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PREFACE

THIS monograph presents a simple idea about a particular type
of community, and exemplifies this idea with data from one

such community. It is important to first discuss the history of
the idea and the difficulties involved in discussing it, given the
present state of research.

I developed an interest in the relation between communication
and organization in 1963 when I was reading in Amazon warfare
under the guidance of Professor Elman Service of the University
of Michigan, Department of Anthropology. Professors Aram Yen
goyan, of the same department, and Amos Hawley, of the Sociology
Department, encouraged me to attempt a quantitative model in
volving such relationships in simple societies. In 1965 Professor
Lewis R. Binford of the University of Chicago subjected this model
to a well-deserved, devastating critique. I allowed this interest to
languish.

Meanwhile, Dr. Robert McC. Adams of the University of Chi
cago encouraged an interest in early complex societies, and of-
fered me the opportunity to do fieldwork in Southwest Asia. In
the fall of 1965, my wife and I went to Iraq and took up residence
in the British School of Archeology with the kind permission of
David Oates and Jeffery Orchard, respectively its director and
secretary. It was my intention to conduct an archeological survey
in order to locate evidences of the earliest irrigation agriculture
on the Tigris-Euphrates alluvium. Toward this end we spent three
months in the Iraq Museum with the permission of the Director
General of Antiquities, Dr. Faisal al-Wailly, and the Director of
Museums, Dr. Faraj Basmachi, under the tutelage of the Director
of Excavations, Mr. Fuad Safar.

In January, 1966, with the aid of Mr. James Knudstad, of the
Oriental Institute's Nippur Expedition, Mr. Nicholas vester, and
Mr. Julian wootten, we began an archeological survey in the vi
cinity of Ur. During this operation we were accompanied and
aided by the guards of Ur, Hajji Hussein Abboud and Mahsen
Nais. The tribal leader of the area, Sheikh Muhammed Manshet,
and the Inspector of Antiquities, Mr. Wail a.l-Rubie, were of great
assistance. After a month of fieldwork it became clear that there
were few visible evidences of early settlement.

Several new objectives were considered. The study of a set
tlement pattern of the first phase of the Early Dynastic, roughly
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iv RURAL PRODUCTION IN MESOPOTAMIA

contemporary with the Ur Archaic texts, offered the possibility of
pursuing my interests in communication and early complex socie
ties together: deductions about the administration of the rural
economy, based on archeological evidence of this economy, could
be checked with the administrative texts. In March, 1966, Pro
fessor Robert J. Braidwood, accompanied by Mrs. Braidwood,
Professor Halet ~ambel of Istanbul University and Professor
Bruce Howe of Harvard University, visited the rural site we pro
posed to excavate, and approved the project. Mr. Safar and sev
eral of his staff also visited the site and offered helpful sugges
tions.

The joint sounding of the Iraq Directorate -General of Antiqui
ties and the Oriental Institute began in early April and ended in
early May. Mr. Ghanirn Wahida was the co-director. The work
crew was led by two skilled Shergati field workers, Khalaf Jassin
Sale~ and Hussein 'Ali Sale!). The archeological problems en
countered in this brief effort are described in Chapter IV.

Upon return to Baghdad, my wife and I took up residence in
the house of the Annual Professor of the American Schools of
Oriental Research in Baghdad, Professor Theresa Howard Carter,
and began the analysis of the artifacts from the excavation. Miss
Mira Ter-Minassian was our laboratory assistant. After the nec
essary counts and measurements were recorded, the artifacts
were packed and placed in the care of Dr. Basmachi. Samples of
various artifact types were sent to Chicago.

The analysis of these samples began in September, 1966, in
Professor Braidwood's laboratory in the Oriental Institute. Vari
ous specialists participated in this analysis. Dr. Wilhem van
Zeist of the Institut Biologisch-Archaeologisch in Groningen stud
ied most of the plant remains. Professor Robert Stewart of Sam
Houston State College examined the impressions of grasses for
traces of disease. Dr. Kent Flannery, then of the Smithsonian
Institution, and Dr. Sandor Bokonyi of the Hungarian National
Museum both studied the mammal remains. Dr. Karel Liem of
the Field Museum of Natural History examined the fish remains.
Dr. Robert Marschner of Whiting Research Laboratories of the
American Oil Company conducted a study of the petroleum arti
facts. Miss Anne Miller of the University of Michigan conducted
ceramic firing experiments on clays from the excavations. I pro
ceeded with an analysis of the types of artifacts and the horizon
tal and vertical distribution of these on the site.

During the fall of 1966, I began to study Sumerian under the
direction of Professor Miguel Civil of the Oriental Institute. As
the analysis of the artifacts approached a conclusion, the analysis



PREFACE v

of the Ur Archaic Texts was begun. The monograph embodying
these analyses was written during the summer of 1967.

As one might expect, the data of ethnography, survey, exca
vations, and tablets do not allow a really rigorous test of my
hypotheses about the administration of the economy in an early
complex society. Now let us consider some of the reasons for
this inadequacy.

Certain ethnographic sources are discussed in Chapter II.
These are neither geographically comprehensive, nor topically
well-rounded. For instance, it is not possible to assemble ade
quate statistics on the relationship between house type, house
density, and population density, a key relationship in the study of
settlement patterns. Beyond this simple level of observation,
which is more the province of the cultural geographer than the
anthropologist, it is not possible to assemble comprehensive data
on traditional subsistence, crafts, or deoiston-rnaking, to name a
few topics of interest in my work. Furthermore, it see ms un
likely that many cultural or social anthropologists would be inter
ested in collecting data for the use of archeologists. It will
probably be necessary for archeologists to do these studies them
selves. Until proper ethnographic surveys are done, efforts such
as that which follows will be founded upon a small and perhaps
unrepresentative body of ethnographic and geographic data.

The data of archaeological surface survey is introduced in
Chapter III. It seems clear that the survey method at present
has definite limitations: certain brief periods of time are char
acterized by distinctive, durable, and ubiquitous artifacts, while
the intervening periods are not. Thus it is difficult to do popu
lation trend studies over short spans of time. More relevant to
this monograph is the probability that some settlements are total
ly obscured by later settlement, silting, or river channel erosion.
The first two problems can be solved with a program of drilling,
and the latter can to some extent be accounted for if the loca
tions of later channels are known. In my study, rural settle
ments are so small that failure to record half of thern would not
significantly affect the inferences about the labor force. A more
fundamental proble m is the skeletal character of a settlement
map. Given such a map, the land between settlements must at
present be interpreted with modern analogy. We desperately need
a method which provides direct evidence of rural land use. Mol
lusks, plant pollen, and fossil soils are all possible sources of
evidence. To assume an analogy in place of such evidence is un
satisfactory indeed.
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The evidence from archeological excavations is by present
standards of reasonable quality. A wide range of recovery pro
cedures and a relatively unbiased sampling design was attempted.
The major problem is the small size of the sample. Judging
from the range of variation in modern villages of the region, at
least a ten per cent random sample of a rural settlement could
allow assessment of the characteristics of the settlement. In ad ..
dition, a number of settlements should be investigated to allow
assessment of the range of variation in settlement. My three
per cent sample of one site is probably unreliable.

The evidence drawn from the Archaic Texts is also unsatis
factory. Only a small sample of fragmentary tablets is available.
Were more tablets available, more extensive biographic informa
tion, more administrative terms, and more statistics would be
available. The administrative arrangements might prove to be
more complex. In addition, and this is true of any documentary
evidence, the archive sampled may not have much to do with the
activities of interest. Fortunately the Ur documents are con
cerned primarily with agriculture, though we cannot be certain
that they are fully representative of agricultural activity in the
region. Because of this uncertainty, it is wise not to utilize the
Ur texts in such controversies as that over the proportion of
temple vs. non -temple control of land. Another problem is one
of the intelligibility of the documents. Even Sumerian of the sec
ond millennium B.C. is not fully understood. Furthermore, the
connotation of forms shifted as the language developed. As the
language is traced back, the large archives needed to conduct
contextual checks on connotation become less common. The gen
eral meaning of the more common signs and sign groups in the
Ur Archaic Texts is clear but the specific connotation is often
not. Some of the less common signs are of unknown meaning.
In addition, the precise equivalents of the units of measure are
unknown. Nevertheless, though one cannot say exactly how much
of a certain type of barley is being recorded, he can say that an
approximate amount of some type of barley is being recorded.
Such general interpretations are sufficient to fulfill the objectives
of this monograph, Full understanding and actual readings of the
Archaic Texts will require the discovery of more textual material
and the expenditure of many years of philological study.

Given weaknesses in every aspect of the data, the reader
may well wonder why I even attempted to propose and test a
formal hypothesis. There are two simple answers to this query.
First, to consider the problems without providing a satisfactory
answer may encourage others to collect the missing data. Second,
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to consider the data in any formal framework, however dubious
the result, may help to reveal new insights, in this case un
noticed aspects of the organization of early Mesopotamian states.

The manuscript has been examined by Robert McC. Adams,
Robert J. Braidwood, Miguel Civil, Lloyd Fallers, Lewis Binford,
and Ararn Yengoyan. The final product profits from many of
their constructive comments.

My thanks are due those listed above and those whom I was
unable to mention who contributed to the development of my ideas
and the carrying out of the project. Responsibility for the errors
is my own.
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I

THEORETICAL CONSIDERATIONS AND
METHODOLOGICAL CONSEQUENCES

I N 1949 Julian Steward's paper "Culture Causality and Law: A
Trial Formulation of the Development of Early Civilizations"

drew the attention of American anthropologists and archeologists
to the similarities in the developments of early civilizations. At
that time it seemed likely that a general theory which would ex
plain these general similarities could be approached with a mini
mum of research. The model of Wittfogel (1938, 1957) seemed
particularly amenable to rigorous test. In the late fifties anum
ber of field workers attempted to test his hypothesis that major
irrigation works require complex coercive administrations and
thus cause the development of states. Differences of opinion have
arisen over the interpretation of these tests. Adams rejects
Wittfogel, arguing that " ... irrigation merely forms a subsidiary
part of a functionally interdependent network of subsistence tech
niques' political hierarchies, and economic relationships. Our
task of understanding this network will not be advanced by isolat
ing irrigation as the primary, independent causative agency"
(1965:76). sanders, on the other hand, accepts Wittfogel's hy
pothesis, arguing that " . . . two primary characteristtcs of the
ecological system of the Central Mexican area in 1519 were the
primary stimuli toward the evolution of civilization in that area,
hydraulic agriculture and economic symbiosis" (1965:194). Though
there is certainly real disagreement here, both men would prob
ably agree that there is a relationship between the complexity of
the subsistence economy and the complexity of the administration
which directs it. Clearly this relationship deserves further
study.

In this monograph I will consider the economy and adminis
tration of a single urban system over a limited span of time. An
"urban system" will be defined as (1) a spatially bounded set of
activities, (2) maintaining a population, (3) each of which is per
formed only by an ascribed subgroup of the population. The term
system here emphasizes that the activities are inter-related
through exchanges of material items, energy in the form of labor,
and information.

1



2 RURAL PRODUCTION IN MESOPOTAMIA

Let us consider the definition in more detail. First, the
definition emphasizes sets of activities. Second, given the biolo
gy of a human population, it follows that a portion of those activ
ities will involve the production of food, crafts goods, and archi
tectural constructions. Furthermore, a portion of the activities
must be concerned with the movement or circulation of produced
items to people other than those who produced them (and vice
versa) and with coordinating the various movements of all items.
Third, the definition distinguishes between urban systems and
other systems on the basis of degree of division of labor. If each
of the activities crucial to population maintenance is performed
by a special clearly-defined group, then the hypothesis which will
be developed in this study should be relevant. If the activities
"are not so performed then the system is not complex enough to
be characterized as an urban system. Of course it is possible,
and given the seasonal nature of many productive activities it is
likely, that individuals could belong to a number of ascribed sub
groups.

This definition is a denotative one defining my area of inter
est. It does not say anything about "cities" as dense population
clusters. It does not say anything about the "state" as a coer
cive political form. It does not say anything about "civilization."

Now let us consider activities related to the movement of
produced goods. Steps in movement can be: (1) exchange between
two parties, (2) the contribution of all parties to a common pool
and provisioning of all parties from this pool, and (3) the com
petition among a number of parties with an item for the patronage
of a receiving party. The parties involved in movement can vary
in the size, composition, and location. An item may move through
several steps, not necessarily all mediated in the same manner.
Also, no two items necessarily move through the same sequence
of steps. Thus, the movement of items to people (or vice versa)
in an urban system can be complicated.

The coordination of a series of movements requires informa
tion about items produced, information about the requirements of
individuals or units in the population, and a means of arriving at
decisions on the basis of such information. It must be empha
sized that coordination could be effective with incomplete informa
tion or partially nonrational means of decision-making. Further
more, it is possible, even in differentiated systems of the sort
being discussed, that particular types of movement and production
require little or no coordinating activity. Thus coordination can
be complicated too.
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Two questions can be raised at this point: (1) What is the
relation between production and the organization of the movement
of the produced items? (2) What is the relation between the
movement of produced items and the coordination of this move
ment? The first question is difficult to handle because in early
urban systems both production and movement are usually attested
directly by archeological evidence, often by the same evidence.
For example, plant food remains are seldom recovered from the
fields where they were produced. They are usually found in
storage or cooking areas to which they had been transported.
Thus they are simultaneously evidence of production and move
ment. One way to deal with hypotheses about this relation would
be to study the movement of a type of good in a sample of urban
systems. This is not possible with the presently available data.
Consequently hypotheses about this relation may be offered in
this study, and they may be assumed to be correct for heuristic
purposes, but they will not be tested. In the case of the second
question, since movement is archeologically evidenced but coordi
nation is directly evidenced in contemporary texts, it should be
possible to predict in the case of a single urban system the or
ganization of coordination activities from the archeologically evi
denced movements, and to test such predictions with the texts.
With this possibility in mind, I sought archeological evidence of
production and movement near the Early Dynastic city of Ur in
southern Iraq because I knew an unanalyzed body of contemporary
texts was available for study.

The problem is therefore, given my assumed definition of an
urban system and delineation of production, movement, and co
ordination activities, what additional definitions and assumptions
will I need to generate hypotheses about the relation between the
first two sets of activities and the last?

First, let us consider the organization of individuals into de
cision-making groups. Simplest is an "individual decision": a
single person considers the range of possible moves and their
outcomes, then chooses a move or combination of moves. An
other possibility is a "concensal decision." A group of individ
uals each having information on a situation present solutions,
then they argue until all agree on one solution. There are anum
ber of possible ways of coming to agreement, but to my knowl
edge there are no good comparative studies of this sort of deci
sion-making. It seems likely that the time consumed in making
a decision is in direct proportion to the number of relations be
tween group partic ipants, which would be the factorial of the
number of group participants. When time is restricted then a
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moderated decision may emerge: one individual in the group re
ceives all the solutions and reduces them to a solution with which
all agree. Very similar to this is a "hierarchic decision'" in
which one individual receives information from others in the
group. There are many possible variations here. The hierarch
may receive partial decisions or condensed information rather
than simple information. He may convey not one decision, but a
specific decision to each member in the group. He may convey
decisions to a group different from the group from which he re
ceived information. Nevertheless, all varieties of moderated and
hierarchic decision must have essentially similar limitations:
time consumed in making a decision would increase in proportion
to the number of relations between the central figure and people
in a group. The ultimate limit on these types of decision making
and on an "individual decision" would be the ability of a single
individual to handle all the information coming to him. This abil
ity depends on the "type of problem-solving" he is using and his
"capacity" to process information.

If the number of sources of information increases beyond the
capacity of an individual, then either information necessary for
an effective decision must be ignored or there must be two indi
viduals handling the decision, and a moderated or hierarchic de
cision will appear. When the capacity of the central figure is
exceeded, then two groups with two levels of decision will be
necessary and a third level will be necessary to coordinate these
two groups. Thus as the amount of information about possible
moves and outcomes and the number of sources of information
increases, the number of levels of decision making can be ex
pected to increase. Such an increase might be obscured by
"labor redundancy," having more than enough decision makers,
so my hypotheses based on this correlation will have to assume
that within any urban system the degree of labor redundancy in
all productive activities is similar.

