it "depends on the piece." 

Rita's Comments Specific to Leilan Pottery Production 

We met in Rita's workplace for 30 minutes in Spring 1995. Rita declared "all 

the pieces [I showed her] appear to have been made on the potter's wheel to me." She 

initially referred to the pointed cups as "lids" and told me that they would be formed by 
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throwing a coil of clay on the wheel and closing it over. When I asked what the marks 

were on the exterior bases of the pointed cups, she replied "trim marks" and then noted, 

with consternation, that there were only trimming marks on the points and not the vessel 

rims. I mentioned to her that, though I wasn't a potter, I thought that the pieces could 

have been pulled off the hump by pinching the base to a semi-point, and then trimming 

them later. Rita agreed that this scenario may be possible and replied, "but I wouldn't 

do it that way." 

Rita noted the string cuts on the flat-based vessels and said that they were 

definitely thrown on the wheel and were likely thrown off the hump because of being cut 

off like that. She though it very odd that the potters had left so many "working marks," 

as she put it, visible on the vessels. Rita believed that "more experienced potters" would 

have concealed their handiwork. 

She commented that all incising was probably done when the clay was leather-

hard, and that it was most likely effected with tools similar to what she used today: 

sticks, combs, and occasionally stamps or rollers. When asked, she commented that die 

vessel rim forms she saw on the samples all looked like they were made on the wheel as 

the last step in vessel formation, and that they were virtually no trouble to make. She 

did not think that any clay was added to make them, nor that they were created by 

cutting or trimming after the vessel was formed. Rita believes that the rust colored 

vessels were fired in a kiln "hot spot," but she has never seen such a color before. 

Robert (potter 19/N 6) is a male respondent with 15 to 20 years experience 
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working in clay but is not a full-time potter. He characterizes his work merely as 

"eclectic." He uses the kick and electric wheel, pinch and slab techniques, and decorates 

with slips and glazes. Robert uses a variety of firing methods: oxidation, reduction, gas, 

electric, wood, raku and pit-firing are all selected. He fires wares to "less than 06" and 

to "8-and above." He learned the crafl through school and apprenticeships but also 

considers himself "self-taught." Most supplies are obtained commercially, although he 

gets some himself or via associates (but does not specify which materials). He works by 

himself, in a cooperative workshop and in an academic studio. Robert is largely self-

employed but also works for the coop and an employer. Robert notes only "dust 

inhalation" as an occupational health hazard. 

Robert's Comments Specific to Leilan Pottery Production 

I interviewed Robert later in his home studio where he was kind enough to 

demonstrate some forming techniques as we talked. Our consultation lasted less than 1 

hour. Robert believed that the materials I showed him all were wheel-produced. When 

first questioned about them, he stated that the pointed-based cups were most definitely 

formed by closing a coil thrown on the wheel (thrown "upside down"). He stated that 

there would be a characteristic "navel" formed on the interior of the vessel from the clay 

compressing in from the outside, and there was indeed such a mark on the interior of the 

upside-down thrown pot he immediately produced. When 1 asked if there was "any 

way" that he could make the form "right-side up," he tried, but formed only very rough, 

thick-walled conical shapes and Robert deduced that it was thus impossible. I suggested 
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that with a lot of trimming that he could make the fomi look better, and he agreed. 

Robert also added that he would greatly improve if he practiced. 

Russell (potter 3) is a male full-time production potter with 10 years experience 

working in clay, but who informed me that "this is my last show. I'm going out of clay, 

and will go into metal work full-time." He learned to work in clay through school and 

college, and earned an MFA degree from ASU. He works individually in his own 

studio for 60 or more hours per week, "54 weeks per year." Though he is familiar with 

all clay techniques, he primarily works on the electric wheel with commercially obtained 

clays. His wares are decorated with commercial glazes, and some incising and applique. 

He fires in a gas kiln to stoneware temperatures. Russell specified that he also made a 

lot of sculptural pieces, but the only ones on display at the Art Fair in December 1997 

when I consulted him were wheel-thrown functional tableware and bath accessories, 

glazed in pastel colors with metallic accents. We spoke for approximately 25 minutes as 

he re-stocked his display booth in the early morning of the fair. 

Russell's Comments Specific to Leilan Pottery Production 

At first glance Russell stated that the wares I showed him were wheel produced. 

Next he was adamant that the "lids" were "coned," that is, the Leilan Illd pointed-based 

cups were thrown upside-down on the potter's wheel and closed over. He noted that the 

interior "navel" demonstrated the "coning." Later I showed him some small pedestal-

based cups (Leilan lib "eggcups"), and Russell stated that these were definitely thrown 

"off the hump" in one piece and then cut from the clay, as shown by their basal string-
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marks. Then Russell suddenly reconsidered the forming process used to create the 

pointed "lids" and stated that perhaps they could have been thrown off the hump as well, 

and that "the potters must have trimmed off extra clay and honed the points of the lids." 

Russell was the only potter in whose ware I noticed evidence of the use of two 

different wheel directions. In two adjacent bowls on his display shelves were both 

clockwise and counterclockwise central "swirls" evident. All bowls noted in his display 

were created on a counter-clockwise-spinning wheel except for the one anomaly. When 

I asked him about this, he appeared very confused and stated that they were "just marks 

formed by compression with the sponge" during throwing. When 1 then asked if he used 

only an electric wheel, he stated that he and his girlfnend both use kick wheels 

occasionally. Upon further questioning, it became clear that his fnend had made or 

finished some of the vessels in his inventory and that they planned to pool the art fair 

proceeds. Russell claimed to have no idea which vessels he'd worked on vs. which 

were his fnend's. Russell stated that the incised motifs were most likely impressed into 

the pots when they were leather-hard with wooden sticks, combs and possibly also a 

rocker stamp tool. 

Rutiger (potter 26) is a professional potter who has worked in clay for over 30 

years, but who is now employed as a potter consultant in an archaeological park on the 

border between France and Germany (The Gallo-Roman Europaisches Kulturpark 

Bliesbruck-Reinheim, in Saarland-Lorraine). Trained in an apprenticeship position as a 

(wheel) production potter, and having worked in production as a lead potter for over 20 
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years, Rutiger is more or less "retired" to his position replicating Roman pottery for sale 

at Bliesbriick. He also demonstrates pottery production for the general public (dressed 

in Gallo-Roman attire) on weekends and during Park festivals. When demonstrating, he 

works on a Roman-style kick wheel, but during the work-week he exclusively uses an 

electric wheel. Although Rutiger has experimented with material from what is believed 

to have been the clay source in Roman times, he strictly uses commercial clays for 

replications because he does not wish to expend the original source and because he does 

not want his wares to be confused with original artifacts. 1 spoke with Rutiger in 

German on two different occasions, for a total of approximately one hour. He did not 

perform any actual replications for me, and our commimication was hindered by my 

sparse knowledge of his Bavarian dialect and pronunciation. 

Rutiger's Comments Specific to Leilan Pottery Production 

At first meeting, when 1 introduced myself and my project but did not have any 

Leilan materials at hand for display, Rutiger expressed doubt that the sherds would 

really have been produced on the potter's wheel. At our second meeting, however, 

Rutiger looked at the sherd samples and agreed that they were most likely produced on 

the potter's wheel. He commented that the pointed cups could have been made as a 

closed- over hollow form that would show a "navel-like" mark in the base, but he also 

commented on the large amount of trimming on the base exterior. This, he believed, 

was evidence that the vessels had been produced in another maimer because it was "not 

logical" to close them over and then trim them. He also noted that the rims did not 
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appear to have been trimmed, and found that strange if they had been made upside down. 

In terms of the incised motifs, Rutiger believed that they were probably cut when 

the vessel was off the wheel because he saw no evidence that the vessel walls had been 

warped, as he thought they would be if incised when still wet on the potter's wheel. 

Rutiger cautioned, however, that the sherd fragments showing incised designs were 

probably not actually large enough to detect vessel wall warping; he believed that the 

marks were made by a stick, comb, and possibly some other implements (I did not 

understand the words he was using to describe the tools). 

Scott (potter 12) is a male full-time potter with more than 20 years experience 

working in clay. I spoke to him for only 10 minutes at an Art Fair in December 1997. 

He started working in clay at age 16 in his high school art class, and later attended 

college. He produces functional pieces on the potter's wheel as well as through slab 

technique; most are high-fired wares. Scott emphasized that he mainly works on the 

electric wheel, but most of the pieces on display in his booth were hand- or slab-

produced. He works together with his wife, who does most of the painting and glazing 

of the wares. They do not supplement their income with non-pottery work. Scott states 

that he used to be a production potter, but no longer considers his work thus. He works 

more than 55 hours per week, and approximately 50 weeks per year. They use only 

commercial clays and glazes, but occasionally gather leaves and other curiosities for 

decorative impressing. Scott and his wife/partner fire all their wares in a gas kiln.. 