Second, let us consider types of problem solving. On the one
hand, there are situations in which all the outcomes of the possi
ble decisions are known. In the simplest case, the choice is of
a single move from a set of moves. The solution involves re
viewing the possible outcomes and picking the move with the best
outcome. In a more complicated case the choice is between the
combinations of moves that can be drawn from a set of possible
moves. Recently mathematicians have devised linear programming
theory in order to find the optimal combination of moves in such
situations. On the other hand, there are situations in which only
the probabilities of the possible outcomes of each move are known.
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In the simplest case the choice is of a single move. The solu
tion involves reviewing the probabilities and choos ing the move
most likely to produce a beneficial outcome. This should require
somewhat more solution time per given number of moves than
the simplest case in the first type of problem solving mentioned
above. In a more complicated case the choice is between possi
ble combinations of moves. In another more complicated case
the move or moves desired are the ones which are most likely
to produce gain with a minimum risk of loss. Recently mathema
ticians have devised game theory in order to find optimal moves
in some of these more complex situations.

In the above paragraph, I did not discuss situations of either
general type in which information on the outcomes or probabili
ties of outcomes is only partially available or unclearly defined.
Does the relative decrease in amount of information allow faster
decision making, or does hesitation cause even slower decision
making? There is evidence to suggest that in at least some situ
ations' the choices conform to an optimizing model in spite of
ambiguity. Central Ghanian land use (Gould, 1963), and Jamaican
fishing techniques (Davenport, 1960) have been shown to conform
to game theory solutions. Full information on productive and
climatic variability was unavailable to the decision makers in
these two cases. We can assume that, if a given situation occurs
repeatedly, even if complete information is not available or the
problem-solving procedure is not conceptualized as recent mathe
maticians have formalized it, then through the repeated successes
and failures of the various moves, an optimal problem-solving
technique of the appropriate type will be approached.

Third let us briefly consider the capacity of individuals to
proce~s information. The term capacity implies that either,
given a certain speed of information handling, only a certain
amount can be handled; or given a certain amount to be handled,
it can only be handled at a certain speed. Most measures of
human performance vary in the same person from time to time,
and from person to person. There is evidence that within a par
ticular ethnic group and in a particular problem situation, infor
mation capacity does not vary greatly (Quastler, 1955; Pearce,
1961). I shall assume that this variability is insignificant for
purposes of this study.

In the above discussions of decision making, four interrelated
variables have been noted: (1) the number of separate sources of
information about the problem, (2) the number of possible moves
and their outcomes, (3) the problem-solving technique, (4) the ca
pacity of an individual to handle sources and moves, given the



6 RURAL PRODUCTION IN MESOPOTAMIA

problem-solving technique. While a specific problem-solving
technique is usually unknown in archeologically evidenced situa
tions, the general type of problem solving, that is whether out
comes or probabilities of outcomes are to be considered, can be
inferred from the type of movement or production about which
decisions are being made. Furthermore, given the same general
type of problem solving in two cases in the same cultural milieu,
one can assume that the specific techniques would be similar.
Likewise, the capacities of individuals can never be known archeo
logically. If experiments in various types of problem solving in
various cultural situations had been performed, we might be able
to assume a capacity. In the absence of well-controlled experi
ments, we might assume that in a single cultural milieu capaci
ties for a single type of problem solving are roughly similar.

If one is willing' to assume similar capacities, similar prob
lem-solving techniques, and similar labor redundancies; then he
can deduce that: (1) if the number of sources of information and
alternative moves are similar in two cases, then the number of
levels of decision making in a coordination activity will be simi
lar, or (2) if the number of levels of decision making are differ
ent in two cases, then the case with the greater number of levels
of decision making will have a greater number of sources and/or
moves. These are the general hypotheses to be tested in this
study.

Obviously many elaborations on this line of reasoning are
possible. Nevertheless, the first step will be to attempt to infer
the movements of items, the type of problem solving, and the
number of sources of information and number of moves from
archeological and ethnographic evidence; and to deduce from these
inferences and from the first general hypothesis which movements
would have coordinating activities with similar levels of decision
making. These specific hypotheses will then be tested with the
written evidence. From the residual written evidence one can
infer which coordinating activities do have different levels of
decision making. From these inferences and from the second
general hypothesis he can deduce which production or movement
activities would require different quantities of information on
sources and moves. These specific hypotheses can be tested with
the residual archeological and ethnographical inferences of the
first step. The above outlined s yste m of assumptions, definitions,
deductions, and hypotheses will have been tested in several ways,
and the available evidence on our single urban system will have
been exhausted. If the hypotheses have not been rej ected, then
further elaborations of the line of reasoning may be suggested
and further hypotheses proposed.



II

SUBSISTENCE AND SETTLEMENT ON THE
SOUTHERN ALLUVIAL PLAINS OF IRAQ

INTRODUCTION

I T would be senseless to describe in detail the modern environ
ment and ethnography of the area in which the urban center

we will study was located. Both have altered fundamentally sev
eral times since the third millennium B.C. Instead, I will de
scribe a range of soil-plant communities known to occur in
southern Mesopotamia. Then I will describe a series of tradi
tional subsistence techniques related to these communities and
their implications for labor and coordination. Next, I will con
sider some of the structures built to aid in subsistence. Finally,
I will discuss some factors affecting land use and settlement dis
tribution today, and processes of change in those factors.

Several types of sources have proved especially useful. Re
cently published monographs on the flora (Guest, 1966), mammals
(Hatt, 1959), and fishes (Khalaf, 1961; Mahdi, 1961) contributed to
the first section. A general geographical study of the Middle
Euphrates (see Fig. 1) provided some background and invaluable
specific information on settlement pattern (Al-Baraz i, 1961). An
agro-economical study of the Hilla-Diwaniyah area of the Middle
Euphrates (Poyck, 1962) provided figures on many aspects of pro
duction. Ethnographies of an agricultural group in the Middle
Euphrates (Fernea, 1959) and a marsh community on the Lower
Euphrates (Salim, 1959) provided additional figures, detail of sub
sistence techniques, and clear description of social organization.
I have supplemented these works with my own few ethnographic
observations on Lower Euphrates communities. Though additional
evidence would be welcome and a comparative ethnology of the
alluvial plain would require many more ethnographies, we are
fortunate to have as much as we do.

GEOLOGICAL BACKGROUND

To the southwest of the alluvium is the stable Arabian Shield.
To the northeast are the mountains first folded and thrust up in

7
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FIG. 1. Lower Iraq. Modern towns and rivers are shown.

the Cretaceous period. Sediments eroded from the products of
this first period of mountain building were deposited where the
Zagros Mountains and the Tigris - Euphrates Valley are located.
As the Zagros were folded and thrust up during the Miocene and
Pliocene periods, increasing thicknesses of coarser and coarser
sediment were deposited. The earth's crust gave way and the
area now the lower alluvium of Iraq became a depositional basin.
The detailed history of this basin is not available.

At the last glacial maximum, the sea was over a hundred
meters below its present level. The Tigris and the Euphrates
must have been deeply entrenched below the flood plain surface
which was graded to the sea level of the previous interglacial
period (Voute, 1957). This surface would have subsided through
out the glacial period even though it was not receiving sediment.
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The entrenched valleys of the twin rivers would have filled with
sediment as sea level rose to its present level.

By 5000 B.C. a complex arrangement of estuaries, lakes,
marshes, levees, both newly deposited and remnant alluvial plain,
and braided river channels would have developed. This time the
change in river gradient would have moved to the head of the al
luvium and the maximum amount of sediment would have been
deposited on the upper alluvium as it is today (Adams and Har
ris, 1957). Localization of sedimentation would result in limited

- subsidence and faulting. The continuing rise of the Zagros may
have complicated the picture further by lifting the northeast side
of the basin and tilting the southwest side downward, in addition
it may have pushed the basin southward against the Arabian
Shield causing minor upthrusting of ridges around the edge of the
basin.

Over the last seven thousand years diking has maintained
channels long after nature would have abandoned them; artificial
canals have distributed silt widely around these channels; and ir
rigation has raised the water table and caused the formation of
saline soils. Thus agriculture has left relatively high areas of
alluvial desert. When the wind blows on the light, denuded soils
of the abandoned channels, sand and silt dunes are created. When
these man-made factors compound the varied natural situation on
the surface of the Euphrates geosyncline, then the physical en
vironment becomes so complex that it yet defies detailed inter
pretation.

SOME BIOLOGICAL COMMUNITIES OF THE
ALLUVIUM AND ITS ENVIRONS

The fundamental biological division is between desertic and
riverine environments. Within the former the southern desert
and the better watered and more saline alluvial desert can be
distinguished. Within the latter, the river edge and the marshes
can be distinguished.

The Southern Desert

The Southern Desert stretches for hundreds of kilometers to
the south of the alluvium until it grades into the more arid Sau
dian Desert. It is a rolling country of seasonally flooded wadis
and depressions and low stony ridges. At least 20 different plant
communities grow there, most of the m flowering in the winter or
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spring. Five particularly widespread and useful types of vegeta
tion are detailed below:

1) The most common association is dominated by Haloxylon
salicornicum (rimth), a broomlike shrub, but contains other small
shrubs and herbs. The community generally covers about 20 per
cent of the soil, which is a calcareous sandy loam.

2) The second most common is dominated by Rhanterium ep
posum (arfaj) a small shrub, which occurs with Plantago sp . and
a variety of small annuals. The community generally covers
about 40 per cent of a sand or sandy-loam soil. This community
is much used and abused for grazing and fuel collecting.

3) Zizyphus numularia (sidr), a thorny shrub, and Lycium de
pression, a small shrub, dominate another rich community of an
nual herbs and grasses found in silty wadi floors. Also good
fodder and fuel, the dominant species is protected by the herders'
belief that it is "haunted" (Guest, 1966).

4) Another community, dominated by Artemesia herba-alba
(shih) a small shrub, contains many spring-maturing herbs and
late summer-maturing shrubs, mostly chenopods. This doubly
good grazing vegetation is rare in the Southern Desert but is
very common in the Western Desert.

5) Excessive grazing will degrade any of the above communi
ties into a surface covered with Stipa capensis (sama'a), a spike
grass, with some Astragalus spinosus, a small spiny shrub. The
former provided good grazing for sheep and goats in wet years.

The fauna of the Southern Desert was, until the eighteenth
century, relatively rich. Among the large herbivores were the
onager (Equus lzenzionus), various species of gazelle (Gazella sp.),
and the Arabian, hare (Lepus arabicus). The large carnivores
are still diverse: the wolf (Canis lupus), three species of foxes
i Vulpes oulpes , V. rupeili, and Fennecus zerda), the rattel (Mel
linova capensis'[. The Indian desert cat (Felix libyca iraki), the
caracal (Fe lix caracal), and the cheetah (Acinonyx jubatus) oc
curred until recently. Presumably they subsisted in part on
domestic sheep and goats.

In summary, the Southern Desert provides extensive grazing
in the wet season from November to May.

The Dunes

Sand and dust dunes occur in the larger depressions in the
Southern Desert, and near abandoned channels on the alluvium.
Most impressive, however, are a belt of probable Pleistocene age
extending for almost three hundred kilometers along the southern
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edge of the alluvium. The belt is over ten kilometers wide and
Some dunes are more than 40 meters high. The characteristic
plant community is dominated by Haloxylon ammodendron (ghada)
a small tree, and Callignum comosum ('irta) a shrub. The form
er can reach a height of five meters and so might serve as a
timber supply as well as a fuel supply.

Alluvial Desert

The alluvial desert is a product of human activity from both
a geological and biological point of view. Unfortunately, little is
known about the plant communities of its southern portions. Three
types of communities can be distinguished:

1) Abandoned levees: In areas with higher water tables, low
thickets of Prosopis farcta (shauk) and Alhagi mannifera (agul)
both deep-rooted shrubs, occur. Otherwise Stipa capensis (sama 'a)
with Lycium depres sum ('arsaj) a shrub, and various annual herbs
occur. These provide some grazing in winter.

2) Dry levee slopes and flats: In moderately saline areas
Sueada baccata, a spiny shrub; Nitriara retusa, a bushy shrub;
and Tamarix str., here a shrub, thrive. They are poor grazing.
More saline areas are barren or support an occasional Aizoon
hispanicum, a salt-loving annual.

3) Seasonally flooded depressions: Such depressions occur in
the Southern Desert, but are more frequent and more important
on the alluvium. Most useful are the large and relatively salt
free depressions. These support a lush growth of perennial
grasses and herbs. Unfortunately no botanical information is
available on these important grazing areas. Various communities
around saline depressions have been studied and defined but since
none of them are good grazing, they are not worth discussing.

The fauna of the alluvial desert is degraded and poorly bal
anced. Large herbivores are rare and carnivores and other mam
mals often dwell in former human habitations and sometimes prey
on human crops and domestic animals. The major herbivores
were the onager and gazelle. The minor ones were and are the
European hare (Lepus europaeusv, porcupine (Hystrix indica), and
badger (Meles meless, The carnivores were and are the wolf,
fox (Vulpes vulpes), jackal (Canus aureus), hyena (Hyena hyena),
the cheetah, and the small Indian mongoose (Herpestes auropunc
tatus ; .

In summary, the alluvial desert provides some accessible
areas of good grazing even in summer. Some of its predators
feed on dornest.ic anirnals ,
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River Levees

The vegetation of the uncultivated levee top (Ahrash) is usu
ally tangled thickets of Tamarix sp, (Tamarisk), Salix acmophyla
(a willow), and Populus euphratica (a poplar), all trees, with
Rubus sanctus, a thorny shrub, and Glinus Ioitoides , an herb, cov
ering the ground. If undisturbed for long periods pure stands of
Salix or Populus can develop. This vegetation is usually cleared
off and replaced by Phoenix dactylifera, the date palm, or by
vegetable gardens.

On uncultivated levee backslopes, behind the levee top, are
dense thickets of Prosopis farcta, Glycyrhiza glahra (wild lico
rice) and Alhagi mannifera, all leguminous shrubs with deep
roots.

The levee thickets served as cover for limited but dangerous
fauna: the fallow deer (Dama mesopotamicai and the European
hare were the large herbivores. The wild pig (Sus scroja) was
and is very common. Among the carnivores were lion (Panthera
leo), the swamp cat (Felix chaus), the jackal, and the Indian mon
goose. The long-eared hedgehog (Hemiechinus auritus) also oc
curs.

In summary, the levees without modification probably served
as a source of wood products. Their soils are excellent.

Marshes

Marshes are of two types: seasonal and permanent. Season
al marshes often occur in abandoned canals or canal seepage
areas scattered throughout the cultivated area. Various reeds,
grasses, and sedges such as Typha, Juncus, and Scirpus dominate
these areas. Cyperus rotundus and Phyla nodifera live on the
damp banks. These small marshes can provide fodder, material
for baskets and mats, and edible tubers.

The permanent marshes occur in areas of recent down
faulting or river channel readjustment. These are dominated by
high stands of the reeds Phragmites communis and Typha sp . A
tremendous variety of floating plants, bottom-dwelling plants, and
mud-bank plants also grow here. These large marshes provide
fodder, cane, reeds for mats and baskets, and a variety of wild
foods. Fish resources will be discussed later.

Mammalian fauna include the wolf, wild pig, the common
otter (Lutra lutra) , and the Iraq smooth coat otter (Lutragale
perspicillatai, A large migratory bird population lives here in
the winter.
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General Summary of the Biological Communities

It should be clear that southern Iraq contains considerable,
though seasonal and widely scattered, natural grazing vegetation,
and bountiful, to some extent year-round, sources of wild animals
and birds. Soils of the levees and levee slopes are generally
light and relatively salt free.

The related component areas of the southern Iraqi environ
ment are large and to some extent separate. Groups utilizing
all the available gathering, planting, and grazing resources must
either move seasonally from area to area or must divide into
specialized segments exchanging local products with each other.

TRADITIONAL SUBSISTENCE PRODUCTION OF
THE PLAINS

Grain Agriculture

_ Wheat and six-row barley are the major traditional grain
crops of southern Mesopotamia. Soil fertility is maintained if
half the cultivable land is left in fallow. Thus the land must be
reallocated to some extent every year. It could be plowed just
after harvest in May in order to seal in the remnant winter
moisture with a powdery layer, or it could be irrigated so the
livestock could graze on the stubble and weeds. It is plowed and
cross-plowed in parcels of several hectares with an ox or don
key-drawn scratch plow in September or October. Then it is
seeded and braked. The fields are subdivided by dikes into lots
of about a hectare. These dikes prevent the irrigation water
from moving rapidly over higher areas and flooding lower areas.
Plowing and diking are always coordinated group activities.

Irrigation water is applied every three weeks if supply is un
reliable as in gravity flow canals, or every five weeks if supply
is reliable as in lift arrangements. This task requires few indi
viduals but must be carefully scheduled.

Grain is harvested in April and May. Every available labor
er must work long hours either cutting with a hand sickle, col
lecting sheaves to dry, or in threshing. If the grain is to be di
vided) it is done at this time. It is then transported to storage.