When queried about women and the potter's wheel, Scott replied "maybe they 
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just didn't want to" and cited his wife as an example of someone who could work on the 

wheel "perfectly well" if she wanted to, but she would "rather leave it up to me." 

Scott's Comments Specific to Leilan Pottery Production 

Scott commented that the materials I showed him all appeared to have been made 

on the potter's wheel. Though he initially said that the pointed cups were thrown upside 

down as a hollow, closed form, he back-pedaled later in our consultation and decided 

that they could have been produced off the hump "right-side up." Scott stated that the 

mini-flat bases as well could have been pinched off the hump. The round bases are the 

result of trimming, though they could potentially have been formed upside down. They 

weren't according to Scott because he noted throwing rills on their interior surface, as 

well as extensive trimming on their exterior. He stated that the pedestal cups (both 

types) "look thrown in one piece." When queried concerning interpretation of the 

string-cut marks on the bases of flat vessels, Scott concurred that they were from some 

kind of string, but that they did not indicate the speed of wheel rotation at all. 

Scott stated that yes, beaded rims were easy to make without trinuning. He said 

that he would make them with his hands when the vessel was still on the wheel. Scott 

stated that the uicising was probably done without rotation, when the pot was leather-

hard, with sticks and combs. 

Ted (potter 8) is a male, full-time production potter who has worked in clay for 

over 25 years. I met him and spoke to him for 40 minutes at the Art Fair in December 

1997. Ted makes high-fired earthenware in functional shapes such as pitchers, bowls 
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and platters. His wares are usually left semi-glazed, that is, the clay body is exposed, as 

are trimming marks or throwing rills, but the interior of either bowls or pitchers are well 

glazed so that the attractive, well-balanced pieces are water-tight. He works 

individually, has no outside job, and tries to work only 8 hours per day, 5 days per week. 

Ted works primarily on the electric wheel, but also uses the slab technique from time to 

time. He tends to work longer hours on days when he concentrates on throwing vessels; 

Ted usually then works for 8 to 16 hours straight, one day per week. He fires his wares 

in a gas kiln, uses commercial clay which comes tempered with grog, and uses 

commercial glazes to decorate his work as well as some incising and applique. Ted uses 

grog-tempered clay so that his wares have better heat resistance when used in cooking. 

Ted's Comments Specific to Leilan Pottery Production 

Ted stated that the Leilan Illd pointed cups were "definitely" thrown upside 

down and closed. He cites the interior "swirls" as evidence that this was the method 

used, and stated that there is no way that those swirls form during "right-side up" 

production. He believes that the U-shaped string-cuts are evidence that the wheel head 

was still turning as the piece was cut off. Round bases were created through trimming, 

and he stated that beaded vessel rims were most likely formed with a tool on the wheel 

during the initial throwing sequence rather than during trimming. Ted notes that S-

cracks in round and flat bases indicate that the vessels were thrown off the hump, but did 

not elaborate on why. 

He stated that only some of the incising was effected with rotation, specifically 
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the lines which demarcate the design fields appear to have been made/scored on the 

wheel. The other incising, Ted believes, was made with stamps and "rockers" after the 

vessel was leather hard and removed firom the wheel. 

Ted described the marks illustrated in Fig. 7.10 as stress marks caused by short 

clay which was not plastic enough. He stated that most western potters use wheels that 

rotate clockwise, but that in Japan, the potter's wheel goes counterclockwise. He 

believes that the Leilan materials were produced on a wheel that moved 

counterclockwise. He stated that the coloration on the pottery surfaces were probably 

"engobe" caused by carbon in the clay body. 

At the end of our consultation, Ted picked up the pointed vessels again and 

reconsidered their production. He stated that "the only way to really tell is to look at 

their rims. You gotta look at the rims." He repeated this several times, before he 

mentioned that the pots would have had rough lips if cut off the wheel head after being 

formed "upside down." Thus, if formed upside down, they should exhibit trimming on 

their rims. 

Tony (potter 9) is a male full-time production potter who has worked in clay for 

over 10 years after learning the craft in high school and later studying in college. He 

was 26 years old when I consulted with him at an Art Fair in December 1997. We spoke 

together for 15 minutes at the Fair. Tony has also served as an apprentice potter, but 

today works individually for himself. He works in clay approximately 80 hours per 

week, but limits this to only 45 weeks per year because he enjoys extensive travel. Tony 
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works primarily on the electric wheel, although he states that he has "mastered" all of the 

forming techniques listed on my questionnaire. Tony's work is characterized by large 

(sometimes exceptionally large, > 1 meter diameter) terra cotta-style bowls and plates 

which are then lavishly painted in a "Mediterranean" style and glazed. Tony seeks to 

imitate Italian country ceramic traditions. Though in the past he has collected raw 

materials for use in potting, today Tony uses only commercial clay bodies and glazes. 

He fires all his work in a gas kiln. We spoke for a short time only. 

Tony's Comments Specific to Leilan Pottery Production 

Tony noted that the ceramics I showed him were wheel-made, and further 

commented on the pointed vessels that they, "could be either. They'd be much faster to 

produce off the hump....you have to look at the rims." He stated that the Mini-flat bases 

"could be pinched off or cut" and remarked that the differentiation in basal string cut 

marks is caused by removing vessels from the hump vs. trimming. Tony stated that he 

thought the round bases all looked trimmed, and that the pedestal bases look like they 

were pulled off the hump in a single piece. "That's how I would make them." 

No extra clay is required for production of the beaded vessel rims, and he 

believes that they were made on the potter's wheel as a part of vessel formation. In 

regard to whether the incising was done with rotation or not, he replied "hard to say -

I'm not much familiar with incising." Tony does think that a "comb-like thing and some 

kind of stick" were the implements used to incise the Leilan Illd sherds, and that this 

was done when the vessels were leather-hard. He stated that the vessels were probably 
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incised after they were thrown on the wheel, "but if it's hot, not too long" afterwards. 

To support the vessels being incised when leather-hard, he states that the "rims are not 

warped - if fresh on the wheel they probably would have deformed the pots." 

Tony stated that throwing marks can be distinguished from trimming by the 

"grog marks" and that one only needed to look inside the pot, where trimming would not 

occur, to determine the direction of wheel rotation. He stated that the marks illustrated 

in Fig. 7.10 were caused by clay which was "too lean - it was not fat enough so didn't 

stretch." 

Tony believes that vessels with thick bases indicated a lower potter skill level 

than those with thinner bases, but concurred that it could also have been due to the 

required speed of production. Thin vessel walls only indicate high skill levels if they 

aren't much trimmed or if they are elegantly shaped. Tony believed that the clay 

colorations shown to him are caused by vessel stacking in the kiln; he commented that 

he occasionally sees similar lines in his own work when he stacks bowls. He has never 

before seen either rust or green colored clay bodies, but believes that they are "perhaps" 

temperature-related phenomena. 

Trisha (potter 10) is a female potter with over 10 years experience working in 

clay. She was trained in clay in college, and personally prefers to make hand-built 

objects. She currently paints and glazes ware in the business that she shares with her 

husband (Mike, potter 11). Trisha was interviewed for only a few minutes at the Art 

Fair in December 1997 (see below). I later returned to speak to Mike, her husband. 
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because she assured me that he was the thrower in the family business, and that he 

would be happy to see the archaeological samples. 

Trisha's Comments Specific to Leilan Pottery Production 

Trisha noted that the Leilan materials I had for examination all appeared to have 

been wheel products. She said that the pointed-based vessels all "HAD to be made 

upside down on the potter's wheel" and implied that there was simply no other way to 

produce the form. Note, however, that she did not examine the pieces in her hand, but 

only at a distance. She did not specifically note the trimming marks, and thus made a 

pronouncement based on her personal experience in making a hollow, conical form. 

Because Trisha was so obdurate in this opinion, and because she suggested that I speak 

instead to her husband/partner later in the day, I quickly discontinued questioning and 

excused myself 

Will (potter 5) is a male full-time potter who has worked in clay for 31 years 

and who consulted with me for 40 minutes at the Art Fair in December 1997. When 

asked if he was a production potter, he replied, "not really." Will works for 40-50 hours 

per week and spends 1/3 of his time throwing. He is in business with his wife, and 

commented that before they had kids that they both worked much longer hours. Their 

work is primarily wheel-based stoneware which is glazed with special secret 

formulations after it has been incised and decorated with applique. They also produce 

some slab-formed sculptural pieces, and some earthenware. At the Fair three forms of 

their art were exhibited: (1) large, wheel-thrown ums which were intricately carved and 
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crackle-glazed such that they appeared to have been made from stone, and (2) wheel-

thrown earthenware ollas which were then intensively burnished and fire-clouded, and 

(3) glazed slab-formed wall hangings which combined mirrors and appliqued thrown 

mini-vases. The burnished vessels are produced by placing them back on the wheel and 

holding a polishing stone to them while they rotated. 