Productivity varies considerably. Increases in the salinity
of the soil is met by increasing the proportion of salt-resistant
barley production. Decrease in fertility is met by increasing the
amount of seed per hectare. Between 300 and 1200 kilos of
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barley per hectare are produced. On tenanted estates an average
of 900 kilos of barley and 870 kilos of wheat per hectare are
produced, allowing for pilfering and field loss. On small farms
an average of 720 kilos of barley and 520 kilos of wheat per hec
tare are produced. This is in part a function of larger fallowing
ratios and the fallowing of large contiguous areas on the estates.
Seed varies from 80 to 200 kilos per hectare but averages 120
for barley and 92 for wheat (adapted from Poyck, 1962:38-50).

I have no information on flax cultivation.

Vegetables

These are grown the year-round. Melons and cucumbers
are available in summer. Cucumbers, beans, onions, and garlic
are available in winter. Cucumbers, onions, okra, and eggplant
are available in spring. Many poorly-known herbs and green
vegetables are also grown. Of the above, onions, garlic, okra,
beans, and herbs are storable. Vegetables are generally grown
in small plots in silty levee soils. They require considerable in
dividual attention but no coordination.

Orchards

Orchards must be continually tended and must be watered
every ten days. Dates can grow in almost any soil, even saline
soils. Other fruits require light, salt-free levee soils. The
histories of these plants are not known. It is possible that dates
became a mass -produced fruit only in the second millennium B.C.
(Civil, personal communication). The special pollinating and fruit
protection techniques may not have been necessary before that
time. Pomegranates, apricots, plums, pears, peaches, and apples
are possible traditional orchard crops. These crops require in
tensive labor but no particular coordination.

Sheep and Goats

These animals are grazed on the stubble in the fields im
mediately after harvest. Through the summer they eat straw and
the dried weeds and stubble on specially irrigated fallow and waste
land or on canal and pond beds. With the first rains in October
or November they graze on the uncultivated waste lands, either
alluvial desert or stony desert. When the barley shoots are six
to nine -weeks -old, stock can be grazed on the shoots with only
minor damage to the final crop. Supplementary feedings of 30 to
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50 kilos of barley are given to the animals in the winter if large
areas of waste are inaccessible.

Each year a herd will increase by about 30 to 35 per cent.
The ewes and she-goats bear young from February to April. This
per cent of the herd can be eaten every year, but there should
always be enough young to replace those of the old that are eaten.

Modern ewes and she-goats produce from 20 to 35 kilos of
milk in a three -month lactation period. A sheep produces about
1.5 to 2.5 kilos of wool a year, while a goat produces 1.0 to 1.5
kilos of hair per year.

Sheep and goat herding can be conducted in several ways.
First, the stock can be kept in flocks of 20 to 40 animals by
small groups. These are grazed near the cultivated land by boys.
Second, stock can be kept in larger flocks by groups who special
ize in herding. These go south into the desert with the first rain
and return to summer homes and campsites during March and
April. During the summer these graze in flooded fallow and
waste areas. The advantage of this second pattern is that it al
lows exploitation of an immense natural pasture and therefore
allows the production of more meat. On the other hand, it re
moves a large block of the adult population from full participation
in the agricultural economy. In addition it requires coordination
of the larger flocks and of the distribution of animals. The first
pattern avoids these problems but it is only feasible on a large
scale if there are small settlements scattered across the country
side. If the second pattern is dominant, there should be few re
mains of animals of nine- to eleven-months-age and no animals
of ten-months-age on the settlements, because they will have been
in the desert during this period in their lives.

Cattle

These are grazed on straw, flooded fallow land, and waste
land. In the summer they must be grazed in the shady orchards.

-They are seldom fed supplementary grain. When a cow is nei
ther pregnant nor lactating it is kept in a herd with a bull. When
pregnant or lactating it is often kept in a byre and hand fed straw
or greens by the children. Male calves are soon eaten. Every
rural family strives to keep a few cows in order to provide a
domestic milk supply. A cow provides between 350 and 400 kilos
of milk in a three- to six-month lactation period. Dung is col
lected and used for fuel.
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Poultry

The domestic chicken, at present an important contributor to
Iraqi diet, was probably introduced in the first millennium B.C.
Ducks and geese, doves and pigeons and other birds were tradi
tionally kept, but little is known about the care they require or
their productivity.

Draft Animals

Since the horse, camel, and domestic water buffalo probably
came into general use in the second millennium B.C., we will not
consider them. Teams of oxen, onagers or donkeys were tradi
tionally used in plowing and harrowing. Several workers are
necessary to manage such teams. The team animals are fed sup'
plementary grain. Donkeys are often used as pack animals.
Whether wheeled vehicles were more commonly used for bulk
transport before this task was taken over by camels is not known

Fishing

Hundreds of species of fish live in the coastal, riverine, and
lacustrine waters of southern Iraq. Though several lists of spe
cies are available, the ecology of these fish is poorly known. The
species reported as edible by Khalaf (1961) are· as follows: there
are two anadromous shad living in salt water but swimming up
the fresh rivers and canals in the fall to lay their eggs (Hilsa
ilisha, Nematalosa naus). There are two carp ranging up to 2.0
meters in length, which live solely in fresh rivers and lakes
(Barbus grypus, B. xanthopteros'[, There are also smaller carp
and a catfish ranging up to .3 meters in length in these waters
(B. sharpevi; B. luteus, and Silurus trios tegus). Doubtless many
of the less common fresh-water fish are edible, but there
is no record of it. There are four large species of up to 2
meters inhabiting both the Gulf and the tidal (though not neces
sarily brackish) estuaries (Polydactylus tetradactylus, Epihephelus
taurina, grouper, Scomber guttatus, and S. comersoni (Spanish
mackerel). Twelve smaller species .2 to .8 meters in length
also live in these waters: (Sillago sihama, a smelt; Pomadasys
argyreus, a grunter; Acanthopagus berda, mud bream; Gevres
punctatus; otolithes ruber, a drum fish; Drepane punctata; Scata
phagus argus; Rachycentrum canadus, a sergeant fish; Caranx
sexfasciatus, horse mackerel; Platycephalus indicus, flathead;
Pseudorhombus indicus and Pseudorhombus arsius, flounders· and,
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Cynoglossus lugus, a tongue fish.) Whether this greater concen
tration of species in the estuaries is accompanied by a greater
total population of fish is not known. In addition the exact habi
tat preference of many of these fish, and thus the possible ways
of catching them, is not known. Both ecological and ethno
zoological studies are desperately needed.

There are at least three traditional ways of taking fish. One
is with a hook. This is at present a small boy's occupation. An
other is with a spear, the activity of solitary men in the day or
two men with a light at night. The other is with a net. This re
quires a minimum of two men and a boat. It can be profitable
to combine a number of nets and boats. At present this is done
between February and April on the permanent lakes with groups
of eight or ten men. Coordination is necessary both for the op
eration of the net and the speedy distribution of the fish, but the
details of this are unknown (Sali.m, 1962:100).

Fresh fish are eaten more frequently between October and
May when the weather is cool. Fish are dried after a fashion,
and kept for considerable periods of time.

Game

Firearms replaced most traditional hunting techniques sev
eral centuries ago. Which of the many possible techniques is
used to hunt animals like gazelles, onager, oryx, fallow deer, or
any of the smaller mammals and the fowls is not known.

The pig was, until recently, hunted in the thickets and mars h
es with spears and pikes. It is likely that these weapons were
also used as a defense against the larger carnivores noted previ
ously.

TRADITIONAL CRAFTS

In considering subsistence, it is possible to eliminate from
the ethnographic record most practices introduced since about
1000 B.C. and to profitably discuss the ethnographic data on all
techniques which might be archeologically evidenced, For sever
al reasons this is not desirable in the case of craft. (1) The
natural resources of the crafts are flexible and in some cases
the techniques of handling them change continuously. An excep
tion is reeds, a rather complex skill performed in marsh corn
munities. Modern and ancient reed products are indistinguish
able. This craft is described in some detail by Salirn (1962).
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Otherwise it is difficult to speak of a basic complex of crafts.
(2) In most cases, the craft resources themselves do not limit
the organizations which handle them to the same extent as the
subsistence resources. (3) In any event, the ethnographic recorc
of the crafts is generally even poorer than that for subsistence
activities.

TRADITIONAL CONSTRUCTION FOR
SUBSISTENCE PRODUCTION

Buildings

Field shelters, storehouses, pens, stables, and so on, are
necessary in subsistence production. Their construction and
maintenance requires considerable skill and labor.

There are three broad traditional means of construction. Om
is mud construction. On the alluvium, straw-tempered, often
saline mud is piled up about twenty centimeters each day until
the walls are at the desired height. A small multiple room hous
takes two men about two weeks to build. With semiannual re
plastering such a structure can last for about fifteen years, but
is normally abandoned in about ten. The salinity of the mud
causes rapid cracking and spalling of the walls. Because walls
deteriorate rapidly, the techniques of northern "tauf" construction
such as special settling and curing of the mud and special plas
terings would be a waste of effort and are not commonly used.

Another traditional means of construction is with mud brick.
The bricks, which can be made by a variety of techniques, are
usually made and dried on a canal bank, a source of relatively
salt -free mud and water. They are carried by donkey to the con'
struction site where a specialized builder and a few laborers lay
them. Baked bricks can be used in the foundation, watertable,
or doors, and ceramic drains can be inserted. Plastering and
replastering protects the walls. The lifetime of such a building
depends on the speed with which salt is drawn into the foundations '
by capillary action. This in turn depends on the dampness and
salinity of the building site. In any event, this form of construe:
tion requires considerable labor and coordination.

The roofing of these two types of buildings is similar. Beams,1
at present either poplar or split palm logs, are laid from wall to
wall. A layer of reed mats is tied down and a layer of reeds is
placed over it. Then mud is poured on top of the reeds. This
must be replenished every few years and must be torn up and
totally rebuilt when the weight of the roof becomes too great.



SUBSISTENCE AND SETTLEMENT ON PLAINS OF IRAQ 19

Another type of traditional construction is with cane and reed
mats. A field hut can be built of these materials in a matter of
hours. Larger buildings require the help of a specialized build
er. The structures are supported by a number of cane arches,
to which reed mats are tied. The time consumed in construction
is a function of the number of arches and the elaborateness of
the weaving and typing of canes and reeds. A reed structure has
a life expectancy of ten years at most.

The above statements are all rather gross and all based on
casual observation and interviewing. Studies are needed of the
canons of present day mud and mud brick architecture and of the
social organization of construction groups.

Banks and Ditches

Agriculture on the alluvium depends on the manipulation of
water. Banking is undertaken in order to prevent the river from
destroying fields and settlements and to prevent it from changing
its course and forcing the abandonment of settled areas. The
river tends to fill in its bed and thus eventually rises to a point
well above the surrounding plain. The raised levee facilitates
gravity irrigation and allows such irrigation to be conducted over
a larger proportion of the year. On the other hand, should the
break in the bank get out of control, the greater potential energy
of the higher river will cause rapid enlarging of the break. Thus,
banking leads to a greater probability of disaster, and requires
more planning and control. Unfortunately, little information is
available on the labor required in bank construction. In addition,
it is not possible to study the affects of banking alone, since it
always occurs together with ditching.

Flood irrigation has the disadvantage of always flooding the
field nearest the bank, thus encouraging soil saturation and salt
deposition. Ditching directs water to particular fields, and thus
mitigates this. There are several important physical limitations
on ditching. In the first place, as the water leaves the larger
natural channel and enters the smaller artificial channel, its ve
locity drops. The heavier particles can no longer be carried and
they are dropped immediately. Thus, the majority of silting is
near the intake. This raises the bed of the canal and cuts off
the volume of water reaching the outer fields. It does not nec
essarily affect the water supply of the inner fields, and the users
of these fields have no particular reason to clean the canal bed.
In the second place, the users of the inne r fields have first choice
of the water. It is possible that they would divert all of it through
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their fields and deprive the outer field users (see Fernea, 1959:
10-18 for a longer discussion).

From a social point of view canals can be divided into those
external to farming units, constructed and cleaned by organized
groups of men not necessarily connected with the nearby land;
and those internal to farming units, constructed and maintained
by small local groups of farmers at a leisurely pace. The con
struction of the large canals can occur gradually as groups of
men extend the ditch a little farther each year. They must, how
ever, be cleaned by a directed group, or else the greater amount
of silt around the intake will not be removed. According to
Fernea, the 900 farmers supported by a main canal a mile and
a half long with an intake of 340 cubic meters per hour could
clean the canal in one or two days. This group was called to
gether by the Shaykh, who gave small gifts to those present and
wrote down the names of those absent. The small ditches could
be constructed quickly and cleaned at a more leisurely pace. Men
spent forty to sixty hours cleaning these, over the course of as
many as twenty days (Fernea, 1959:143-48).

At each branching, flow must be regulated. This can be done
by limiting the size of the gate or pipe and by limiting the time
it is open. If water is scarce, somebody must decide the size
and time ratios, or self-help and conflict will prevail. Examples
are known where conflict over water has broken social groupings
down to the level of extended families (Fernea, 1959:142).

Canals are maintained until it is difficult to throw silt out of
their bottoms. Then a new channel is dug beside them. Other
wise, canals are maintained until the fields around them become
too salty. Then the immediate area must be abandoned. Both of
these processes depend upon local condilions.

POPULATION, ECONOMY, AND SETTLEMENT

We have considered a variety of categories as discrete phe
nomena. Now let us consider some of them in an integrated
perspective.

Subsistence and population

Diet in southern Iraq includes grains, fruits, vegetabl~s, milk
products, meat, and fish. It is certain that these. categ?rIe.s are
.. . t dependent· the animals benefit grain IteldsIn varIOUS ways In ernenenueu-. .

ith thei dronni Ilk products and vegetable OIls are usedWI e ir roppmgs; mi
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in the summer when meats and fish are difficult to store; or
chards protect flocks in summer; and so on. Unfortunately quan
titative data on most of these aspects of subsistence production
are lacking, and one is forced to treat the integrated subsistence
complex as if grains were dominant and other things were purely
supplementary rather than necessary.

At present, in the Hilla-Diwaniyah area, a family of six needs
six hectares of land to be supported without lowering the fertility
of the soil. Of these six hectares, three are in fallow. The other
three produce no less than 1500 kilograms of grain, of which the
family members directly consume no more than 600. The re
mainder is used as fodder, seed, or as an exchange medium for
other goods and services. This last output goes to an unknown
extent to nonfarming craft and transport specialists. Therefore,
six hectares actually support more than a family of six (Poyck,
1962:60-71).

Farmers who sharecrop for their land must produce enough
to feed themselves after the crop is divided. Since they are
members of estates, they profit by more efficient fallowing and
water allocation and produce more crops per hectare, as was
noted above. Should their share be fifty per cent then they
should cultivate slightly less than twelve hectares, simply to sur
vive. The additional six hectares, however, supports, when dis
tributed, more than one nonagricultural family because such fami
lies are not feeding much livestock, and are exchanging their own
products for the goods and services for which a farmer would
exchange grain.

Thus to assume that every six hectares of cultivated land
will support one family provides a minimal population estimate.

Let us consider a single hectare of well-cultivated land, half
of which is in fallow and half of which is under barley. On the
average, 450 kilograms of barley would be produced. Eleven per
cent, or 60 kilograms, of this must be set aside for seed. Six
teen per cent or 75 kilograms must be fed to animals (Poyck,
1962:53). At least 25 per cent or about 115 kilograms can be
assumed to be lost in storage. This leaves 200 kilos for con
sumption. Thus a hectare of cultivable land could support a
maximum of about two adults. If budgets of loss in transport
and storage were available and traditional diet were known, then
the maximum number of people who could be supported with a
hectare could be more accurately measured,
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Subsistence and Labor

We have noted or implied that the following activities require
group labor: plowing and seeding, harvesting, canal digging, canal
cleaning, bank building, brick construction, and net fishing in
lakes. In addition, the following activities require the regulation
of quantity and timing: land reallocation, plowing and seeding,
crop division, canal cleaning, water allocation, brick construction,
the allocation of pregnant cattle, large -scale sheep herding, com
plex net fishing in lakes, and fish distribution. Of course, there
are no doubt other activities of these types which we have missed,
In addition there are other activities at which large groups could
be employed or in which coordination would be useful, but neither
of them are imperative: canal digging, sheep and goat shearing,
and crop transport are examples.

Let us consider a labor problem, grain cultivation, in detail.
The limiting factor in traditional grain cultivation is harvest.

A hectare requires two man-days of labor during the height of
harvest activity, a period of about twelve days (Adams, 1965:15).
Thus, a single laborer can cultivate and harvest up to 6.0 hec
tares. In independent farming 0.6 hectares is average, while in
share crop farming 2.0 is average (Poyck, 1962:35). I suspect
that when Iraqi farm families move to field huts to work from
dawn to dusk, they do so not because they have a great deal of
grain to harvest, but because they wish to remove the grain as
soon as possible before a damaging change in weather.

Population and Settlement

Adams, in Land Behind Baghdad (1965), assumed that two
hundred people lived on each hectare of settled area. This fig
ure is reasonable for settlement pattern studies based upon sur
face survey, but for detailed studies of partially excavated settle
ments of a single period, a detailed reconsideration is warranted.

In Table 1, data on four settlements in the southern alluvium
are given. The bulk of these data are from Al-Baraz i (1961,
Table 22). The first row is from my own observations of a vil
lage very much like the one I excavated. The first column is
roughly estimated from air photographs presented in Poyck
(1962).

Before consideration of this table, note that in this area
there are now two distinct types of settlements in terms of house
hold size. There are those whose sizes range from 6.5 to 7.4
people per household and tend to be about 7.25. There are those
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TABLE 1

SOME CHARACTERISTICS OF FOUR MODERN
IRAQI SETTLEMENTS

Settlements
Area in Popula-

Houses
People/ Houses/ People/

Hectares tion Hectare Hectare House

Sayeh South 6 96 16 16 2.7 6.0
B'dair 24 1587 282 66 11.0 5.6
Daghghara 23 2965 530 129 23.4 5.6
Diwaniyya 195 33204 3799 170 19.4 7.3

Note: Sayeh South: a settlement near Nasiriyyah; B'dair: a settlement on
the Lower Daghghara canal, near Afaq; Daghghara: a settlement on
the Upper Daghghara canal near Hilla.

whose sizes range from 5.2 to 6.4 people per household and tend
to be about 6.0. The former type, as exemplified on our table by
the city of Diwaniyya, have a predominance of large planned
streets with modern concrete housing. The latter type, as exem
plified by the first three settlements on our table, have unplanned
streets and traditional mud-walled compounds. Since this tradi
tional type more closely approximates the architecture of the
third millennium B.C., I will not consider the second type any
further other than to note that population density is a partial func
tion of architectural type and that to assume a general figure for
all times and places on the alluvium is very much an heuristic
device.

Turning to the first three cases on the table, one can note
that even with so few cases, certain relationships stand out.
First note that, though architecture is controlled, density varies
immensely. Second, note that as one would expect, population and
number of houses are linearly related. These two closely relat
ed pairs show a general rank correlation. None of these varia
bles, however, show a linear relationship to area. This is prob
ably because, as settlements increase in population, houses are
constructed closer and closer together. It is difficult to test this
idea with only three cases. For our purposes it suffices to state
that in order to estimate population, we will have to consider the
size and distribution of housing units in the case of each settle
ment.

SUMMARY

This chapter has presented the minimum data and relation
ships between data which we must draw from the natural history
and ethnography of Iraq if the various aspects of the economy are
to be inferred from the archeological record.





III

EARLY DYNASTIC UR: THE CONTEXT

IN this chapter I will present some background information on
Ur, the specific case to be considered. I will discuss the fol

lowing topics: (1) the history of the region of Ur; (2) the geog
raphy of the entire Tigris-Euphrates alluvium during the period
at which the case is being considered; (3) the detailed geography
of the vicinity of Ur during this period; and (4) the economic and
social organization within the town itself. Rural organization, the
maj or focus of this work, will be dealt with in detail in the next
chapter.

SOUTHERN SUMER IN THE THIRD AND
FOURTH MILLENNIA B.C.

Settled communities existed in Southern Sumer long before
the outlines of economy and society became clear (Lloyd and
Safar, 1948). In Late 'Ubaid times at about 4000 B.C., two, per
haps three, branches of the Euphrates flowed through the region
of Ur and Eridu. 1 The small town of Ur was on the northern
branch. The small town of Eridu was on the southern branch.
Six-row barley, emmer wheat, and flax were grown in irrigated
fields (Helbaek, 1960). Baked clay sickles, a common Late 'Ubaid
and Uruk agricultural tool are distributed along channels within
bands about five kilometers wide (see Fig. 2). This requires only
small irrigation canals. About 400 square kilometers were with
in the cultivated bands. .The remaining 1200 were alluvial desert
or marsh. In total there were about 50 hectares of settled area
suggesting a population of about 10,000 and a population density
of about 25 people per square kilometer. Slightly more than half
lived in small rural settlements. Surface remains indicate that
considerable food preparation and ceramic manufacture occurred
on these settlements. None has been adequately excavated. Slight
ly less than half the population lived in towns at Ur and E ridu.
Only the peripheries of the former have been investigated (Wool
ley, 1956). In the latter, there was a temple on a platform in

1The settlement pattern data discussed in this section are unpublished
data collected by the author in 1966.
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the central part of the town. Around this were substantial mud
brick buildings. In the lower surrounding town were less substan
tial mud-brick houses (Lloyd and Safar, 1947; 1948; Carnpbell
Thompson, 1919). Small sailing craft probably moved goods up
and down the river channels (Safar, 1950). There is little indi
cation of funeral ritual differences indicating differences in rank
(Safar, 1950). Thus, though little is known about social and politi
cal organization, some of the gross economic and demographic
features of traditional Mesopotamian life were established by this
time.

In the succeeding Uruk period, of about 3500 B.C., there were
changes in settlement pattern. E ridu became a large town. Dr,
judging by the excavated remains, was unimportant. It is possi
ble that the Ur channel decreased in size. Small rural settle
ments are rare. One was spread out along a canal bank for
several hundred meters. The scarcity of rural settlement may
be due to their very small size and consequent covering by allu
vium. For this reason I am hesitant to present population esti
mates.

In the succeeding Jemdet Nasr period, about 3200 B.C., Dr
regained its importance (Woolley, 1956), and Eridu was largely
abandoned (Lloyd and Safar, 1947). A village upstream from old
Eridu became a small town with public buildings and craft areas.
The great temple of Nanna at Dr was founded by this time (Wool
ley, 1939). Rural sites are hard to recognize and site sizes are
difficult to measure because their ceramics are easily "masked"
by similar later types. Once again population estimates would be
misleading.

During the succeeding first portion of the Early Dynastic peri
od, to be discussed in detail subsequently, the old Eridu channel
was largely abandoned. Settlement was restricted to a 90 square
kilometer enclave with an estimated population of 6,000 people,
about 66 people per square kilometer. The towns of Ur and Sak
heri contained the great majority of the people.

In the later portion of the Early Dynastic period, about 2400
B.C., Ur appears in history as a small centralized state. Dr
may approach its later 50 hectare size implying a population ap
proaching 10,000. The old rural settlements upstr-eam from Dr
were abandoned, but administrative buildings (Safar, 1950) and
rural centers were built in the Eridu area and a ten ki lomete r
canal was built to the northeast of Dr. One of the four sites
along this canal exhibits only s mall quantities of the usual refuse.
It may have been a rural estate. The few documents recovered
from Dr (Burrows, 1935), the elaborate grave series Irom Dr
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(Woolley, 1934), and the temple at 'Ubaid (Hall and Woolley, 1927)
illustrate the social stratification in the city and the political and
military organization of the First Dynasty of Ur.

Only three towns survive into the period of the Empire of
Agade of about 2200 B.C. This represents a nadir in southern
Sumer. By 2000 B.C. the area quickly recovered to become the
political center of alluvial Mesopotamia. This is not relevant to
this brief introduction.

SETTLEMENTS OF THE ALLUVIUM CA. 2800 B.C.

To further elucidate the context of the case in point, let us
consider some aspects of the cultural geography of the entire al
luvium during the very end of the Jemdet Nasr period, and the
first phase of the Early Dynastic period. The work of the Iraq
surface survey is especially useful in this endeavor for several
reasons. First, ceramics distinctive to the period form a large
proportion of the ceramic complex, are durable even when ex
posed to surface weathering, and they are easily recognized when
present. Second, while levels of the later Sargonid or Ur ill
periods are often eroded away, the deeper Early Dynastic levels
are often just being exposed. Thus, in the surveyed areas, the
record of settlements is amazingly complete.

The surveyed areas are shown in Figure 3. 2 Four main
areas have been intensively surveyed: (1) the Eshnunna-Tutub
area totaling about 8,000 square kilometers (Adams, 1965), (2) the
Sippar-Nippur area totaling about 3,000 square kilometers (Adams,
1958), (3) the Uruk-Larsa-Umma area totaling about 6,000 square
kilometers (Adams, personal communication), and (4) the Ur-
E ridu area totaling about 2,000 square kilometers. The first is
the only area of the Tigris drainage examined. The former mid
dle and lower Tigris flood plain has not been examined. The lat
ter three survey areas are centered on the ostensible former
main course of the Euphrates (Jacobsen, 1960). Only small seg
ments of the former southern branch through Borsippa and Marash:
and the early northern branch through Lagash have been examined
in any detail.

In some surveyed areas, settlement of the first phase of the
Early Dynastic is in small enclaves. In the first mentioned area,

2T he settlement map for the first phase of the Early Dynastic period
of the northern alluvium have been constructed from site and artifact
field notes kindly made available to me by Dr. Robert Adams.
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the modern Diyala region, there are two enclaves. The larger is
on a system of small canals southeast of Eshnunna. Here four
large towns are on the periphery of an enclave containing four
s mall towns and sixteen villages or hamlets. Three of the large
towns were upstream from the other settlements in the cluster.
The smaller enclave is on canals south and east of Tutub. It
contains one large town, three or four s mall towns, and a village.
The large town is upstream from the other settlements. North
of these two enclaves near the Jebel Hamrin there is a scatter
of settlements of various sizes. Whether this is a result of in
tense cultivation in the area of the last century or whether this
represents a former sparse distribution of settlements is not
known.

In the second mentioned area, a portion of ancient Akkad,
there are no separate enclaves. Two types of patterns may be
arbitrarily separated. To the north and east of Kutha toward
Sippar are eleven village and hamlet-sized settlements strung
along the main channels of the Euphrates. Kutha and Sippar are
probably large towns. There are no definite small towns. Below
Kutha is a pattern composed of a string of at least four small
towns and two villages along a main channel of the Euphrates.

Data from the third mentioned area, a portion of Central
Sumer, has not been analyzed in detail.

In the fourth mentioned area, a portion of Southern Sumer,
there was a single settlement enclave around Ur. This will be
considered in great detail later. It contained a large town and a
small town on the main channel. There were three small ham
lets scattered between these towns on the channel and on sub-
s idiary canals.

From the above discussion one thing is clear: no two settle
ment areas are alike in pattern. There are likely to be a num
ber of factors underlying these variations: (1) the type of water
situation-a few main channels, as in Akkad, as opposed to a rami
fying set of smaller and smaller channels as on the Diyala; (2) th
position in a cycle of land use-relatively new, as around Tutub,
or developed, as around Eshnunna. Demonstrably old enclaves, in
decline during the first phase of the Early Dynastic, perhaps
exist in Central Sumer, but maps are not yet available; (3) the
ratio of types of cultivation-areas of predominant intensive culti
vation, especially orchard crops, as opposed to areas of predomi
nant extensive cultivation, especially grain. There is as yet no
archeological evidence on this point. (4) Brigandage-smaller en
claves would be less able to defend themselves against marauders
and one could expect few small hamlets or Villages in them. Suet
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is the case around Tutub, below Kutha, and around Dr, all of
which are small enclaves.

Very little is known about economic relations between en
claves in this period. The principal imports into the alluvium
included bitumen, flint, copper, alabaster and similar stones for
vessels, and basalt and similar stones for grinding slabs. Two
large towns on the fringes of the alluvium are associated with
the first two of these imports. Tell Aswad, on the Middle Eu
phrates just above the alluvium, exhibits asphalt debris in quan
tity on the fresh-cut river bank. Perhaps this town was the
center for the exploitation of the bitumen sources at HIt, a short
distance up the river. Tell Abu Rasain, the only large town in
the northern Diyala region, has concentrations of worked flint on
its surface (Adams, 1965). Perhaps this town was on a route by
which flint was brought from sources in the Zagros. Doubtless
there are other towns through which these materials, and others
listed above, were carried to the alluvial communities.

Evidence on the distribution of goods between major towns is
provided by a series of seal impressions from Dr (Legrain, 1936).
These result when the seals of storehouse keepers are impressed
into the still soft clay caps on containers. These particular seal
ings have the signs of seven towns, some of which tend to occur
with each other more than would be expected by chance alone.
Table 2 shows that Dr and Larsa, Larsa and Adab, and Adab and
Ke'S tend to occur on a single seal. The map of Figure 3 shows
that these associated towns tend to be close to each other and in
direct water communication. A system by which a storehouse in
a town is related to those in several nearby towns, and which can
build up into chains of interrelated towns stretching from one end
of the alluvium to the other, is implied. Absent from the seals
are other relatively important towr '3 : Umrna, Lagash, and Kish.
These and other towns may belong (0 other systems of linked
storehouses. It is unfortunate that there is no evidence indicat
ing what material or product was being sealed into the containers.

Nothing is known of the political relations between enclaves
of settlement during this period.

In summary, at about 2800 B.C., the Tigris-Euphrates allu
vial plain was traversed by at least four major river channels
with numerous smaller tributaries and offshoots. On these chan
nels were a number of small settled and cultivated enclaves and
areas each including one or more towns of various sizes. Scarce
materials such as petroleum, metals, and stones were imported
onto the alluvium from the surrounding regions through trade
centers on the alluvial edge. These resources, and most probably
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TABLE 2

CITY NAMES ON THE ARCHAIC SEAL IMPRESSIONS

Seal
-

City
Number Kes

~ -
Dr Larsa Abad E. Anna (Bird) (Snake)

-
398 X X X · ..·.. · .. · ..
400 X · .. X X · .. · .. ·..
401 X · .. X X · .. · .. · ..
402 · .. · .. X X · .. · .. ·..
404 X · .. · .. X· .. · .. ·..
407 · .. X X X
410

· .. ·.. · ..
X X · .. X· .. · .. ·..

412 · .. X X · .. · .. · .. ·..
413 · .. X X · .. · .. · .. ·..
414 X X ·.. · .. · .. · .. X
415 · .. X X X · .. X X
416 X X · .. ·.. X ·..
417 · .. X · .. · .. · .. X X
421 X X · .. · .. · .. X X
424 · .. · .. · .. · .. · .. X
429 X X

· ..
· .. ·.. · .. · .. · ..

City

Dr · .. 6/9 3/9 3/9 3/9 1/9 1/9
Larsa 6/11 ·.. 5/11 2/11 3/11 3/11 3/11
Adab 3/8 5/8 ... 4/8 1/8 1/8 1/8
Kes 3/5 2/5 4/5 ... 0/5 0/5 1/4
~

E. Anna 3/4 3/4 1/4 0/4 ... 0/4 0/4
(Bird) 1/4 3/4 1/4 0/4 0/4 ... 2/4
(Snake) 1/3 3/3 1/3 1/3 0/3 2/3 ...

products of the alluvium itself, were distributed from enclave to
enclave by water under some type of intercity exchange arrange
ment whose economic and political structure is not known.

UR AS AN URBAN SYSTEM CA. 2800 B.C.

It is not yet possible to describe any early Mesopotamian
settlement enclave in detail or to propose and test hypotheses
about any urban system as a whole. In this section I will brief
ly describe the settlement pattern of this enclave as a whole,
and present what is known about the organization of activities in
the town or Ur , This will provide background for our detailed
consideration of the organization of the rural economy.



EARLY DYNASTIC UR: THE CONTEXT 33

The enclave of settlement around Ur occupies the north
eastern edge of the area surveyed in 1966. The formerly in
habited land to the south around Eridu was largely abandoned
alluvial desert, with old canals and depressions filling with water
only in spring and with only a few small settlements surviving.
Fifteen kilometers to the south were the great dunes and beyond
these the stony desert. The southern margin and the upstream
end of the enclave are well studied. If the downstream end is
considered to be the effective walking limit from Ur, then the
enclave was a small one of 9000 hectares.