Will's wife was not in attendance, but she does most of the carving and surface 

decoration (other than burnishing, which was a new "look" he was experimenting with). 

They no longer gather clay or other raw materials (except for firewood for the smoke-

clouding), but use commercial clays and commercial glaze components which they then 

mix themselves. Will and his wife primarily fire their wares in a gas kiln, but they 

occasionally also use electric kilns and bonfires to create special effects in their work. 

WilVs Comments Specific to Leilan Pottery Production 

When examining the pointed-based vessels. Will said that he thought that they 

were thrown off the hump, and that the Leilan potters could have developed a sort of 

flat, angled stick to assist in pinching off the base and forming the pointed pot bottom. 

When I asked if he had ever pulled pointed-based vessels off the hump, he replied, 

"yeah, I do it all the time - see those mirrors over there? All the small appliqued vessels 

were pulled off the hump. It would be way too slow to do it any other way!" The small 

appliqued vessels to which he referred were tiny jar forms with pointed bases. Their 

bases indeed resembled the Leilan forms, only much smaller and (proportionally) 

thicker-walled. Because the small jars have restricted openings, I could not easily 
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examine their interior surface configurations (whether or not they exhibit a "navel"). 

Will stated that he uses a flattened stick himself to assist in forming the pjointed bases. 

Will concurred that the flat bases were cut from the hump, and that the round-

based small pots were probably also cut from the hiraip and then extensively trimmed. 

We did not discuss the pedestal bases nor rim formation. 

Will does not believe that the incising was executed with rotation because there 

is "no dragged out look" to the designs, rather they appear "pushed in or pressed in." He 

stated that the horizontal design field boundaries may have been scored while the pot 

was still on the wheel, but that otherwise the incising was done when the pot was "not all 

dry - leather hard." When examining the interior swirls of Leilan vessels. Will stated 

that the potter's wheels were apparently moving "just like mine - away." When I asked 

for clarification of "away" we worked out that he meant counterclockwise as one would 

see it if looking down from above and a clock was mounted on the wheel. (There was 

frequently a problem with potters describing the direction of their wheel's motion; most 

indicated the motion direction with their hands rather than stating it in words. Virtually 

all potters knew that Japanese wheels "go the other way," and told me this.) 

Will described the mark illustrated in Fig. 7.10 as an indication that the vessel 

was stretching too much because the "clay was not fat enough, it was too short, and did 

not hold enough water." He commented that this probably was difficult clay to work 

with. Will did not consider thick bases necessarily an indication of either speedy or 

inexperienced production skills. Rather, he commented that thick vessel bases were 
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stronger, and that thick bases are better for containing liquids. He inferred that the 

Leilan potters desired such thicker bases rather than considering them mistakes. 

G.l.b.iii Information Gleaned from Potter-Consultants 

Table G.6 lists information on specific questions asked in the interviews 

regarding production techniques of the Leilan pots. Virtually all potters who were 

shown vessel fiagments from Leilan periods Illd and lib agreed that the fine wares did 

appear to have been made on the potter's wheel. Only a single potter (James, potter 27) 

expressed an opinion that the pointed-bottomed vessels from Leilan llld were possibly 

made by coil technique and then scraped smooth with rotation, as evidenced by the 

trimming marks on their surface. 

The potter-consultants interviewed were trained in diverse ways, and their 

training appears to have patterned at least some of their responses to my questions. 

Those receiving MFAs and "schooling" had different responses than those who had 

learned via apprenticeships or alternate means. Some individuals, such as Don 

Swanson, noted that though he had competed all the course work for an MFA, he 

actually had learned the craft in the first couple of shops in which he worked, and then 

had been self-taught. These variations in responses should be noted when weighing the 

validity of various potters' opinions concerning the production techniques used in the 

Leilan pottery. 

Though potter consultants did not all agree, I believe that the most credible 

informants were those potters who had extensive experience on the potter's wheel as 
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Table G.6: Summary Data on Vessel Formation Procedures 

Procedure # Consultant Opinions 

Consultants Thought All Were Wheel Made 27 

Consultants Thought Not All Wheel Made 1 

Consultants Did Not See Samples 22 

Pointed Cup Made by Coil 1 

Pointed Cup Made "Upside Down" 12 

Pointed Cup Made "Right-side Up" off Hump 12 

Changed Mind: Pointed Made "Right-side Up" off Hump J 

No Comment, Did Not See Samples 22 
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production potters. These potters all agreed that the pointed-bottomed vessels were 

probably thrown "right-side up" on the potter's wheel, and likely thrown "off the hump." 

Though they acknowledged that they could make the vessels "upside down", that is 

closed from either the hump or a ring of clay on the wheel head or bat, production 

potters uniformly considered this an absurd way to create the form. 

Responses to question 3 on the NCECA survey form, which were not included in 

detail here, appear to vary with sex of respondent/consiUtant. This was my query 

regarding the relationship of women cross-culturally to the potter's wheel, specifically, 

why did the potters think that women did not use the wheel? As seen in Table G.7, men 

much more frequently cited strength (women's lack thereof) as a reason why women 

were not generally associated with the potter's wheel, whereas women were much more 

likely to cite childcare duties as a reason (and men never listed this cause). When 

women noted strength as a factor, they always specified "upper body" or "torso" 

strength, whereas the men referred to strength in general terms. Men also suggested that 

"preference" or women's personal sense of aesthetics was a factor in determining the 

choice. Table G.8 lists slightly more detailed descriptions of the responses by informant 

codes so that fiirther investigation can be conducted easily. 
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Table G.7: Summary of Explanations Given for Male Potter's Wheel Cross-
cultural Correlations 

Explanation Given by Women Given by Men Unknown Sex 

No Comment 2 4 J 

Not Asked 2 7 0 

Strength 2 (primary), 1 
(secondary) 

0 

Children/Childcare 
VlflMIl 

0 0 

Preference/ Aesthetics 1 (secondary) 
secoodary 

0 

"Men took it over" 3 1 (secondary) 1 

Denial that such 
occurs 

2 0 0 

Tradition/Culture 2 1 0 

Posture 0 2 (secondary) 0 

Technological 
Choices 

0 1 (secondary) 1 (secondary) 

Other Explanation 0 2 0 
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Table G.8: Summary Data on NCECA Question 3 and Pointed Base Forming Method 

Ptd Base 
Method 

Pseudonym Sex Women and 
Wheel Explanation 

Training 

~ Alex ? NC school 
— Art M "don't build good 

weels"(sic) 
college 

— Brett M strength self /college 
right-side up Charles M strength college 
upside down Cindy F aesthetics, children MFA 
right-side up Claire F children app 

— Colin M strength school 
— Danielle F tradition self taught 

right-side up David M preference, strength, posture apprentice 
— Dell 7 technology choice, "take over" school 

upside down Demi F children sch/MFA 
right-side up Don Swanson M "take over", strength, posture college 
upside down Edith F children, strength college 

~ Eliza F NC MFA 
— Erika F denial MFA 
~ Felicity F NC school 

upside down Greg M — school 
~ Hannah F "take over" school 

right-side up Jack M preference, technology choices sch and Appre 
coil James M strength MFA 
- Jana F strength school 
~ Jared M NC school 

right-side up Jean Luc M ~ app 
upside down Jerry M NC school/ coll+ 

— Joleen F strength self taught 
right-side up Julian M ~ coll + 
right-side up Kendall M strength apprentice 

~ Kirk M strength HS 
upside down Linda F ~ coll 

~ Liz F denial school 
— Louis M tradition/culture self/ MFA 

upside down Mark M strength, aesthetics MFA 
right-side up Meuy F children + coll/MFA 

— Matt M "HORMONES" school 
upside down Mike M preference, skills, strength college 
upside down Ned M — MFA 

— Pat 7 NC college 
upside down Rita F "take over" sch/uni 
upside down/ 
right-side up 

Robert M NC sch/app/self 
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Table G.8: Summary Data on NCECA Question 3 and Pointed Base Forming Method 

Ptd Base 
Method 

Pseudonym Sex Women and 
Wheel Explanation 

Training 

~ Robin 7 NC school 
upside 

down/right-
side up 

Russell M 
preference, strength 

MFA 

right-side up 
Rutiger M 

— app 

— Sally F children school 
upside 

down/right-
side up 

Scott M 
preference 

college 

— Sirena F "OLD BOY NETWORK" 
("take over") 

school 

— Tatiana F "culture" nd 

upside down 
Ted M 

NC 
jun college 

right-side up 
Tony M 

•• high sch/college 

upside down 
Trisha F College 

right-side up Will M college 
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APPENDIX G.2: XERORADIOGRAPHY 
Proof That The Vessels Were Wheel-thrown 

G.2.a Wheel Finished or WTieel Produced? 