Five types of features occur within this enclave: the first is
the channel of an ancient water course. At least one of the many
channels visible on the air photographs dates to the Early Dynas
tic period. This comes from the northeast and bifurcated at the
town of Sakher-i. These two marks then disappear under the silt
cover left by later cultivation. The main channel probably curved
around the southwest side of Ur, since the site was more built up
on this side, and flowed northeast into areas not yet investigated.
Evidence of a small canal not definitely visible on the air photos
was excavated at the village of Sakheri Sughir. The possible
canal ran from west to east. Prior to or during the early stages
of the village's occupation, a channel was dug south of the site,
but it was allowed to fill with sand and refuse. During the later
stages of the site's history, the mound dropped off abruptly to
the north. In addition, this slope of the mound received great
lenses of clean silt, in volumes out of all proportion to the quan
tity of mud-brick construction in the area. It seems probable,
though not proven, that a small canal ran along this side of the
mound. By analogy with the bifurcation at Sakheri and the small
canal at Sakheri Sughir, I have shown similar canals branching
off the main channel of the Euphrates on the conjectural map of
the enclave (Fig. 4). The actual pattern was doubtless more com
plex.

The second type of feature is the town site. The major
town, _Ur, may have covered about twenty hectares. This is based
onLhe assumption that the southeast end of the mound was not
settled until late Early Dynastic times, when much secular hous
ing on the northwest end was replaced by public buildings. There
is no direct evidence of this. The site was definitely reveted on
the southeast, and may have been completely surrounded by a low
wall. Urban land use as revealed by Woolley's excavations, will
be discussed below. The minor town, Sakher i, was up the main
channel to the northwest of Ur. Surface traces of the period
cover eight hectares. Air photos reveal a complete town wall,
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but its date is unknown. Concentrations of very large jar sherds,
kiln wasters, and baked plano-convex bricks suggest storage
areas, craft areas, and public buildings, respectively. Little
more can be said without excavation.

A third type of feature is the village or hamlet site. The
three such sites in this area are less than two hectares in size.
As will be discussed in the next chapter, structures were widely
scattered on these sites and they rose only slowly, never exceed
ing a few meters in height. Thus some may be invisible below
the later alluvium. One of three in the area under consideration,
the site of Shaman, is probably on the main channel halfway be
tween Ur and Sakheri. Though the situation is obscured by much
later debris, the village probably covered about one hectare and
contained ten dwelling compounds. To the north is Sakheri Sug
hir, sounded by a joint operation of the University of Chicago
Oriental Institute and the Iraq Directorate General of Antiquities
in 1966. It covers an area of one and a half hectares in the
middle of the first phase of the Early Dynastic period. It could
have contained 15 dwelling compounds. To the southwest of
Shaman was a small unnamed hamlet site. It is triangular in
shape and covered four-tenths of a hectare. It could have con
tained three compounds. These three sites, one south of the
main channel, one north of the main channel, and one on that
channel, are roughly halfway between Ur and Sakheri in an area
not within convenient walking distance of either town.

A fourth kind of feature can be called a "rural center" in
absence of a clear understanding of the activities conducted in it.
One of these is known at Tell 'Ubaid. It is located on the north
end of the 'Ubaid period village site. It was excavated by Hall
and Woolley (1927) and reinvestigated and considerably clarified
by Delougaz (1938). Most of the known remains date to the final
phase of the Early Dynastic period. Leveled by this later build
ing activity was an earlier oval compound with a series of rooms
facing inward to the court. There was a single entrance from
the outside. Presumably the later temple platform obliterated
some kind of shrine in the center of the court. A few fragments
of possible lexical texts suggest that scribes worked here, at
least in later times. It is not certain that this oval compound is
from the first phase of the Early Dynastic period, but since a
cemetery of that phase occurs on the south end of the mound of
'Ubaid, and since the complex was founded no later than the pre
ceding Jemdet Nasr period, such seems reasonable.

A fifth type of feature is cemeteries. Two are known. Both are
on natural sandy knolls with evidences of prehistoric occupation.
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One is at 'Ubaid. It will be discussed in detail in the next chap..
ter. Another is southeast of 'Ubaid and southwest of Ur on what
must have been the fringes of cultivation. This unnamed and
completely eroded site was littered with fine stone bowl frag
ments more reminiscent of the burials at Ur than those at 'Ubaid.
It may have been a cemetery for the town dwellers of Ur.

These various types of features must have occupied much of
the 9000 hectares in the enclave. In addition, it is likely that
sites of earlier periods, flooded areas, and salty areas removed
more land from cultivation. Assuming one-third to be thus elimi
nated by analogy with comparable modern situations (Poyck, 1962),
6000 cultivatable hectares would remain.

It would be difficult to consider the organization of an urban
system as a whole without adequate samples of observations on
the c raft and political centers. In the following paragraphs I
will summarize the little that is known about such areas.

Between 1920 and 1932 the site of Ur was extensively inves
tigated by the British Museum and the University of Pennsylvania
under the direction of Sir Leonard Woolley. He attempted to re
veal the main temple area as it was around 2000 B.C. Only lim
ited areas of the Early Dynastic settlement were revealed. These
remains are shown in Figures 5 and 6. In addition, some of the
clay tablets provide information relevant to the organization of
activity in the town.

First let us consider urban land use. Four general types of
land use can be described. The first is for temple areas. These
are elaborately planned complexes often with an outer wall sur
rounding utility rooms of various kinds and an inner court and
shrine or shrines often on a raised platform. The temple and
ziggurat of Nanna at Ur is a particularly large example. When
probable storerooms, kitchens, guardrooms, and shrines are
eliminated from consideration, there is dwelling room for no
more than twenty attendants in this mammoth complex. Since
the structure of the first phase of the Early Dynastic was de
stroyed down to its foundations there is no artifactual debris of
this period reported. The debris in the duplicate later Early
Dynastic structure is predominantly sealings removed from stor
age containers, bits of inlay and statuary which probably once
decorated the complex, and weapons fragments-clay "sling mis
siles," spear points, and a bitumen mace head. The latter item
is now used on shepherds' staffs. Ceramics are rare. The
large size of the possible kitchens suggests that on occasion
many people were fed at once.
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A second use for town land is for 3:r_ge sec~~~~ building
complexes. Though such buildings must have been the source of
the many tablets and container sealings thrown over the south
east revetment, the area southeast of the Nanna temple where
they probably stood was not adequately investigated. The better
examples of such buildings of the later Early Dynastic period
were found above the smaller structures discussed in the next
paragraph. These structures show much variation. One coru
plex has massive outer walls and light, irregular, interior parti
tions leaving small rooms. Another complex has planned, but
rather light construction with large courts and a variety of r00111E
In these structures, ovens, braziers, and discarded bone suggest
some cooking activity. Small ornaments are relatively frequent.
Seals, seal impressions, accounting tablets, and a variety of
unique finds occur. Small cups and unspouted jars are common.
Very large jars seem to be distinctive to this type of structural
complex. This type of complex is most poorly understood and
probably most crucial to understanding how towns were organized
It is possible that this type of structural complex contained such
things as high status dwellings, servants' quarters, storerooms,
workshops, and so on.

A third use for town land is for small secular building com
plexes. Several levels of such architecture were investigated on
the southeast side of the mound. R00111S are small and closely
packed. Allowing three rooms to a farni ly of six, densities of
three hundred people on a hectare would be possible. Grinding
stones, braziers, jewelry, and other unique small finds occur.
Conical cups and small unspouted jars are common. Medium
and large-sized spouted jars seem distinctive to this type of
structural complex. The absence of ovens in these structures is
striking. Presumably these are the dwellings of the working pop
ulation.

A final use of town land is as location for a dU111p and ceme
tery. Apparently only the steep edge of the mound outside the
town 's revetments was used for these purposes.

In the absence of adequate architectural information, 200 peo
ple per hectare are assumed for the towns. Dr would have had
4,000 inhabitants. Sakheri would have had 1,600 inhabitants. Hav
ing seven people per rural residence unit, about 200 people would
have lived in rural settlements. Assuming that S0111e rural set
tle ments were not located in the survey, the Dr enclave would
have had about 6,000 inhabitants.

F'r om the artifacts found in these various areas, the prac
tice of the following crafts at Dr can be inferred:
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a) throwing and firing of ceramics
b) cutting of stone bowIs (the cutting head of a rotary drill

for rounding out the inside of stone bowls was found on the
dump)

c) smithing of copper vessels
d) hand spinning (spindle whorls were found)
e) seal cutting.
The many other crafts that must have existed can only be

directly demonstrated through better samples and better methods.
Some of the texts provide evidence, direct or indirect, of

production and administration in the town itself. First, however,
a description of the findspot and the character of the tablet sam
ple is necessary.

The tablets were found with the seal impressions in the
strata of burned debris on the southeast slope of the town. These
strata at times coalesced into one stratum, and fragments of a
single tablet sometimes appeared in both strata. Thus the strata
seem to result from the clearing away of a single, burned struc
ture or group of structures. Presumably most of the tablets
were written in the space of a few years.

The tablets were studied by Burrows (1935). Of the 375
catalogued by him, about 220 are large enough to be useful in a
study of content. Very few of these are undamaged. Most are
small portions of the original text. The bulk of these involve
rural production. They deal with land, grain, animals, reeds,
trees, fish, or food allotted to individuals who are connected with
these products in some way. These will be considered in Chap
ter VI. 3

Here we will consider (1) scribal activity itself, (2) some
specialists and officials mentioned in passing in the texts, and
(3) some groups of people who apparently had special duties in
the town.

The presence of scribes is clearly demonstrated by the ex
istence of texts, however, there is no definite reference to the
scribal craft in the texts. Nevertheless, certain points are clear.
First, the mixture of economic and practice texts suggests that
scribes were trained in the place of business. Some texts are
merely practice markings. In addition, there are a number of
sign lists including the names of statuses, fish, gods, and feasts,

<)

uThe following modified system is used for transcribing Sumerian:
When the reading of a syllable is known , it is 'written with lower case
letters, when not, it is written with upper case letter-s. When the proper
order is knO\\TI then the syllables are separated by a period, when not,
they are separated by a colon.
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which much have been used in training. Second, scribes record
ed literary compositions in spite of the simplicity of the writing
system. One fragment is from a work about Abzu, the personi
fication of the Deeps, and various birds. This is the oldest re
ported literary fragment (Biggs, 1966:79). It is possible that
such efforts represent a hobby or pastime of the scribes.

There are no texts which explicitly deal with other town spe
cialists or craftsmen in any organized way. Nevertheless, when
two individuals having the same name are mentioned in a text,
then they are distinguished by some additional appellation. Often
this appellation is the name of the man's craft or specialty. Bur
rows collected the names of eighty of these specialists. Elimi
nating those referring to administrative or ritual positions and
those whose meaning or context are not clear, eight remain:

sidim.gal
nagar
simug
nu.kir x(SAR)
muhaldirn
en.giz
MUNU3·MU
a.zu

chief bricklayer
carpenter
smith
gardener
cook
kitchen supervisor
maltster
physician

Several important buildings are mentioned. The AB was an
institution with a large storehouse and a staff. A te mple for
Nanna is not mentioned in the texts, though its archeological re
mains are clear. It may be that the AB was the temple of Nan
na, but was not given its later name until it was necessary to
distinguish the AB or Dr from that of other towns.

The e-gal, the palace, is also mentioned. Though officials
of the lugal, the resident of the palace, are mentioned; and though
a number of personal names refer to the lugal, there is no con
vincing direct reference to this personage. It is possible that at
this time Dr had no resident lugal but was subordinate to that of
another town. If the lugal were less important, however, than
he later became, it would be difficult to tell his title from his
personal name. This role is poorly understood.

It is likely that many of the texts listing rations of food and
other items, and listing groups of people, in fact refer to the or
ganizing and provisioning of people working in the town. How
ever, in only a few examples is there any indication on the tablet
that such might be so. Four possible cases are listed below.

The AB. - Text 50 records the giving of bread of the AB to
various people. Two loaves go to one individual and five to
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another. Five or six go to the female servants of the AB. These
people may have cared for the storehouse, or performed some
unknown activity connected with the institution.

Text 95 records the exchange of 73 gur of grain (NINDA2x
BAPPIR.salO) from the AB and the allotting of 94 gur of grain
for eating (~e .ku) to three important people.

The Temple of Inanna, - Text 72 records the disposition of
bread associated with the goddess of Innana. Of the thirty loaves,
eight of them are actually offered to the goddess. The rest are
apparently given to various people. Perhaps these are the cus
todians of the temple.

Text 93 records a similar disposition of bread to a number
of groups in addition to Innana and her associates. The E.AN,
the house of the god, and the ki:GEME 2 , the place of women, and
various individuals and office holders also received bread.

Several additional texts dealing with the AB and with Innana
are known. The above examples serve to illustrate this type of
text relevant to town activities.

SUMMARY

The context of the rural economy of the enclave around Dr
in the first phase of the Early Dynastic is generally clear: On
the southern alluvium there was a trend toward fewer and larger
settlements. Ur was a larger town in a s mall cultivated enclave.
The town was tied to others up the river in some sort of ex
change relations. The town had a few surrounding s mal.ler settle
ments. There were some central institutions-a storehouse, vari
ous temples, and a palace-in some way interrelated. A variety
of officials and craftsmen worked in the town. The organization
of these statuses and institutions is unclear, and will remain so
until more contemporary documentation is available. Neverthe
less, the organization of rural production can be studied without
complete understanding of town organization.



IV

A RURAL COMMUNITY

IN this chapter I will consider a rural community: its physical
structure, its technology, and its inhabitants. While it is clear

that only a small segment of the agricultural work force lived in
such rural settlements, we can be certain that evidence from
such a settlement pertains to rural laborers. On the other hand,
it is difficult to ascribe any domestic structure in a town to
either town or rural laborers.

INTRODUCTION

Fieldwork at the small site of Sakheri Sughir was previously
described in the preface. The position of the site in the settle
ment pattern was discussed in Chapter III. In the following pages
the types and distributions of features and artifacts are discussed.
The artifact count is presented in Appendix II.

The ancient settlement is now marked by an irregular scat
ter of potsherds, 250 meters from east to west and 110 meters
from north to south. Much of this scatter results from eroded
peripheral dumps of later Early Dynastic times. During the
period of interest, the middle portion of the first phase of the
Early Dynastic per-iod, the site was about 230 meters by 70
meters, or about 1.5 hectares. At this time the site was about
one and a half meters above the plain level. The initial occupa
tion was probably near the beginning of the Early Dynastic peri
od, The final occupation was perhaps during the middle phase of
the Early Dynastic period. At this time the little mound may
have risen as high as three meters. Two processes have all but
obliterated the mound: irrigation of the first and second millen
nia B.C. deposited silt on the plain and raised its surface about
two meters. Erosion lowered its summit, leaving only the pe
ripheral dumps of the later occupations. The site is virtually
invisible (see Fig. 7).

The site was selected from among the three between Dr and
Sakheri because it is in danger of obliteration by expanding mod
ern cultivation.

43
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FIG. 7. Sakheri Sughir. The dotted line encloses the concentrations of
sherds marking dumps; the solid-lined rectangles are excava
tions; the small black rectangles represent baked bricks.

The original plan of excavation was based on the erroneous
assumption that recognizable architecture would be found immedi
ately below the surface. I intended to clean two ten-meter-wide
strips across the site from north to south along two randomly
selected lines, completely exposing the uppermost level. In fact
30 centimeters or more of weathered debris had to be removed
before mud construction was recognizable. Only two 10 by 30
meter blocks in one of the strips could be investigated. About
three per cent of the middle Early Dynastic I settlement was ex
amined.

Separate sets of stratigraphic numbers were assigned to the
two blocks. Two small soundings were carried down to the Early
Dynastic plain level-one, to the south of the site, provided infor
mation on the original plain level and on the characteristics of
irrigation deposited silts. As mentioned in Chapter III, direct
evidence of a shallow ditch running along the south edge of the
settlement was found. A section showing this ditch and an over
lapping sequence of irrigation sediments and former sabkhah soils
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(Buringh, 1960:83-99) is on Fig. 8. The other small sounding,
known as the "deep sounding," was in the north block. This re
vealed the following stratigraphic sequence from top to bottom
with altitude measured in meters above the arbitrary field datum
(s ee Fig. 9).

0: A number assigned to all features originating from strata
now destroyed; that is, from above the present surface at
+3.85 m.

0/1: 3.85 to 3.45 m, Red-brown silt-clay with fine columnar frac
ture.

I: 3.45 to 3.35 m, In the deep sounding this stratum appears
as a scatter of sherds in the base of the above described de
posit. To the north, as will be detailed in the next para
graph, this stratum can occur as one or more compact floors
each overlain by brown silt-clay containing many sherds,

1/11: 3.35 to 3.10 m. Red-brown silt-clay with coarse fracture,
II: 3.10 to 2.85 m. Brown silt-clay containing sherds,

II/III: 2.85 to 2075 m, Dark brown silt-clay with few sherds,
III: 2.70 to 2.40 m, The deep sounding penetrated this stratum

at a point where some complex architectural feature had been
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FIG. 8. A section of the "canal sounding":
a. Fine greenish silt-clay; b. coarse
brown silt-clay; c. compact brown
silt-clay; d. coarse dark brown silt
clay; e. compact light brown sandy
silt; j. coarse dark brown silt-clay;
g: compact light brown sandy silt;
h. dark brown silt-clay with char
coal and brick fragments; [; green
ish sandy silt; j. mottled dark brown
pact light brown silt-clay.

and gray silt-clay; le. corn-



46 RURAL PRODUCTION IN MESOPOTAMIA

built. On the west side of the square there was (from top to
bottom) a compact floor with rectangular hearth, a puddled
clay deposit bordered by lightly-baked bricks, and another
complex floor. East of the brick border there were five
compact floors of various color's,

IV: 2.40 to 1.85 m. The sounding penetrated this stratum at a
similarly complex point, On the south wall the footings of
poorly bonded plano-convex mud-brick wall were found, North
of this wall (from top to bottom) was a layer of mud-brick
fragments, a solid layer of packed mud brick, a compact
floor, a layer of dark brown silt, and, finally, another com
pact floor.

V: Below 1.85 m, The upper .08 meters was composed of mot
tled red-brown and gray silt-clay containing a few charcoal
flecks. Below an irregular but definite interface there was a
deposit of light red-brown silt with occasional clay lenses.
This was tested to a depth of 30 ern, without finding further
evidence of human occupation.
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FIG. 9. A section of the "deep sounding" (the uppermost twenty centime
ters are not shown): a. Disturbed; b. fine red-brown silt-clay;
c. coarse red-brown silt-clay; d. compact brown silt-clay with
sherds; e. dark brown silt-clay; f. dark brown silt-clay with char
coal and burnt clay; g. compact puddled light brown silt-clay;
h. compact puddled red-brown silt-clay; i. brown silt-clay with
charcoal and burnt clay; j. greenish silt; k. dark brown silt-clay
with charcoal; l. light brown silt-clay with burnt clay; m. light
brown silt; n. red-brown clay with sandy sun-dried brick frag
ments; o. plano-convex sun-dried brick in brown clay matrix;
p. greenish sandy clay; q. dark brown silt-clay with sherds;
r. mottled red-brown and gray silt-clay with some charcoal;
s. light red-brown silt with clllY layers.
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The general pattern of occupational deposition seems to be
one of isolated architectural remains with complex arrangernents
of walls, floors, and both external and internal special features.
These remains are separated by open areas covered with sedi
ment' washed and reworked from the piles of architectural debris
and canal cleanings. Horizontal scatters of sherds in such de
posits would mark relatively stable surfaces contemporary with
periods of architectural repair. Since architectural complexes
could shift from place to place in time, the sequence of strata
could appear to be very different in different places. With these
factors in mind, let us consider the depositional history of the
small part of the site that the sounding happened to penetrate.

The relatively coarse oxidized deposit of stratum V was
probably laid down near the bank of a channel. This slight levee
may have been cultivated prior to occupation. The first occu
pants built and occupied a room. When this was abandoned, the
room was packed with used mud brick. Another structure of
some kind was built on the resulting mound. A hearth on a pud
dled mud platform was built on a floor in this structure, but
gradually floors built up around the platform hiding it from view.
This structure was leveled, and constructing shifted from the
area. A scatter of refuse, a layer of weathered mua brick and
canal cleanings, another layer of refuse and yet another layer of
weathered debris were all deposited in this spot.

The upper levels of both the north and south blocks »ie:« ex
tensively investigated. In the north block there was architectural
continuity from floor to floor so each floor and the debris above
it were labeled as subdivisions of a single stratum, from top to
bottom in la, Ib, and Ic. Ie was investigated in only one small
area. la and Ib coalesced into a single floor throughout much of
the block. In the south block the floors showed no significant
structural continuity so the deposits were labeled as separate
strata; from top to bottom, I, II, and III. The floor of Ib in the
north block dipped down from north to south. If it continued at
its observed dip it would meet the floor of stratum III in the
south unit. Thus some of the features in the south unit are later
than those in the north unit. (See Fig. 10 for a simplified pre
sentation of the north-south section.)

FEATURES

Since there were few features and no two were alike, each
will be described verbally in a brief paragraph. First the
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FIG. 10. The excavations at Sakheri Sughir: a. rectangular floor; h. work area; c. large pit;d. two meters north of work area; e. burial; f. five meters north of work area;g. eight meters north of work area; h. deep sounding; 1. twelve meters south ofwork area; j. small pit; k. north extension (note post mold); l, central trench insidestructure; m: southeast area inside structure; n; southwest area inside structure;o. east of structure; p. south of structure.

~c::
~

>
tool

'"d
~
og
(J
~
.-4

o
Z
.-4

Z

a=
t%j
U)

o
'"d

~
>a=
>

~
co

101N-1I0W

100N-100W

140N-106•••

- 4.0

-
.L-- N

METER

114M-IOTW

4.0- ~~I ~.. :?§§±";; ----

METER

14 ON -IOOW

o
~--L_

.--: A.- ,

161.5N-1I0W

8 0

r - -.---
I
I
I
I

E

D

161·5 N-IIOW

STERILE .ILT

,

COMPACT FLOOR

-,
I
I
I
I
I
I
I

L006E FLOOR

;.:.:.:-:

_ MUD IRICK

G

~ IRICK RUBBLE



A RURAL COMMUNITY 49

features of the north block, then the features of the south block,
will be described. Finally, the plan of this part of the settle
ment in successive intervals of time will be discussed. The
stratum number and location of the center or of the limits of
each feature are given in parentheses.

Child Burial (0; 159.4N-100W).-ln a pit 1.45 by 1.15 meters
and more than .5 meters deep, are the articulated remains of a
child of about nine years age.! It was loosely flexed on the right
side, with spine roughly east-west, head west, face south, arms
bent to bring the hands near the face, and legs slightly bent at
hips and tightly bent at the knees. West of the head were a
group of vessels including a large straight rim-spouted jar with
reserve slip decoration (Fig. 9), a medium straight rim-spouted
jar (Fig. 9), and four wide conical cups, one of which covered
each jar and two of which were west of the jars. Northwest of
the skull was a small ledge-rim jar (Fig. 9). North of the body
was a narrow conical cup. Also north of the body by the left
elbow was a denticulate sickle blade. This grave group provides
a useful datum for correlation with the 'Ubaid cemetery.

The North Block

Small Pit (0; 140N-102W).-Only the edge of this refuse
filled depreastorrwas investigated. It is probably about 2.5 me
ters in diameter and more than .30 meters deep.

Rectangular Floor (la, Ib, between 152.3 and 156.9N; 104.7
and 109.4W).-A compact dark silt clay floor separating into two
floors to the east. The north, west, and south edges are rela
tively straight and face the cardinal points. There is no definite
eastern edge. The long oven (see below) blocks the southeast
corner of the floor. On the south edge of the floor near this
oven was a partially baked remnant of a mud-brick wall, one
brick Wide. This suggests that the regular south, west, and
north edges of the floor were surrounded by a thin wall. There
was a fragment of a grinding slab near the north edge on the
floor. In addition there was an earlier rectangular hearth and a
later circular hearth on the floor (see below).

Long Oven (la, I b; 153N-105.8W).-This complex feature had
two main parts, a long hearth and a wall footing.

The main part of the wall footing runs from north-northeast to
south -southwest. It is one brick wide and, as preserved, four
courses high. Floor Ib stops against the southeast edge of the
wall. Floor la seems to continue over the third course. The
bricks of the Iour..th course are laid on this floor at right angles

1This is called Burial 2 in Appendix III.
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with spaces, perhaps air intakes, between them. At the northern
end there is a corner. A short thick segment of wall runs
southwest. It is composed of two thin walls one brick width thick
separated by a small space. The plano-convex bricks and the
mortar of all these wall remnants were baked: those near the
oven are hard and yellow-brown; those farther away are soft and
red. A pile of fragments of such brick was found three meters
northwest of the oven on floor lb. These probably result from a
rebuilding of the oven before floor Ia was constructed. Among
the fragments was a baked fragment of wall, one brick length
thick laid in herringbone pattern.

The long hearth is northwest of the wall. The central por
tion was 2.85 meters long, 1.60 meters wide, and .20 meters be
low floor lb. The primary fill of the hearth is a dark-brown silt
clay. Above this is a thick deposit of gray ash resulting from
burnt straw. The outer edge of the hearth is a hard baked yel
low clay. It is possible that this was the base of a vault which
arched over the hearth. At either end of this central hearth is
a shallower, ill-defined ash-Iilled hearth which rises and expands
to meet the floor (see Fig. 11). There is little to indicate the
exact function of this feature. Mr. Fuad safar has suggested that
it was a s mall kiln for lightly firing bricks or other heavy ce
ramic items. Because of its unique form an attempt was made
to cover the feature so it can be reexamined in the future. '

Round Hearth (La; 154.3N-I07.7W).-This feature is near the
west edge of the rectangular floor. It was constructed from the
sherds of a large bowl (see Fig. 11). The rim sherds were
forced into the floor as a border .65 meters in diameter. Some
body sherds were used as paving for the floor of the hearth. The
paving is separated from the floor below by a centimeter of de
bris suggesting the hearth was used late in the floor's history
There were traces of gray ash in the interstices between the pav
ing sherds.

Rectangular Hearth (Ib; 155.8N-I07.6W).-This feature was
near the northwest corner of the floor. It was .80 meters by .95
meters and was hardened by a baked yellow-clay rim. It was
cut about two centimeters into the floor. There were lenses of
ash and carbonaceous material in it. Floor la continued over it
suggesting it was used early in the history of the floor.

Round Oven (la, Ib, Ie; 152.0N-I02.8W).-lmmediately east of
the rectangular floor and its associated features was a less com
pact series of floors. This area is called the Work Floor. On
these floors was a clay oven with an inside diameter of 1.20
meters. The baked inner edge of the clay footing was preserved.
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The floor was paved with small jar sherds. The oven was con
structed and reconstructed on the same spot on three successive
occasions.

Large Pit (Ia or Ib 157.0N-100W).-West of the above men
tioned work floor, the edge of a large pit was investigated. This
pit is perhaps more than four meters in diameter and of unknown
depth. Presumably Some of the debris between the floors of Ia
and I b was thrown from this pit. 2 The cranium of an adolescent
found loose on the floor just east of the long oven may have been
from a burial disturbed by this pit. The pit contains a lower
gray ashy lense, and an upper dark brown silt-clay lense. Un
doubtedly if the central area of the pit were investigated it would
appear to be more complex.

Sloping Floor (Ib; between 161.8 and 165.2N, 107 and 109.75W.
Northwest of the rectangular floor there is a separate very com
pact light brown silt-clay floor at the level of floor lb. To the
south this floor is level at 3.50 meters above the arbitrary da
tum, but to the north it slopes off irregularly at about a 15 de
gree angle. On the level area were broken fragments of a medi
um-sized spouted jar, a double-rim dish, and a stone bowl. This
is an unusual combination, Floor Ia continues northward, at a
level of about 3.55 meters, to the limits of the block. Thus the
north edge of the site was considerably expanded between the build
ing of floors Ib and Ia.

Oval Oven (Ic; 155.0N-103.2W).-Below the less compact floor
of Ib an unusual and well-preserved oven was excavated. Its
long axis is, from northeast to southwest, 1.9 meters. It is .8
meters wide. Its floor is .3 meters below the floor from which
it is constructed. The inside is baked. The primary fill is a
brown silt-clay with charcoal and ash. Above this is a mottled
silt-clay containing fragments of the baked dome of the oven.

Other Features in the North Block. -The two complex fea
tures noted in the above stratigraphic description of the deep
sounding were not sufficiently uncovered to warrant further dis
cussion. A second oven was noted on the floor of Ic but was not
completely uncovered.

The South Block

Rectangular Structure (II ; between 104N and 111.6N, 104 and
113W). - Three walls of a rectangular structure were preserved.
It was built or reconstructed on the floor of stratum II and de
stroyed before stratum II was sealed off by the floor of stratum
III. All the construction was weathered, and individual bricks

2This is called Burial 1 in Appendix III.



A RURAL COMMUNITY 53

were difficult to trace (see Fig. 12). The west wall is .93 me
ters thick. The footing appears to be simple mud construction. The
first course of brick is composed of stretchers laid flat. Above
this the second course of brick is composed of headers laid ob
liquely, slanting downwards to the right when viewed from the
inside. These bricks average .21 by .15 meters. Given these
dimensions, the first course would be six brick widths thick, and
the second course would be four brick lengths wide. The south
wall is .88 to .93 meters wide and similarly constructed. The
bricks are, however, .18 to .20 meters long and .12 meters wide.
It is possible that the first course is seven brick widths thick
and the second is five brick lengths wide. Several attempts to
check this possibility by tracing the bricks in plan were not sue
cessful.A single buttress was noted near the southeast corner.
It is .60 meters wide and projects out .80 meters. There was
not enough time to check for a similar buttress near the south
west corner. The east wall was largely destroyed by a later
pit. It is .85 meters wide. The mud construction was unclear.
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FIG. 12. Details of the rectangular structure-lIB: a. Post mold; b. oval
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Outside the wall a simple water table of baked flat bricks, aver
aging .26 by .18 by .11 meters, on edge, protects the wall from
rain splatter. Whereas the mud construction of all three walls
continued slightly below the compact floor of stratum IT, these
baked bricks nested on the floor and are thus an addition to the
building. There is no evidence of a north wall. The southeast
corner of the building was badly disturbed. The southwest corner
was sufficiently investigated to reveal that building details had
been obscured by a later pit.

The floor inside the building, numbered ITb, was cleaned but
not penetrated. Above this are thin layers of gray ash and light
brown silt. In the northwest corner of the structure there are
three distinct floors in this deposit. The uppermost of these is
continuous throughout the building and was numbered ITa. Floor
ITb slants up markedly at its north edge. There is a possible
shallow post hole .15 meters in diameter and cut .07 meters into
floor IT b, at the point where the floor slants up. The debris be
tween floor lIb and la at this point included a thick lense of mud
construction fragments. This evidence suggests that during the
time between the construction of floors lIb and ITa, this rectangu
lar structure was open to the north, where there was a small
mound of debris next to a deteriorating wall. On the lower floor
Ib there is one feature: an oval hearth (108.8N, 106.7W), about
.90 meters by .80 meters, bordered by two courses of brick.
Both whole and fragmentary baked and unbaked plano-convex
bricks were used.

The fill above Floor lIa is composed of lenses of brown silt
clay containing varying amounts of mud construction fragments
and charred debris. The east-west section indicates that first
some construction collapsed, then the building was burnt, then
more construction debris fell in. In this higher construction de
bris there are two items of interest. East of the building is a
cylindrical ceramic drain. This was probably fixed through the
east wall to drain a flat roof. Inside the building is an align
ment of at least four plano-convex bricks end to end from north
to south. These probably fell from the west wall, but their func
tion is not known.

There were no features immediately east or south of this
building. Stratum IT dips south of the structure indicating the
site's edge, and perhaps explaining the presence of the buttress.
As mentioned above, there seems to have been a mound of de
bris north of the building. The area west of the building was not
effectively investigated. Two disturbances penetrate the debris
of the rectangular structure. The large pit which destroyed the
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southwest corner was not investigated. Since it contains inverted
conical cups, it may contain a burial. The small pit which ob
scures the southwest corner is about .6 meters in diameter. In
its bottom are an ox scapula, other bones, and some medium
sized jar sherds.

Summary and Interpretation of the Features

Assuming Floor Ib in the north block to be contemporary
with the floor of III in the south block, then the strip across the
village, which is so incompletely investigated, might have looked
thus: To the south, there was an unknown structure known at
present only as a heap of mud construction debris under the floor
of stratum II. Twenty meters to the north was a rectangular
shed containing a long oven, and a rectangular hearth. East of
this was an oven on a work floor. To the north, the site sloped
off abruptly. The large quantity of sediment in this area may
have resulted from canal cleaning. Later, the south structure
fell into disrepair, the north shed was torn down, and a pit was
dug in the work floor to provide fill for reconstruction.