Because Courty and Roux (1995) question the technology by which the mid-

third millennium ceramics from Leilan were produced, it became necessary to 

demonstrate that they were wheelmade. Courty and Roux (1995) posit that the Leilan 

period Illd-IIb ceramics which they analyzed from sherds were first coiled into a rough-

out form and then finished/smoothed with rotation.'®^ Proof offered to support this 

proposition was offered via (1) interviews with a modem French artisan potter who 

produces vessels in this way because he believes that they are more aesthetically 

pleasing (Courty, personal communication 1993); (2) comparison of the vessel profile 

fractures with other vessels made via coiling; and (3) high (SEM) and low power 

examination of thin sections of the vessels such that the alignment of pores could be 

examined (cf. Rye 1981:80). If pores showed specific alignment to one another, then the 

vessel would be interpreted as wheel-thrown because the pores are believed to align in 

the direction of the axis of rotation (as indeed is shown via xeroradiography, see below). 

If pores showed a random alignment then no rotation was deduced and it was assumed 

that the vessel was not made on the potter's wheel. If pores showed alignment differing 

along a plane through the vessel, then the presence of a coil was adduced, and this is 

considered proof that the pot was made with coils. 

No exact figure was stated in their work; they examined "a few" sherds from Leilan 
(Courty and Roux 1985). 
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Though the Roux and Courty (1995) work is logically conceived in most of its 

propositions, and though it is especially strong regarding the importance of the vessel 

"rough out" phase, and in pointing out that there are more steps possible than simple 

"wheel" or "coil" or "slab" manufacture, similar conclusions could not be supported 

when the Leilan Op. 5 assemblage was analyzed for this study. 

Though a number of potters interviewed initially suggested that distinguishing 

wheel production was not necessarily straightforward, virtually all potters interviewed 

(N = 53) believed without doubt that Leilan lib and Ila vessels were wheel manufactured 

once they examined actual samples macroscopically. A single potter (# 27, James) held 

the belief that the period Illd pointed based cups could have been made from coils and 

smoothed, but he did not offer any concrete observations that supported this assertion 

and 1 believe he held this opinion because I had told him previously of Courty and 

Roux's (1995) work. Thus, because so many of "my" consultants believed that the 

vessels were obviously wheel-thrown, 1 disregard the first "proof offered by Courty and 

Roux. 

None of the vessels examined by myself displayed obvious coil lines on their 

interiors, as is illustrated by Courty and Roux (1995:43-44) in vessels from Kalibangan 

(India) and Shar-i-Sokhta (Iran). Secondly, in my opinion none of the vessels examined 

displayed a fracture pattern that was inconsistent with wheel production (see discussion 

in Rye 1981:67,75). 

Finally, I argue that petrographic analyses, and especially SEM analyses, sample 
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much too small a location on the sherd for the formation technique of the entire vessel to 

be deduced. Killick (1996) cautions archaeological researchers to examine artifacts at 

the lowest-power magnification possible, and to never forego obvious artifact attributes 

seen in "macroanalyses" in favor of ones divulged through microscopy. 1 find 

examination of even thin sections too small and haphazard a sample with which to 

discern vessel formation techniques; hopes that the examination of an even smaller 

portion of the vessel with SEM would determine vessel formation seems unrealistic. 

Perhaps a process through which many SEM micrographs were assessed per thin 

section, and in which many thin sections were assessed per pot, would offer suitably 

convincing data to support conclusions of vessel formation processes. However, the 

recent study by Courty and Roux (1995) does not offer such redvmdant confirmation. 

The possibility that many Ancient Near Eastern vessels may have been made by 

other techniques and later smoothed with rotation has been suggested by other 

researchers, notably Henrickson (1991). I find these data to be particularly important 

with regard to the Leilan coarse ware cooking and storage pots, many of which appear 

"wiped" on the vessel surface but whose interiors display a much rougher texture; 

however, I am not considering coarseware production in the current work, and I found 

little evidence of fineware vessels not obviously made on the potter's wheel.'®® 

In the face of Courty and Roux's (1995) assertions, I sought further scientific 

proof that the vessels analyzed in this study were manufactured on the potter's wheel 

A few exceptions are the small portion of pinch pots encountered in the assemblage. 
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despite tlie consensus of the many contemporary potters interviewed in the course of my 

work. This proof was sought via xeroradiography of whole vessel profiles which yields 

a better illustration of the macro-formation processes than microscopic study of the 

vessel pores. 

G.2.b Xeroradiography Data 

Forty-three Leilan sherds and vessel profiles were xeroradiographed at 

Smithsonian's Conservation Analytic Laboratory in 1994 in consultation with Pamela 

Vandiver; these are listed below together with provenience information: 

Xeroradiography Samples from Tell Leilan, 1994, 
Smithsonian, Conservation Analytical Lab 

Sample 

Number 
Description 

CAL-1 181 (#1150) 

o u r- CAL-2 unflred sherd — shows wheel rilling, body toward pointed base 

00 CAL-3 unfired sherd — toward base? 

u L. 
es 

CAL-4 pointed based, whole profile # 17 (illustrated) 

3 O" Vi CAL-5 pointed based, whole profile #9 (?) — waster, warped, green gray and rust-colored 

CAL-6 pointed based, whole profile # 16 — brown, mixed clay 

CAL-7 pointed based, whole profile # 12 — greenish buff 

CAL-8 pointed based, near profile, green, lime pops 

CAL-9 pointed based, near profile, green, lime pops — inner swirl suggests closed upside down on 
wheel 

CAL-10 pointed based, near profile, green, lime pops. Wasted, compression crack in inner base 
(shrinking?) 

CAL-11 pointed based, green and rust, gray — compression crack in base 

CAL-I2 pointed based, green and rust, gray 

CAL-13 pedestal based, green and rust, gray 
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Xeroradiography Samples from Tell Leilan, 1994, 

Smithsonian, Conservation Analytical Lab 

Sample 

Number 

Description 

CAL-I4 pointed based (eraser headed), brownish buff 

CAL-15 pointed based (eraser headed), brown (mixed clays) 

CAL-16 pointed based (eraser headed), greenish bufT 

CAL-17 rounded/pointed based greenish buff 

CAL-18 body sherd only green and rust, gray 

CAL-19 LMSsherd#3S. rounded base, greenish buff, inner compression crack 

CAL-20 LMSsherd#34, sila 1837; flat base, greenish paste 

CAL-21 LMSsherd#52, sita 1858; flat string cut. green clinky-waster-stoneware 

CAL-22 LMSsherd#68. sila 1846; flat, trimming, greenish buff 

CAL-23 LMSsherd#73. sila 1845; orangy-brick and buff; U-shaped string cut 

CAL-24 105; green pedestaled egg cup. waster 

CAL-25 109; greenish buff "tea cup", rounded base 

CAL-26 116; greenish buff egg cuup, warped, ped base 

o 
CAL-27 116; buff bowl profile (illustration 202) 

r-
Ov 
00 

CAL-28 123; red and buff tea cup, rounded base 

CAL-29 129; greenish buff. U-string cut tea cup flat base 

OS 
s 
O" 

Cfl 
CAL-30 147; greenish buff coarseware rim sherd 

OS 
s 
O" 

Cfl 

CAL-31 153; full profile orange-buff-brown-gray straight-sided cup/jj/a; flat base, string cut 

CAL-32 224; greenish-yellow-buff tea cup with flat base, U-shaped string cut 

CAL-33 224; gray-brown polished/burnished coarse tempered rim sherd 

CAL-34 illustration 320, burial I — greenish buff fineware bowl, gorgeous, small flat base 

CAL-35 106 greenish buff, solid pedestal base, U-shaped string cut marks 

0\ 
00 
J 

CAL-36 106 greenish trimmed, rounded based "large tea cup" 

u 
08 
3 

CAL-37 127. LMS sherd#32; black burnished, orange-brown paste with loads of temper, highly 
polished 

CAL-38 134 Orange paste, solid pedestal base, U-shaped string cut 
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Xeroradiography Samples from Tell Leilan, 1994, 
Smithsonian, Conservation Analytical Lab 

Sample 

Number 

Description 

CAL-39 24 full profile, sila type greenish and gray stony-ware 

9s 00 u 
CAL-40 54 black and orange, grit tempered coarseware, rim sherd 

t>i 08 3 a-C/3 
CAL-41 65 orange and gray polished rim sherd 

CAL-42 L87 76G20 7 # 1225, green gray stony ware, stla type, string cut base, full profile 

u w 
CAL-43 L80 Op 2 #492, green gray stony ware, sila small, concentric rings on base, full profile 

5 

G.2.b.u Discussion of Radiographs 

The control coarse ware sherds (e.g., CAL-40) were the only samples that did not 

display diagonally-oriented pores that are assumed to be associated with wheel 

production. Vandiver noted boundaries of clay masses joined in sequential slab 

production to form the coarse wares. Pores in Fine ware vessel bases show definitive 

spirals which are also diagnostic of wheel production (cf. Rye 1981). 



Figure G.4: Xeroradiographs of Leilan Third Millennium Vessels, note diagonal pores indicating wheel ^ 

production. o 
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Figure G.4: Xeroradiographs of Leilan Third Millennium Vessels, note diagonal 
pores indicating wheel production. 
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APPENDIX H: PHYTOLITH ANALYSIS OF A KILN ASH SAMPLE, 
TELL LEILAN, NORTHEAST SYRIA 

By 
Linda Scott Cummings 

Paleo Research Laboratories 
Denver, Colorado 

Paleo Research Labs Technical Report 97-89 
Prepared for; Louise M. Senior, University of Arizona, Tucson, Arizona (July 1998) 

INTRODUCTION 

A single sample of ash from a kihi at Tell Leilan was examined for phytoliths. 

The kiln dates to approximately 2500 B.C. and was filled with over-sintered pottery 

(stacked wasters). The interior walls of the kiln had begun to melt and most of the pots 

were warped and crumbly. Phytolith analysis was undertaken to identify the fiiel used in 

this mid-third millennium kiln. 

METHODS 

Extraction of phytoliths from these sediments was based on heavy liquid flotation. 

Approximately 10 ml of sediment was added to 50 ml of glacial acetic to remove calcium 

carbonates without destroying calcium oxalates. The sample was rinsed to neutral with 

distilled water, then the sample was sieved through 150 micron mesh. Sodium 

hexametaphosphate was added to remove any clays. The sample was mixed, then 

allowed to settle for two hours before pouring off the supernatant, which contained clay. 

This settling time allowed the phytoliths to settle to the base of the beaker. The sample 

was mixed with water, allowed to settle for two hours, and the supernatant discarded 

several times, until the supernatant was clear. Virtually no clay was present, so 
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processing moved to removal of organics. Liquid bleach was added to the sample and 

allowed to sit overnight to destroy the organic fraction in the sample. Rinses were 

continued to remove the bleach. The silt and sand size fraction was dried. The dried silts 

and sands were then mixed with zinc bromide (density 2.3) and centrifiiged to separate 

the phytoliths, which will float, from the other silica, which will not. Phytoliths, in the 

broader sense, may include opal phytoliths and calcium oxylate crystals. Calcium oxylate 

crystals are formed by many trees and are separated, rather than destroyed, using this 

extraction technique, since it employs no acids. The sample was then rinsed with distilled 

water, then alcohols to remove the water. After several alcohol rinses, the sample was 

mounted in Cinnamaldehyde for counting with a light microscope at a magnification of 

500x. 

DISCUSSION 

A single sample comprised of ash from a kiln at Tell Leilan was examined to 

identify fuel used in the kiln. This mid-third milleimium kiln represents use by potters, 

since it contained over-sintered pottery. Interior temperatures probably reached 1000 

degrees Celsius, since most of the pots were warped and crumbly (Louise M. Senior, 

personal communication, 21 November 1997). No macrobotanical remains were 

recovered during flotation of a portion of the ash, so phytolith analysis was used to 

identify possible fuel. Animal dimg was identified as a possible fuel, as well as woods 

available in this area. Common members of the thorny scrub vegetation of this region 

today include bay laurel and hawthorn, as well as cultivated stands of fig, grapes, 

pomegranate, mulberry, and an occasional olive tree and date palm. Wheat is grown 
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during the spring and summer months (Louise M. Senior, personal communication, 21 

November, 1997). 

The Syrian Desert is marked by a continental climate with extreme winter 

temperatures lower than those along the Mediterranean. Low annual rainfall is reflected 

in relatively sparse vegetation (Zohary 1973:168). Previous analysis of firewood from 

Tall Bderi documents use of a wide variety of plants ranging from grasses to shrubs and 

trees, which included Acer, Chenopodiaceae, Elaeagnus, Ficus, Fraxinus, Lycium, 

Moms, Olea, Phoenix, Phragmitis, Pistacia, Platanus, Poaceae, Populus, Prosopis, 

Quercus, Rhamnus, Rosaceae, Tamarix, Ulmus, and Zygophyllum (Engel-Berlin 1996). 

Contents of the ash were expected to yield conclusive evidence of the use of one or more 

of the expected fuels, which included animal dimg, shrubs, and trees. 

Phytoliths were extremely abundant in the ash sample. All phytoliths observed 

represent grasses, and both long and short cells are represented (Figure H. 1). Short cells 

are typical of primarily cool season grasses, which include cultigens such as wheat, 

barley, and rye. A few chloridoid forms were recovered that might represent short grasses 

or chloridoid forms produced in festucoid (cool season) grasses. Papilla and trichome 

forms represent hair cells and papillae. The most common forms were elongate or long 

cell phytoliths. When these cells remain articulated they are referred to as sheet elements. 

Sheet elements are produced in tissue from all parts of grasses (Ball 1992:39). 

Examination of unprocessed ash yielded numerous grass phytoliths, particularly 

phytoliths common in epidermal tissues that occur in sheets. Examination of the 

processed ash yielded an abundance of phytoliths that were dominated by epidermal 
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Figure H.l: Phytoliths Recovered from Operation 5 Kiln Ash 
(Compiled by Linda S. Cummings). 
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tissues. Cells with wavy margins, smooth margins, and spiny margins were relatively 

abundant. Cells with dendritic spiny margins were relatively rare, but present. These 

cells indicate the presence of domesticated cereal debris in the ash. A few of the sheets of 

epidermal tissue with smooth cell edges exhibited straight, apparently cut, ends (Figure 

H.2). This type of cutting has been observed in cereals that have been threshed using a 

threshing sledge (Patricia Anderson, personal conmiunication, April 1998). Threshing 

sledges were made by imbedding flaked lithic blades into the base of a wooden sledge 

that was dragged across cereals that were laid out on the ground. Use of this type of a 

threshing sledge produces cuts in silicified epidermal cells, identified as epidermal 

phytoliths in this study. Cut edges are not expected as part of the natural breakup of 

grasses, but rather are interpreted to indicate use of something to cut the chaff. Recovery 

of cut edges in this study indicates that the animal dung was probably that of a 

domesticated animal that was fed threshing debris. 

SUMMARY AND CONCLUSIONS 

All of the phytoliths recovered are forms that are noted primarily in grasses, 

indicating that dimg was the primary and possibly only fuel represented by this ash. 

Recovery of sheet elements in this record, particularly sheet elements with cut edges, 

indicates the presence of cultivated cereals, such as wheat, and further points to the 

probable use of threshing sledges. Apparently dimg collected for use in this mid-third 

millermium kiln was collected from domestic animals that were fed the remains of cereal 

grasses cut with threshing sledges. 



Figure H.2: Photomicrograph of Leilan Phytolith, showing 
a cut sheet cell element, 400 x (Photograph by Linda Scott 
Cummings). Note extremely straight edge at top of central 
cell: this is not a naturally-occurring shape for this cell, and 
indicates that it was cut, probably by a threshing sledge. 
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APPENDIX J: DILATOMETRY 

Dilatometry was investigated to procure estimates of the peak initial firing 

temperatures of the Leilan sherds. It was briefly summarized in Chapter 8. Presented 

here are details of how the equipment was first tested, examples of the data derived from 

low temperature dilatometry, and the data charts from the two high temperature readings 

performed by the Orton Foundation. 

J.l The Equipment 

A 1000°C manual dilatometer (Model Dilamatic IE, Theta Industries) was used 

in the low-temperature thermal expansion tests. The 1000°C split type furnace has a 

nichrome heating element and a platinel thermocouple; it came equipped with a digital 

temperature and ramping controller and digital temperature indicator. This instrument, 

the most inexpensive of Theta's product line, had some limitations which made it 

inconvenient for automated data analysis. As delivered, the expansion was registered by a 

LCD-readout micrometer which had no direct digital connection for computerized data 

logging, and there was no direct output for reading temperature. (It would have required 

sitting by the dilatometer and writing down temperature-displacement pairs throughout 

the entire run!) Therefore the system was modified to allow for computerized data 

acquisition by replacing their (analog) micrometer with a separately-purchased 

displacement transducer (Lucas-Schaevitz) and a second thermocouple"^' which could be 

An additional (platinum-platinum/10%rhodiimi) thermocouple was added to 
automate data acquisition. 
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read without interfering with the temperature controller. These were read through the 

RS232 port using temperature and voltage translators available from Omega Inc. With 

these modifications the computer was able to capture temperature-displacement pairs at 

regular intervals and store these values to disk. Measurements gathered here were taken 

at 5-second intervals so even rapidly changing efifects might be noticed. 

The fused silica (amorphous silicon di-oxide) specimen holder, comprised of a 

single tube and push-rod, could accommodate a maximum sample size of 15 nun X 50 

nmi. This sample holder thus limited the maximum operating temperature of the system 

to about 1000°C, otherwise softening would occur. Because of this physical limit, and to 

extend furnace lifetime, it was decided to run dilatometry only to 950 °C under normal 

conditions. 