In la-II times, a structure was built on the south edge of
the site. This was about nine meters square with thick walls
and a buttress. Such characteristics are known in contemporary
buildings at Ur, and they need not indicate a two-story building.
The flat roof of the building was doubtless utilized. The lower
story was a living area, judging by the artifact debris and hearth
on its floor. There is no way of knowing, however, whether this
structure is completely revealed and, if so, how typical it is of
the dwelling units on the site, without conducting more excava
tions. Thirty meters to the north the restored shed and long
oven with a new round hearth continued to be used as before.
There was as before an oven to the east. Further east, in an
uninvestigated area of the site, a concentration of baked bricks
was noted. These may mark the dwelling unit with which the
shed and work oven were associated.

We can draw two useful points from this discussion of the
features at Sakheri Sughir:

1) There is little architectural evidence for specialized ac
tivities. The unusual long oven might have been used for the
firing of s mall quantities of brick. The other features are to
this day used in Iraqi villages.

2) Domestic units were not densely packed. On the site,
about 25 meters separates the two complexes at any time , re
gardless of how one correlates the levels of the north and south
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blocks. This figure has been used in the computation of rural
population given in Chapter III even though it is based on a mini
mum of evidence.

TECHNOLOGY

In this section, the artifacts manufactured from each differ
ent raw material are discussed. After this, possible functional
categories of items are discussed.

Chipped stone

Most of the stone is a fine to medium grain, homogenous or
mottled light gray-brown flint. The stone sometimes exhibits a
pitted chalky cortex or a white patination. This is not available
in the nearby stony desert. Its source is unknown.

A single blade core and a core platform trimming flake were
found on the surface of the site. A core side trimming flake
was excavated. These few items indicate only that blades were
struck from cores on the site, rather than imported.

Two complete blades and seven blade fragments were found.
Three had irregular retouch suggesting use (Fig. 13b J c).

Twenty -five denticulate sickle blades are recorded. These
were manufactured from small segments of blades, most of which
are between 1.5 and 3.5 centimeters in length. On at least one
edge there is a set of small deep notches. On 15 examples
there are traces of the bitumen, which probably held the sickle
blades into a wooden handle. Four examples are fixed in lumps
of bitumen and in two of these the bitumen lump was molded into
the basal sherds of vessels. These blades, all new or retouched,
were probably dropped in the hot bitumen as the owner was pre
paring to fix them into a sickle handle.

A microscopic study of a surface sample of sickle blades is
now being attempted. Preliminary observations suggest that the
reaper pulled the sickle at an angle toward the shoulder of the
arm holding the sickle. Simple examination of the sheen caused
by the silica in the stems of grasses, on the excavated sample
revealed the following patterns of wear:

15 had no definite sheen. They were little used (Fig" 13~ e, h).
5 had sheen on the bottom of the blade, and on top both in and be

tween the notches, They were well used on one side (Fig. 13g).
3 had sheen on the bottom of the blade and on the top between the

teeth but not in the notches" Two of these had definitely been well used,
retouched, and discarded (Fig. 13/).
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FIG. 13. Chipped stone artifacts: a. Chopper (00005); b-c. blade segments
(03000, 02700); d-e. unused denticulate sickles (083-41, 08340);
f-i. used denticulate sickles with sheen and bitumen (0001-4,
07138, 03730).
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1 had complete sheen on one edge and sheen only on the bottom of the
other edge. This had been well used on one edge, turned over and worked
on the other edge, lightly used, and retouched.

1 had complete sheen on both sides of both edges (Pig, 13i). This
had been well used on one edge, turned over and worked on the other
edge, and well used on this new edge,

In general, the sickle blades were not used until they could
no longer be retouched. This suggests that stone was in good
supply.

Finally, there were two heavy tools. One was a large flake
of quartzite utilized as a cleaver (Fig. 13a), the other was a bi
facially-worked chopping tool made from a pebble of poor quality
flint. The latter was battered from use.

Ground Stone

Ground stone items are rare.

3 fragments of grinding slabs of igneous rock probably grano-diorites,
were noted

1 battered pebble may have been a hammer
12 stone bowls are represented by rim sherds. Five were of soft

coarse limestones, probably available in the stony desert to the south.
One was of a coarse gypsum. Six were of harder transluscent materials
perhaps marbles. These bowls are of simple form and are between 11
and 30 cm. in diameter. A small example, only 9 cm. in diameter, had
a hole in its base. Presumably it did not function as a container.

A small perforated disc, concave on one side and convex on the other,
probably limestone, was noted in the field but subsequently lost.

2 very small red carnelian beads were noted.

Bitumen

This was the second most common surviving raw material
at Sakheri, after clay. A chemical study to learn the composi
tion' origin, and processing techniques of this material is being
conducted by Dr. Robert Marschner of the Americal Oil Com
pany, Whiting Research Laboratories. There are four categories
of bitumen items :

Plain-shaped pieces.-Round or rectangular flat pieces com
prise 35 per cent of the sample. Three of the twenty-one were
complete enough to measure. These ranged from 6.9 to 9.9 centi
meters in length, 5.8 to 7.9 centimeters in width, and 2.0 to 3.0
centimeters in thickness. It is possible that bitumen was dis
tributed in small solid cakes and heated when needed for use
(Fig. 14a).
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Mat-impressed pieces. -These comprise 30 per cent of the
sample. At least one was a rectangular-shaped piece that hap
pened to have been placed on a reed mat when soft. The re
mainder were flat broken fragments of coatings which had been
poured over mats (Fig. 14b). The mats will be discussed below.

Sherd-Impressed pieces. --Six per cent of the sample had
cooled in the bottom of a pot.

Other impressed pieces.-Six per cent of the sample had been
impressed in various unusual ways. Three had the imprints of
the insides of small sticks or canes. One is a small plug with
a rounded head.

Eleven are parts of three or four architectural elements.
Each has the imprints of heavy canes and lashings, and one has,
in addition, the imprints of mats tied to the canes by the lash
ing. Some of the mat-impressed pieces must be parts of such
elements. It seems likely that those elements were parts of
doorway or window covers, but the possibility that bitumen was
in sufficient supply to coat entire reed huts cannot be rejected
(Fig. 14c).

Finally there are two fragments which may be from the coat
ing of a guja, or round boat. The fragment was formed around
both the finely lashed rim of the object and a coarsely lashed rib,
perpendicular to the rim. To my knowledge this pattern of lash
ing today is used only on the gufa. There is a possibility how
ever, that this pattern was used for large baskets in the third
millennium (Fig. 14d).

Miscellaneous jragments.-These comprise the remainder of
the sample.

Reed

Observations could be made on seven reed mats. Six are
imprints on bitumen and one is carbonized. Both over-two-under
two and over-three-under-three weaves occur. The reed ranges
from .7 to at least 2.2 centimeters in width. The carbonized ex
ample is only .65 centimeters wide but it has probably shrunk.
Dr. Wilhelm van Zeist has identified this as a Scirpus sti., a club
rush.

Metal

A single corroded lump of relatively pure copper was found
on the surface of the site.
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b

FIG. 14. Bitumen artifacts: a. plain-shaped piece; b. mat-impressed
piece; c. architectural element; d. possible boat coating.
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Bone and Shell

61

A fish vertebra was modified by triming off the spines and
enlarging the hole in its center. Presumably it was used as a
bead (Unit 109). A shell of the genus Oliva found nearby may
have had a similar decorative use (Unit 107).

Ceramic

Clay was, without doubt, the most commonly used raw mate
rial. Most baked clay items were fragments of containers. First,
noncontainers will be considered.

Most of the architectural elements noted were bricks, both
baked and unbaked. Most were markedly plano-convex in shape.
Most were lightly straw tempered. Some were made of a rela
tively coarse silt-clay (Fig. 15b, c).

Fragments of cylindrical drain pipe were found as mentioned
above. This is 112 centimeters in length. The two open ends
are slightly constricted. The cylinder was made on a potter's
wheel, and both inside and outside were subsequently evened by
scraping (Fig. 15a).

Ten ceramic rings were found. These ranged from 6.5 to
10.0 centimeters in diameter. Most were about 8.0 centimeters
in diameter, with a hole of about 2.0 centimeters. Similar rings
were found in the Temple Oval at Khafage still attached to a net
(Delougaz, 1940). Therefore, at least one function of these items
was as fish net sinkers (Fig. 15d).

There is one fragment of a funnel with a hole 1.0 centimeters
in diameter (Fig. 15e).

Now let us consider the containers. Most had rather sandy
pastes and may have been deliberately tempered with sand. A
few were definitely tempered with straw. Most vessels exhibited
horizontal scorings or scratchings implying that they were turned,
or at least finished on, a wheel. Some vessels, most commonly
jars, had a light coating on their outer surface. This coating
may be a slip or it may be a sludge of ferrous chloride caused
by salts in the clay. Clearly there are a number of technical
problems with these ceramics. A program of mineralogical
analyses and firing experiments with Mesopotamian clays and
ceramics has been begun, but will take a number of years to
complete.

Detailed observations are available on 651 conical cup bases,
168 bowl and jar bases, 82 bowl rims, 103 jar rims, and vari
ous appendages and vessel Iragments , The actual number in each



62 RURAL PRODUCTION IN MESOPOTAMIA

~'. : ..~-
;7'. -~'''';'' T ~.

~~::~:' ~'':~~- ' ... ~...:.;;.:'

-->:-..~-.~

-_... .:-". . .. . :

~..~_.

----
.......... ~
'. ~~

a

'. t:~<~· ';'.'; .'.:.:
..':.. :_ ..<~' :~: ::'0-

~. . .. ...' ' .
• 0. , "0

-- ::.:. ~ : .~-.•• ~~~r
.: ~.

b

... 0 ::' : .- ..

;.::.: .

·t

i

~\' \\
" .(

\ .. " \ .: \

f . \.

:'; .- :/-:: ~::: I

.~

~

~
~

.-:>

t?

~ ~

«
p~

\) ~-
""d , ,

ems5. -.

.' . ~ -~ ........

..
. ;;:.,t':.~':;·- ".

, .
• "0 I

. ..: ...

. .' J"':;':',':'~:'\ ': .\-., -=.

.. ~\~ ",: ~:-: .

FIG. 15. Ceramic artifacts: a. cylindrical drain pipe (00020); b-c. plano
convex bricks (11600); d. possible net weight (06411); e. possi
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A RURAL COMMUNITY 63

of these categories of items was higher, but some examples were
too fragmentary to measure.

Conical cups. -This term is applied to small conical bowls
with flat, expanded bases. Experiment suggests that these are
made by placing a large lump of prepared clay on the potter's
wheel and forming cup after cup from the top of the large mass ,
As each cup was completed, it was cut from the mass by pulling
a string against its stem while the wheel was strll. The cups
vary in shape from a narrow form with a high solid base to a
wide form with a low base (Fig. 16a-j), but in the possessions of
a domestic unit at a given time there seem to have been a few
preferred proportions from this possible range of variation. A
simple technique for differentiating the preferred forms has been
developed by Dr. Hans Nissen of the University of Chicago Orien
tal Institute. From the study of many conical cups from Warka,
he empirically developed the set of curves shown on Figure 22.
Using this chart the profile of any cup can be expressed as a
single number. The range in variation in cups from a level or
series of levels can be shown in a bar graph as in Figure 23.

Such variations will be discussed in the next section of this
chapter.

Bowls. -This term is applied to vessels with unrestricted or
only slightly restricted mouths. Conical cups are bowls, but they
are dealt with separately because of their distinctive manufactur
ing process. The bowls dealt with here were made individually
on the wheel.

Bowls seem to be rare in previously reported Early Dynas
tic town and cemetery ceramic complexes (Delougaz, 1952; Wool
ley, 1934, 1955). Therefore, it was surprising to find a substan
tial number of distinctive bowl forms at Sakheri Sughir. First
let us consider the attributes of the vessels, then let us consider
the ways in which these attributes are combined.

The form of most vessels is hemispherical in shape with
sides convex in section. Some bowls have convex-sided bases
but concave-sided restricted rims, few are conical in shape with
straight sides. The rim of most vessels is rounded in section.
In some cases it is beveled outward. Sometimes this bevel is
carried to the point where there is a distinct lip or ledge on the
out of the rim. In s ome cases there are plastic alterations of
the exterior of the vessel. A plain strip, a hatched strip, an
incised line, a reserve slip, or a lip spout can occur. Only a
few definite bowl bases are evidenced in the sample, All are
s imple flat bases.
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FIG. 16. Conical cups and stone bowls: a-c. wide cups (06800, 00017,
07610); d-f. narrow cups (00002, 00103, 00013); g-h. stone
bowls (10511, 10765).
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The bowls with basically hemispherical form can be arranged
in a single series from simple to more complex (Fig. 17).

1) Seventy per cent are plain bowls ranging from 10 to 65 centimeters in
diameter. They have thin walls and a rounded rim. Two have lip
spouts. One exceptional bowl had horizontal scorings leaving the light
er clay of the vessel as reserve strips. This lighter clay is not
demonstrably a slip, however the traditional term "reserved slip" will
be used for this type of decoration (Fig. 16 g, h; 16a).

2) Fifteen per cent are bowls with beveled or ledge rims, ranging from
35 to about 80 centimeters in diameter. In some cases there is a
slight ridge on the body below the rim. This may strengthen the ves
sel (Fig. 17b).

3) Five per cent are bowls with ledge rims and hatched strip bands be
low the rim. These range from 40 to 75 centimeters in diameter.
The rim and the strip together often create a concavity of the upper
body of the vessel (Fig. 17c).

There are other uncommon bowl forms which do not fall in
this series:

4) Five per cent of the bowls have a hemispherical lower body but con
cave upper body. These have simple rounded rims. They range from
40 to 50 centimeters in diameter. One is plain, but the remainder
have a broad curving line incised around the upper body (Fig. 17d).

5) Five per cent of the bowls have roughly conical forms with thick walls
and straight sides. Most have plain rounded rims, but one has a bev
eled rim with a rough crosshatching on the lip.

In conclusion, there are at least five types of bowls. Two
of these, the ledge rim bowl with hatched strip and the bowl with
the curving line, are quite distinctive and should be useful in
geographical or stratigraphical studies.

Jars. -This term is applied to vessels with markedly con
stricted mouths, and, in most cases, a roughly cylindrical neck.
As in the case of bowls, the attributes of jars will be considered
first, then the various combinations of attributes can be consid
ered.

The form of the jars is of two basic types: a simpler globu
lar form and a form with a conical, often almost cylindrical, low
er body; a sharp junction; and a slightly convex, almost flat
shoulder.

There are five types of rims:

1) The unmodified rim, as it is produced on the wheel, is lightly thick
ened and beveled (Fig. 18b). These are very rare in this assemblage
of jars.

2) Pressure on the unmodified rim with a soft substance as the wheel
turns will produce a rounded rim (Fig. 18a, c-e).
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FIG. 17. Bowls: a. plain bowl (02201); b. ledge r'im bowl (02202);
c. ledge rim bowl with hatched strip band (05004); d. bowl with
concave upper body and wavy incised line (05328).
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FIG. 18. Jars: a. high round r'im-jar with spout and reserve slip deco
ration (00011); b. jar with unmodified rim (00905); c. high round
rim-jar with spout (00010); d. low round rtru-jar with grooved
decoration (10802); c. same with flat lugs (07844).
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Cutting with a wire loop or wire angle may be necessary to trim
the three other types of rim.

3) If the rim is beveled until there is a pronounced outward overhang of
the lip, a ledge rim is produced (Fig. 19a-c, e).

4) If a ledge rim is formed downward until its beveled surface is more
than 40 degrees from horizontal, it is termed a band rim (Fig. 19d).

5) If a band rim is deeply grooved in the lip, a lock rim is formed. This
name is used because it seems possible that a top was fitted into such
a groove (Fig. 19/).

Necks are essentially cylindrical forms varying from .3 to
6.5 centimeters in height. However, neck heights distribute tri
modally: Those between .3 and 2.0 centimeters in height are
termed low; those between 2.0 and 3.0 centimeters are termed
medium; and those between 3.0 and 6.0 centimeters are termed
high.

Shoulders may be modified in a variety of ways:

1) About one-third of them are completely unmodified, but such sherds
are difficult to separate from the other body sherds of jars so an
exact percentage cannot be given.

2) About one-fifth have a concentric groovings around the shoulder (Fig.
18e). These markings were made while the pot was on the wheel.
Once again an exact percentage cannot be given.

Three other shoulders with actual decoration could be more
accurately counted:

3) One or more concentric circles of punctates set around the neck oc
curs on about 64 per cent of the decorated shoulders (Fig. 19b).