The temperature controller provided with the instrument was used as-is and 

provided one limitation of note. It could ramp the temperature up to the desired peak at a 

controlled heating rate, but this ramping process was determined by setting the time used 

to reach the target temperature. Thus, the heating rate was not directly specified, but 

instead the time to reach temperature. The main limitation, however, was that the 

controller could only input ramping times up to a maximum of 100 minutes. For all 

experiments reported here the heating time has been selected to be this maximum value, 

providing the slowest and most controlled heating possible for this equipment. 

For the above heating conditions (going to 950°C peak temperature starting from 

room temperature within the maximum 100 minute period), the typical heating rate was 
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then in the range of 9 °C/min, which is rapid enough that some local temperature 

discrepancies might exist within typical ceramic samples. Because of this, the sample 

temperatures may lag somewhat behind the recorded furnace temperatures. Still, the 

gradual and linear heating rate is expected to be uniform enough that all comparisons 

between samples would still be valid. All samples were heated to 950° C at the same 

ramp rate; thus, these equipment limitations were controlled. Data files were later 

converted to time-temperature, dilation-temperature, and time-dilation curves using Excel 

spreadsheet software. 

J.2 Equipment Testing 

After the equipment was assembled (Fig. J.l), a series of tests were run to assess 

the performance of the apparatus. A "calibration" heating run was performed without any 

sample to determine the magnimde of errors that might be contributed by the apparatus 

alone during its normal heating and cooling cycle (Fig. J.2). Ideally, the instrument 

should show no net expansion or contraction since both the tube and push-rod are 

constructed of the same material. In reality, the calibration nm showed reasonably flat 

behavior, with the measured position remaining approximately constant (within 1/1000") 

during the entire heating. The cooling curve showed slight net contraction, which seemed 

anomalous until our next measurement corrected for slight ambient temperature changes 

(Fig. J.2). 

Next, the temperature effect, or "baseline", was measured by logging data over a 

24 hour period without actively heating the ftimace. During the hottest part of the day 
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Figure J.l: Dilatometry setup, showing fiimace with sample holder and push rod 
connected to laptop computer used for digital data collection. Reflective foil was 
placed behind the equipment to deflect sun from window. 
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there was, in fact, significant apparent expansion even with no sample in place. This 

overall temperature effect was approximately ±2/1000" over the duration of this baseline 

run. However, since ambient temperature changes occur slowly in comparison to sample 

heating times, no further data corrections were made for this effect (Fig. J.3). 

Two other tj^es of calibration and validation tests were performed. One consisted 

of measuring a sample which had been made from commercial clay and previously fired 

to a known temperature. The other general testing technique was to run duplicates of 

samples whenever possible. These duplicate runs were also important since the 

equipment was sometimes sensitive to vibrations within the surroundings, which couldn't 

be completely prevented. As a ftirther self-calibration effect, each sample was heated and 

cooled twice without removing the sample. The second run then corresponded to a heat 

treatment of the sample after it had certainly already been heated to the peak temperature. 

Thus, differences between the first and second heating might be more readily identifiable. 

The sand-tempered replication tile used was oxidized originally to 600 °C for one 

hour. In the dilatometer, it was heated to 800 °C and held for three hours; two heating 

curves were recorded for this sample (Fig. J.4). A discemable feature in this sample's 

dilation behavior is the quartz transition temperature just below 600°C. The sample was 

amply tempered with quartz sand, which has increased the effect of this transition in this 

sample over what is expected in the largely untempered Leilan Fine wares. Note the 

difficulty in determining the original sintering point in these data. Though we know the 

sample "should" stop dilating at 600°C, it doesn't actually show new shrinkage until well 
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over 700°C (Fig. J.4). 

After several runs of archaeological samples were made, it became evident that 

movements outside the dilatometer were also sometimes affecting the experimental 

results. For instance, vibrations from other nearby equipment, or from walking near the 

apparatus, appeared to be affecting the readings (note spikes on Fig. J.3, and "noise" in 

Fig. J.5). Every effort was exerted to perform the nms without such interferences, but 

they were impossible to isolate altogether. Because the heating and cooling runs were 

largely executed automatically, it was also difficult to identify exactly which events 

caused "glitches" in the dilation curves. Therefore, data were carefully examined and 

transition temperatures and slope changes were only assigned in the most clear-cut cases. 

J3 Data from High-Temperature Dilatometry 

As mentioned in Chapter 8, two samples of stoneware-like ceramics were sent to 

the Orton Foundation for high temperature thermal expansion analysis. Results of this 

work as shown in Figures J.9.a and J.9.b. These data indicate that the two sherds were 

originally fired to 1195°C and 1197°C. 

The curves produced for these samples are much clearer and smoother than those 

produced for the lower-temperature, softer materials tested by me. This is probably a 

combination of the effect of higher-quality professional equipment and the more stable, 

harder ceramic which shows a much clearer response to thermal testing than do the softer, 

lower fired materials. 

Both "stoneware" samples were likely fired close to the melting limit of the clay 
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used (this is the ware from which the SKWs are made). Though the curve looks 

precipitous (as if the sample were melting completely), Orton's equipment was set to 

record expansion only imtil a 1% shrinkage was shown. This is what the curve 

represents. Orton employees note that a curve in which a sample melted would actually 

look much different than these (personal communication, Joseph Homeny, 1998). 
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APPENDIX K: SOME ASSYRIOLOGICAL DATA PERTAINING TO POTTERY 
PRODUCTION AND USE 

K.1 Introduction: Problems Inherent in the Use of Ancient Textual References to 
Ceramic Production 

Clay tablets that mention ceramic production are very rare in the published 

literature. Because of this, it is unlikely that a specific archive will ever be matched to a 

specific set of archaeological features and assemblages. This renders "tests" of 

archaeological inferences against assyrological materials difficult if not impossible. 

There are three general categories of problems related to "mining" texts for information 

related to archaeological ceramics. 

First, the problems are not all due to the inherent lack of texts concerning 

ceramics, but rather with the structure of available resources and reference documents in 

which ancient documents are translated. Many relevant sources are not yet published. 

Those of us concerned with pottery production in Mesopotamia just have bad luck! The 

situation will improve within a decade or two when subsequent volumes of resource 

materials are published: the Reallexicon der Assyriologie (henceforth, RLA)'™ is 

currently only issued up through most of "m" — materials that would best pertain to this 

smdy will presumably be published under "Topfer" (potter), "Topferscheibe" (potter's 

wheel), or "Ofen" (kiln).'" The Assyrian Dictionary of the Oriental Institute of the 

The RLA is a sort of assyriological encyclopedia produced in Germany, and thus primarily 
written in German. It is issued in aiphabetically-ordered volumes, usually by topics described by 
German words. 

Note that "Keramiken" (ceramics) is already listed in the RLA, but that this heading states 
that the reader should consult individual names for specific pottery types, or consult the headings 
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University of Chicago (henceforth, CAD) is also not completely published; volumes P, R, 

T, and U are not yet published.'" Once these standard references are completed, research 

on pottery and pottery production will be much easier. 

Second, available sources are from a variety of time periods and different city-

states and regions. Textual documentation is not evenly distributed for all places and 

times — archives, and thus our historical knowledge, are found only in spatial and 

temporal "islands" ~ huge temporal and spatial assyriological gaps separate small, well-

known periods. Often specific periods are known primarily from a single site or region, 

and the preponderancy of illicitly excavated texts contributes other interpretive quandries. 

Thirdly, and ironically, data useful in interpretation models of specialization and 

production carmot simply be "read" from the tablets. As with any other class of 

archaeological artifact, we must make inferences. These problems are due to the nature 

and biases of early Mesopotamian writing systems. The earliest documents, indeed 

"topfer" and "topferscheibe" to be published; as already stated, these entries are not yet available. 

The CAD is an encyclopedic-dictionary of Akkadian words. Terms are not merely defined 
and described; each entry cites the usage of the term in specific texts and thus acts as a sort of 
index to the known assyriological corpus. Because of this, when the "P" volume is completed it 
will include the entry "Paharu" (the Akkadian word for "Potter"), access to documentation of 
potters in ancient Mesopotamia will be greatly increased. 

The unusual, somewhat random-appearing, order of the published CAD volumes 
relates to a few substantial shifts in editorial organization since its inception before World 
War II. At first, all records were organized according to English alphabetic order, and the 
first volume issued was "N" because it fell exactly in the middle of the alphabet and was 
a file of "average" size — not as big as "A" and not as small as "Z." The files were later 
re-organized according to Semitic alphabetic order, but then this system was abandoned 
and they were returned to the English order. Publication order has related somewhat to 
these changes, and also to the size of accumulated files (CAD Preface). 
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writing itself, appears to have been developed specifically for record-keeping and 

administrative tasks of the "Great Households" — that is. Temple and Palace authorities. 

Few independent archives have been identified even though modem analyses have 

emphasized the importance of the private sector in almost all historic time periods. 

Rarely were the details of production actually recorded because the institutions were 

generally more interested in accounting for the transfer of goods. Although 

archaeological and assyriological data are usually studied in depth by completely 

different specialists, it seems that we should all strive to re-unite these fields of endeavor 

to attain a fiiller view of ancient Mesopotamia."^ 

K.2 Citations of "Potter" on Lu=Sa Lists 

The following table presents citations to the occupation "potter" on the Lu=Sa 

Lists (lists of standard occupations) known fi'om ancient documents. These are referred 

to in Chapter 3. "Bahar" or BAHAR is the Sumerian word for "Potter." "Paharu" is the 

Akkadian word for "Potter." Note that the numerical position of the occupation does not 

occur in a standardized position; no inference regarding relative rank or prestige of 

potters in antiquity can be made from these lists. 

Foster (1991) has recently offered an interesting non-economic discussion of ceramic 
imagery in Near Eastern literature; this work, based in literature and literary analyses of 
translated texts, examines the symbolic use of pottery metaphors and images in 
Mesopotamian, Egyptian, and Biblical literature. 
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Table K.1: Citations to the Profession "Potter" in the Standard Professions List 

Entry Entry 
Number 

Source/List 
Name 

Comments Citation 

Bahar entry 15 ED LIST B (Biggs 1969:13) 

Bahar entry 26 ED List D small exercise 
tablet 

(Biggs 1969:16) 

BAHAR entry 40 ED List E (Biggs 1969:17) 

iu bahar = pa-ha-ru line 3, 5R 32 no.3 Misc. Lu-lists, 
Text A (K 4759) 

(Biggs 1969:226) 

Lu-Pahar IIB, line 29 Sultantepe List "Practical Lu 
lists" 

(STT 385) cited in 
Biggs 1969:234 

K.3 Akkadian Words Related to Pottery Production and Use'^"* 

Because CAD volumes P, R, T, and U are not yet published, and the RLA ends at 

about N, I could not always double-check my translations from the French against these 

expert sources. All words not translated with aid of CAD are marked with because 

these rely on my French skills alone. The CAD lists pertinent words not listed by Labat; 

however, because there is no index to the CAD, I relied on Labat's work in the 

compilation of the reference list presented here. Once the CAD and RLA references are 

completed, research on pottery and pottery production based in ancient texts will be 

greatly enhanced. 

The following list of words were translated by me from Rene Labat's French 
Akkadian Lexicon (Labat and Malbran-Labat 1976). Labat's posthumously published 
1976 lexicon is very good; the list presented here is limited by my own French translation 
skills. After locating words related to pottery in the French-indexed lexicon, 1 checked 
my translations against their meaning in the CAD, which also indicates the period in 
which the terms were used. 
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In the following sections, the ancient word is listed first, as transliterated by 

Labat. Next is listed my English translation. Notes concerning the period in which the 

term was used and/or epigraphic notes are coded as per the abbreviations listed in Table 

K.2, below. 

Table K.2: Time Period and Epigraphic 
Abbreviation Codes Used in Appendix K.2 

Abbreviations Time period or Other Code 

OAkk Old Akkadian 

OB Old Babylonian 

OA Old Assyrian 

MB Middle Babylonian 

MA Middle Assyrian 

RS Ras Shamra 

NA Neo-Assyrian 

SB Standard Babylonian 

Sum. Iw. Sumerian loan word 

wr. syll. written syllabically 

Bogh. Bogazkoy 



Table K.3: Brief Descriptions of the Six Major Corpora of Excavated Written Documents from Southern Mesopotamia for the 4th and 
early 3rd mill. B.C. (after Zeltler 1996) 

(note that Tell Mardikh/Ebia and Mari are NOT included, but these Syrian corpora are contemporary with Fara and Abu Salabikh) 

Corpus Size of Corpus Date Comments 

Uruk archaic 4000 fragmentary tablets 

(Englund andNissen 1993; 

Englund 1994; Falkenstein 1936) 

3300-2900 BC Administrative records of Eanna, including 

lexical lists. 

Jemdet Nasr 

proto-cuneiform 

250 tablets (+/-) 

(Englund and Grigoire 1991 .•8-9) 

3100-2900 BC Economic and agricultural records derived from 

a temple-related complex. 

Ur archaic 375 tablets 

(Burrows 1935; Steinkeller 

1987:20; Wright 1969:40-41) 

2900-2600 BC Land, commodity and personnel lists excavated 

from a refuse area in the Royal Cemetery. 

Archive from the temple of the moon God, 

Nanna. 

Fara "hundreds" 

(Deimel 1923, 1925; Martin 1975.1988) 

ca. 2600 BC, 

beginning of EDUIA 

Lexical lists as well as field, plow and grain 

distribution records, mainly derived from the 

unidentified "Tablet House." Also private sale 

contracts found in small, scattered groups 

possibly suggesting private domestic, rather than 
institutional, findspots and thus affiliations. 

Abu Salabikh 500+ 

(Biggs 1974; Edzard 1976) 

Not discussed in Zettler 

1996 

Scribal exercises, lexical lists and literary texts 

from intrusive pits cut into Area E buildings. 

Lagash 1600 tablets 

(Maekawa 1973-74; Parrot 1948:22; Selz 

1989, 1993) 

Early ED IllB (mid 

2500s) 

Administrative archive of the city ruler's wife, 

which became the Bau temple. Contains ration 

distribution records for various categories of 

personnel. 
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Ancient Word English Translation 

kullatu potter's clay; Bogh.; SB; Wr. Syll. 

*paharu (BAHAR) = potter 

*tinuru fumace(?) 

*tittu clay 

*tiddu clay 

*tiddu kullati potter's clay 

*utunu furnace, oven, kiln (Sumerian UDUN) 

NOTE: No word for "potter's wheel" was found in this search. Magarru = wheel, but in 
CAD this clearly refers only to chariot and wagon wheels; thus it seems to have no 
relation to the potter's wheel. 

K.3.b Containers 

Ancient Word English Translation and Period Used 

adagurru container with a pointed bottom in ritual use for beer, wine or 
milk; never cited in use for storage, only relates to ritual use; 
MB; Nuzi; SB. 

assammu a large drinking vessel sometimes made of metal; OAkk, OB, 
MB, SB, Sum Lw. 

burzibandu pot, used for honey and oil; NA; Sum lw. 

burzigallu cauldron, large bowl or platter, usually made of clay, sometimes 
stone; usually carries dry materials, but in one reference carries 
water; SB; Sum lw. 

dannu vat, tank, cistem, sometimes metal, generally clay, used for 
storing beers, wine, water; NA, NB. 

diqaru bowl with a round bottom for serving and heating; OB on. 

garunnu small cult vessel. 



1032 

Ancient Word English Translation and Period Used 

haru Very large container, sometimes used for barley storage. 
sometimes for water, sometimes made of copper or bronze; cited 
as libation vessel to Urartian kings; OA, MB on; Sum Iw. 

itqur(t)u bowl, spatula. 

kakkullu container, vessel for making beer or storing liquids; OB, SB, 
NA. 

kannu large earthenware jar (according to Labat; CAD offers very 
different definitions!) 

kaptukku vessel oi2 sutu, "jar of 2 seahs"; OB, Nuzi, NA, NB, wr. syll. 

karpatu earthen pot, vessel (also a measure; 1/4 narruqqu); OAkk. on. 

karpu pot, earthen container, similar to above; OA. 

kirru big pot of earthenware, metal or stone, standard receptacle for 
beer; OAkk. on. 

kukkubu clay receptacle with a narrow neck of metal, glass or clay. 
"Alabastron, libationjar or drinking flask"; MB on, also 
Hurrian. 

kurkurru bowl or container; Bogh., SB. 

kutu container of clay or metal, rarely wood; OB, Alalakh, Nuzi, MB, 
MA, SB, NA. 

lahtanu beer vat; OB, SB, Sum. Iw. 

lamsiSu brewing vat; OB, SB, Sum. Iw., wr. syll. 

luttu drinking vessel, small bowl, also pestle (sometimes gold or 
silver, as in booty from Urartu); SB, NA, Sum. Iw. 

maqqitu offering vessel flibation vessel") but usuallv refers to the offering 
itself rather than not; OB, SB, NB, LB. 

maslah(t)u sprinkling vessel 

masqu drinking vessel, also drinking place (such as where sheep 
water);OAkk, OB, MB, SB. 

ma^utu drinking vessel; SB. 
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Ancient Word English Translation and Period Used 

namzitu 

nartabu 

*pihu 

*pisannu 

*pursitu 

*rabitu 

sahharu 

silagazu (SILA-GAZ) 

saharru 

sahu 

sappatu 

sappu 

sengallu 

suharratu 

*tallu 

*tilimdu/tigidu 

zarbabu 

fermenting vat, tank (sometimes silver or copper); OAkk, OB 
on. 

vessel for beerwort ([the mixture of grain, water and other 
ingredients from which beer is made] this term also sometimes 
refers to the wort itself); OAkk, OB, Mari, SB. 

beer container. 

container. 

votive vessel. 

big pitcher, jug. 

small bowl; MB, EA, Nuzi, SB, NA, NB. 

vessel of the capacity 1 qa (1/2 sila); Bogh., SB, Sum. Iw. 

qualifies clay pots (adjective??); OB, Mari, RS, SB, Sum. Iw. 

drinking or cooking vessel (often metal); OAkk, OA, OB, Mari. 
Elam, MB, Alalakh, MA, NA. 

a container of standard size; OB Alalakh, MA, SB, NA, NB. 

a container (sometimes metal); OB on; Sum. Iw. 

big cooking pot (not in CAD). 

vessels, plural of sahharru. 

vessel. 

cup, bowl. 

mug for beer; SB, NB. 
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K3.C Other Words of Possible Interest 

Ancient Word English Translation and Period Used 

tittu 
• ••  

clay (Sumerian IM). 

damatu dark reddish clay. 

eperu sand, dust (also "volume" "capacity"). 

luhummu mud. 

nabalu dry earth. 

puru stone vessel. 

pilu lime? calcareous soil. 

qemu to grind, to mill. 

rusumtu mud, marsh. 

sekeru to boil, to put in oven. 

sarpu cooked, to refine. 

sahalu to sift, to filter. 

sarsarru red clay. 

sitimgallu master mason. 

takiltu blue mineral or color. 

zaku to pound or crush. 

K.3.d Other tools 

Ancient Word English Translation and Period Used 

erii grinding stone, mortar and pestle. 

meseltu millstone. 

kiru kiln for lime and bitumen; OB, SB, NB; wr. syll. 
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K3.e Bricks 

Ancient Word English Translation and Period Used 

agurru fired brick. 

arhu half-brick. 

labanu to mold bricks. 

labinu brick maker. 

libittu brick, wall. 

nalbantu brick mold. 

nappaltu clay from collapsed buildings. 

K.4 Representations of Pottery Manufacture 

Though Mesopotamia lacks such detailed portrayals of potters at work as are 

found in Egyptian tomb paintings, there are a few possible representations on seals and 

sealings. The miniature format of seals limits the details that can be depicted, and there 

has been controversy about which specimens actually show ceramic manufacture (see 

Barrelet 1968; Crawford 1991: 129; Moorey 1994:142-143; Porada 1984; van de 

Mieroop 1997:176-177). 

Scenes of supposed pot-making are difficult to distinguish between pot-using 

(such as the frequent banquet themes of cylinder seals), and other food preparation (such 

as either bread or cheese manufacture). Barrelet (1968) accepts some scenes as 

depictions of female potters at work (but see discussion in Moorey 1994:142). Seal 

impressions from Susa appear to represent loading of domed pottery kilns (Anuet 1980; 

Crawford 1991:129), but these coiild also be depictions of "bread ovens or even 
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granaries" (Moorey 1994:142). Porada (1984) argues that the ring-shaped objects 

depicted in some Akkadian period seals are clay coils rather than Frankfort's original 

interpretation as cheese (1939). Because of the limited nature of these illustrations, and 

because of the lack of a consensus on their interpretations, these data cannot be used to 

support theories regarding the organization, scale, or context of ceramic production in 

Mesopotamia. 

K.5 Postscript 

Since the construction of this appendix, several other references which could very 

fruitfully be applied to the study of Mesopotamian ceramics, particularly in developing a 

functional typology, have come to my attention. Lexical sources, specifically the series 

ur-ra = hubullu which contains twenty-four bilingual Sumerian and Akkadian tablets, are 

described by some as a Mesopotamian inventory of material culture (Potts 1997:140). 

Potts (1997:139-140) also lists a series of early works on specific vessel terms, but 

cautions that these often are concerned only with unusual or cult vessel types rather than 

the mass of everyday pottery. Also, further work can and should be done with the Ur 111 

period Umma tablets described in Chapter 3 (section 3.5.b. Table 3.2). These list the 

annual production of a ceramic workshop, and include vessel capacity measures as well 

as vessel names. Potts (1997) has already suggested an intriguing list of vessel "types" 

derived from the lexical lists; further work along these lines, as well as matching these 

types to archaeological assemblages, is promising. 
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APPENDIX L; ROMANIZATION OF CUNEIFORM WORDS 

Numerous Akkadian and other ancient words appear in this study in their 

romanized forms. Because the transliteration system used for these terms is unfamiliar to 

many readers, a brief description is offered here. 

The orthography of ancient languages written with cuneiform script is logo-

syllabic - that is, the signs used sometimes represent syllables and sometimes whole 

words (logograms). Because the languages were not written with an alphabetic system, 

their expression in romanized script is especially complicated. Further, because one sign 

could be frequently used for several syllabic and word values, special armotations have 

been devised so that specialists can determine the context in which the text's translator 

interpreted the sign (but note Reiner's [1966:31] comments). Much of the following 

description is derived from Ungnad's Akkadian Grammar, as translated by Hoffrier 

(1992). Other sources consulted include Gelb (1952), Marcus (1978), Reiner (1966), and 

von Soden (1965). This discussion is an over-simplified version of the orthographic 

system used to render cvmeiform, and is not meant only as a brief introduction. 

L.l Uppercase vs. Lowercase 

At first glance, one notes that some words are rendered in uppercase letters and 

others in lowercase, and still others in a combination of uppercase and lowercase 

separated by periods or hyphens. The uppercase portions represent Sumerian words; 

lower case (in the present work) represent Akkadian writing. Periods separate syllables 

in a Sumerian word in some systems of transliteration or denote following semantic 
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indicators, such as determinatives, in other systems of transliteration. Sumerian words 

are only written in lowercase when they are part of an affix (as determinatives and 

phonetic complements, see below). In some systems, Sumerian is habitually written in 

lower case Roman script and Akkadian in italics; in this system, first-millennium words 

taken over fi-om Sumerian are written in Roman capitals (Walker 1987:53). 

L.2 Translilteration, Transcription, Super- and Sub-scripts: What Do All Those 
Marks and Numbers Mean? 

Transliteration is differentiated fi-om transcription: transliteration is the precise 

phonetic rendering of the characters (letters, syllables, or words) from another language 

to an alphabetic system. In the transliteration of cuneiform, every syllable is written and 

those grouped as a word are connected with hyphens (e.g., in Akkadian: id-da-ak, "he 

will be killed").''^ Signs that have similar phonetic values (homophones) are 

distinguished firom each other by accents or small attached numbers (following von 

Soden's system [1948]). Accent marks used in transliteration therefore yield only 

morphemic content; they are not related to pronunciation. Transcription deletes these 

hyphens, and presents the signs as they are to be read. Thus, id-da-ak is transcribed as 

idddk, and the circumflex denotes a long vowel resulting from contraction of the two 

vowels. Macrons are also used to denote long vowels (a, e, i, u in Akkadian). Short 

vowels are left urmiarked by diacritical notations. All diacritical marks on consonants 

refer to the sound of the consonant, and distinguish consonant letters not present in most 

Transcription is similar, but the words are written in a more compressed format that is 
easier to read for those fluent in the given language {see below). 
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romanized alphabets (e.g., ̂  t, s, s). 

L. 3 Affixes: What Do Those "Little Words" Mean? 

Akkadian writing was adopted from Sumerian, and additional problems exist 

because the system did not "fit" perfectly with this other language (but see discussion in 

Reiner [1966]). Akkadian words are grouped into a series of approximately 45 semantic 

classes, and these classes are marked by "determinatives" (or semantic indicators) - that 

is, logographic signs that appear before or after words, without being read. These are 

written as superscripts before or after the word in question; determinatives are Sumerian 

words or abbreviations of them. For instance, as pertains to this study, "dug" is Sumerian 

for vessel and appears before many ceramic vessel type names (e.g.,sila-gal). In other 

systems of transliteration one would write DUG.SILA-GAL or dugSILA.GAL. Other 

prefixes and suffixes denote occupation or ethnic identity ("lu" which is Sumerian for 

man), flour types ("zi"), divine names ("d" designates Sumerian dingir), trees and tools 

("gis") or gender. Other superscripts written in small script are phonetic complements 

that serve to differentiate ambiguous logograms. These are written as affixes and their 

"reference may be identified as morphophonemic" (Reiner 1966:26). 

When citing cuneiform words, the best practice is to retain the orthography used 

by the author cited so as to provide as clear a rendering of its meaning as possible for 

specialist readers. This practice should be followed despite the often awkward process of 

creating super- and sub-scripts. Those working with original material, of course, should 

strive to present all terms in a single system. 
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