4) A similar circle of punctates, with reserve slip lines radiating ob
liquely from the neck occur on about 28 per cent of the decorated
shoulders (Fig. 1&; 19d, e; 20e). In one case, concentric reserve
slip circles were added,

5) Crosshatched incised plats or band with excised triangles occur on
eight per cent of the decorated shoulders (Fig. 20a, b).

Bases may be of two types: the flat base is often scored;
rarely is it string cut. The ring base has a pinched ring around
its circumference. Often finger impressions are visible on the
ring.

Finally, there are appendages which can be attached to ajar.
Most common are simple straight spouts, generally between 3.0
and 6.0 centimeters long (Fig. 18a, c: 19d). There are also flat
lying concave-sided lug handles (Fig. 18e). Among the unique
appendages are a crude multiple filet handle (Fig. 20g, a possi
ble large twin loop handle, one on either side of a jar neck (Fig.
19c), a roughly rectangular upright suspension lug (Fig. 20h), and
a roughly beak-shaped suspension lug (Fig. 20i).
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FIG. 19. Jars: a. ledge rtm jar (00012); b. ledge rim jar with punctates
(01622); c. ledge rfm jar with hatch strip and unusual handles
(00606); d. band rim jar with spout and reserve slip (00018);
e. ledge rtrn jar with reserve slip (00001); f. lock rirn jar
(10600); g. flat rtrn jar (10100).
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FIG. 20. Vessel fragments: a-b. incised jar shoulders (00801, 15625);
c-d, unusual small vessels (00900, 07117); e. reserve slip jar
shoulder (07300); f. unusual appendage (06400); g. strap handle
(reconstructed) (10700); h-i. unusual appendages (08600).
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Having described some of the attributes of jars, let us now
consider the way these attributes are combined to form types of
jars. This typology must be even more tentative than our typol
ogy of bowls, since in only a few cases are the rim, shoulder,
and base of a given jar known. Six reoccurring types of jars,
based primarily on rim form, are defined:

Low round-rim jars
These usually have a globular body. Plain shoulders occur but groov

ing on the shoulder is more common. Two to four flat lug handles around
the rim are common. Spouts are unknown. This type constitutes 2-1: per
cent of the jars (Fig. 18 d, e).

High round- rim jars
These usually have a conical body with flat shoulder, though globular

forms occur (Fig. 18a). About half the shoulders are plain. The re
mainder are either punctate or reserve slip, The spouts observed on this
type are relatively long. This type constitutes 30 per cent of the jars
(Fig. 18a, c).

Ledge -rim jars
These usually have a conical body with flat shoulder. Shoulder deco

ration is similar to the high round-rim jars. Spouts are unknown, This
type constitutes 28 per cent of the jars (Fig. 19a-c, e).

Band-rim jars
These probably have the conical body with flat shoulder. On the two

reasonably well-preserved examples, there is reserve slip decoration and
a relatively small spout. These constitute 14 per cent of the jars (Fig.
19).

Lock-rim jars
In no case are any shoulder or body elements of these vessels pre

served. These constitute 4 per cent of the jars (Fig. 19f).

Flat-rim jars
These are the only jars without necks. Either Iedge-cri m has been

formed down until it joins the body or a ledge has been cut out with a
wire angle. The body of the examples seems to have been globular and
the shoulders are plain, These constitute 2 per cent of the jars (Fig.
199).

In summary, jars are the most varied Iorm of vessels. All
five types seem relatively distinctive. Unfortunately the sample
is not large enough to study the distribution of jar types within
the site.

Miniature vessels.-Six s mall thin-walled vessels are record
ed. There are a srna.ll jar, a small bowl, and a small constrict
ed cup (Fig. 20c, d: 21e). The latter is unparalleled, and r eseru
bles for-ms of the first miIlenniurn B.C., but was in a reasonable
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FIG. 21. Other vessels: a-b. unusual jars (03400, 10700); c. double-rim
dish (00015); d. small rolled-rim rings (10700, 10700); e-g. un
usual small vessels (10700, 00100, 10700)..
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FIG. 22. Profiles of conical cups.

73

stratigraphic context. There are three small vessels with a very
fine paste. In one case there is a simple constricted rim. In
the others the rim is rolled inward and the lower break below
the rim is ground to a sharp edge. The function of these three
items is unknown (Fig. 21d) .

Double -rim dish. - There are three examples of this strange
vessel form. They are 27.0 to 30.0 centimeters in diameter with
flat bases and straight or slightly flared outer rims about 6.5
centimeters high. Rising from the bottom of the vessel is an
other lower rim which varies from 11.5 to 18.0 centimeters in
diameter and 2.5 to 5.0 centimeters in height. The outer rim is
rounded but the inner rim is beveled inward. In examples Irorn
surface collections the inner rim is breached by a finger mark.
The only marks of use visible on these weathered and gypsum-
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encrusted examples are slight pittings on the inner rim and the
bottom inside of this rim. The function of these vessels is un
known (Fig. 21c).

Some unique jar forms are illustrated in Figure 21a, b, j. A
unique bowI is illustrated on Figure 21 g, and a unique rim ap
pendage in Figure 20j.

A Summary of the Technology

In the above discussion artifacts were categorized by raw
material. Now let us consider the significant artifact types in
five categories:

1) those probably used in production
2) those probably used in or resulting from tool manufacture

and repair
3) those probably involved in the storage, preparation, and

serving of food and water
4) architectural elements
5) those 'probably used for adornment.
These are few artifacts perhaps used in production: sickle

blades could be used to harvest any member of the grass family.
The ceramic rings were probably net weights used in fishing.
The possible fragment of gufa covering implies at least one type
of boat.

There are few artifacts related to tool manufacture or re
pair: a battered pebble could have been used in flint working,
and the few unused flakes and blades resulted from such work.
The shaped pieces of bitumen were melted down in vessels for
use as an adhesive, leaving sherd-impressed bitumen fragments
and bitumen spilled on various things.

The overwhelming majority of the artifacts found at Sakheri
Sughir are probably related to food. Choppers and used blades
were probably used in butchering, leaving respectively blunt
marks and cut marks on the bones. The grinding slabs were
probably used in grain prepa.ration, however, containers make
up the bulk of this category. It is very difficult to infer the
specific uses of types of vessels from form alone; all that can
be said is that spouted vessels contained liquids and that the cups
and smaller bowls were probably used in the serving of foods.

Of the architectural elements, bricks are common. Bitumen
covered reed constructions are used. Ceramic drains are rare.

Items of adornment are very rare. There are two kinds of
beads, one of bone and one of carnelian.
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If the original random sample had been completely investi
gated then an adequate study of the relation of artifact types to
features and to each other would have been possible. With only
half of the planned sample investigated, any such study must re
main tentative. The distribution of artifacts in thirty-two prove
nience units on the site is given in Table 14.

The first approach to a distributional analysis was to study
the actual number of each type of vessel part in each proveni
ence unit. Each type was correlated with each other type using
a product-moment correlation coefficient. This approach proves
to be invalid because the range of numbers of a type in all
provenience units is not distributed as a "normal" or bell-shaped
curve. It is an underlying assumption of the coefficient that each
variable be normally distributed.

The second approach was to study the percen.e.ge of each type
of vessel part in each provenience unit. These percentages are
normally distributed. However, out of the 120 correlation coeffi
cients computed, only three were greater than +.50. This is to
be expected by chance alone. Chance aside, with so few high
correlations, it would be impossible to factor out sets of vessel
parts which are distributed in similar ways unless there were a
very few such sets.

The third approach was to study the presence or absence of
nine key artifact types in all of the provenience units except
small features. These types were selected because they are
neither ubiquitous nor rare. The types are: sickle blades, clay
rings, bitumen lumps, sherd-impressed bitumen, ledge bowl rims
(with and without hatch strips), concave bowl rims, high rounded
jar rims, band jar rims, and stone bowl rims. .Dut of the 36
coefficients of association between these key types computed, only
two are significant. This is to be expected by chance alone.

After these three attempts, I would conclude that there is no
evidence of sets of artifacts distributed in similar or contrasting
patterns in the excavated area of the site.

A fourth approach was to study the vertical and horizontal
distribution of each type or group of types by itself. There are
several interesting distributions though their statistical signifi
cance is difficult to assess.

One of these is horizontal. There are nine ceramic rings,
probably net sinkers, in the northern block around the work area.
There is only one in the southern block near the rectangular
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structure. Repair of nets must have been undertaken primarily
in the work area.

Three are vertical distributions. The percentage of ring
bases among jar and bowl bases is from 11 per cent to 14 per
cent in strata Ie, and Ib in the north block, and stratum ill in
the south block. In higher and more recent stratum la in the
north block and II and I in the southern block, the ratios are
from 27 per cent to 33 per cent. This marked increase in the
relative frequency of ring bases supports a correlation of the
floor of la in the north block with the floor of II in the south
block.

The percentage of reserve slip jar shoulders among all jar
shoulders is from 21 per cent to 34 per cent in all strata in the
north block and strata II and III in the south block. These are
absent in the higher and more recent stratum I in the south
block. This further supports the correlation suggested on depo
sitional grounds in the first section of this chapter and supported
in the above paragraph.

Finally there is the distribution of varieties of the conical
cup base. Figure 23 presents the per cent of profile types among
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FIG. 23. Stratigraphic distribution of cup base types.
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the measurable cup bases of each stratum as a bar graph. The
north block is dominated by high percentages of relatively nar
row types 2 and 3. The south block is dominated by high per
centages of wider types 4 and 5. As deposits accumulated in the
south block, types 2 and 3 decline in importance and type 5 in
creases in importance. This implies a general trend toward
wider cups. There are two possible explanations.

1) There is a general decrease in popularity of the narrow cups
in this community. My correlation of Ia in the north block
with II in the south block is incorrect, and in fact, the exca
vated strata in the south block are all later than those in the
north block. This could be tested by digging a connecting
trench between the two blocks. This will certainly be an im
portant task should excavations be continued.

2) My correlation is correct. The difference between the north
and south blocks is variation in the cups 9f two contemporary
domestic units reflecting different sources of pottery or dif
fering participation in the shifts of fashion. It will be neces
sary to excavate additional domestic units on this site and a
series of kiln areas on nearby towns to fully investigate this
hypothesis.

In summary, the distributional study of the artifacts implies
three points: (1) the various tool maintenance and food prepara
tion activities were conducted in sufficient proximity that their
debris was discarded in the same places; (2) there was some
general style change in jar form and decoration during the brief
period of time represented by the upper strata of the site;
(3) there are interesting distributions in the varieties of conical
cups, but these cannot at present be explained.

EARLY DYNASTIC GRAVES AT TELL 'UBAID

The two burials found at Sakher i Sughir were of young indi
viduals. The nearby Early Dynastic cemetery adjacent to the
rural center at Tell 'Ubaid contained a majority of adults. It is
likely that some of the adults buried here were from the village
of Sakheri Sughir. Furthermore, it is likely that the people
buried around the rural center rather than in the cemeteries
around the towns were in some way connected with rural activi
ties regardless of where they lived. Therefore, the study of this
cemetery should reveal something about the hU111an population
which labored in the countryside, and something about the way it
was organized.
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The cemetery was excavated by Sir Leonard Woolley in 1923
and 1924 (Hall and Woolley, 1927). Bone preservation was varia
ble. Erosion and disturbance must have obliterated many graves.
Woolley provides a description of all the features in the ceme
tery. With this it is possible to sort out a group of 28 definite
graves probably of the period with which I am concerned. In the
few cases where the description and the plan of the graves con
flicted, the evidence of the plan was accepted.

Sir Arthur Keith's study of the skulls from 'Ubaid (Hall and
Woolley, 1927:214-40) is directed at an assessment of the racial
affinities of the population. Nevertheless one can attempt to infer
something about the physical characteristics of the population
from Keith's data and that provided by Dr. Mayhall and Dr. Merbi
on the two individuals from Sakheri Sughir.

These people had relatively long narrow heads and promi
nent noses. They are thus similar to many Near Eastern popu
lations of today. Their necks were thick and heavily muscled
(Hall and Woolley, 1927:238). It is likely that the rest of the
body was similarly muscular, though only one postcranial skele
ton was examined. The jaws are relatively large (Hall and Wool
ley, 1927:237). The adults from 'Ubaid have extreme tooth wear.
Keith observes only that caries are rare but that abscesses re
sulting from gumboils are common (Hall and Woolley, 1927:234).
Without information on the location of the abscesses and their as
sociation with various age and sex categories, nothing can be in
ferred about their possible causes. The teeth of the young indi
viduals from Sakheri Sughir are well preserved. They exhibit no
distinctive pathologies. Adult incisors and canines were present
on one individual. They are remarkably large. Finally Keith
notes that at least eight of the fifteen preserved individuals were
over sixty years of age. Obviously the sample is biased. Sev
eral of these aged individuals had rheumatic changes in the cervi·
cal vertebrae. In summary, there are suggestions that the popu
lation was robust and that some individuals lived an unusually
long time. Little can be said about diet and disease. Large,
carefully excavated samples of complete skeletons are needed.

Now let us turn to the problem of how this population was
structured. The inference of social structure from burial data is
based upon two related assumptions. First, that an individual's
status in life is reflected in his funeral. The major archeologi
cal evidences of this funeral are the placement of the skeleton
and the types and placement of other objects with the skeleton.
Second is that the dimensions of variation in individual funeral
ritual are homologous with the dimensions of social structure
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(Brown, 1967). In order to discover these dimensions the infor
mation available on the burials is recorded on edge punch cards
and each attribute of the skeletal placement and the objects is
compared with all other categories in order to demonstrate non
random distribution or associations of attributes. Dimensions in
funeral ritual are defined on the bases of these distributions and
associations. 3

Some problems with the 'Ubaid graves are their small num
ber, their disturbed character, and cursory description. The fol
lowing analysis is thus tentative indeed. Certain general points
should be mentioned before the analysis is presented.

First, none of the females was found in a grave with offer
ings. One female is very late; the rest are from "ruined and
otherwise empty graves." This raises the possibility that fe
males were partially exhumed and further funeral rituals were
held elsewhere, or that only certain parts of females were buried
in the first place. In any event, only aged men are evidenced in
our sample.

Second, the objects are discussed at length by Sir Leonard.
Nevertheless, certain points need stress. A few of the graves
are definitely of the Jemdet Nasr period, and some of the graves
are definitely of the later Early Dynastic period. These have
been eliminated from consideration. A majority are, however, of
the earlier phase of the Early Dynastic period. In these graves
the dominance of wide conical cups and the apparent scarcity of
reserve slip and punctate jar shoulders suggest a date late in
this earlier phase, contemporary with or more recent than stra
tum I in the south block at Sakheri Sughir.

Sir Leonard argues that the graves can be sorted into early,
middle, and late groups (Hall and Woolley, 1927:176-78). This
division is not completely convincing since his late group con
tains some definitely early types (Hall and Woolley, 1927: Plate
IX, Type XCIII). It would be fruitless, however, to attempt to
redefine these groups without a new stratigraphic sample from
refuse deposits covering the entire Early Dynastic period from
on the nearby towns. In Table 3 below, the attributes of the
graves are tested against Sir Leonard's chronological groupings.

There is no pattern of relationship between these possible
chronological groups and any of these classes of attributes which
could not easily result from chance alone. It is possible, how
ever, that the apparent increase in number of jars and cups and

3 The zraves utilized in this study are numbered C 5, 6, 7, 20, ~ .'), :29,
35, 36, 37,°4 0, 42, 46, 49, 53, 56, 57, 60, 61, 63, 68, 70, 82, 83, 84, 89, 91 and
9·1.
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TABLE 3

THE ATTRIBUTES OF THE 'UBAID GRAVES IN WOOLLEY'S
CHRONOLOOICAL GROUPS

Early Middle Late

Head
North · · · · · · · · · · · · · · · · · · 1 ·.. 1
Northeast. 0 · · · · · · · · · · · · · 1 ·.. ·..
East · · · · · · · · 0 · · · · · · · · · ·.. · .. ·..
Southeast. · · · · · · · · · · · · · · · 1 1 ·..
South. · · · · · · · · · 0 · 0 · · · · · · o •• 3 ...
Southwest. · · · · · · · · · · · · · · · 3 1 5
West · · 0 · · · · · · · · · · · · · · · · ·.. 2 ·..
Northwest. · · · · · · · · · · · · · · · 3 4 2

Face
North · · · · · · · · · · · · · · · · .. 1 ·..
Northeast. · · · · · · · · · · · · 0 · · 2 4 2
East · · · · · · · · · · · · · · · · · · · 1 2 1
Southeast. · · · · · · · · · · · · · · · 1 1 ·..
South. · · · · · · · · · · · · · · · · · ·.. 1 ·..
Southwest. · · · 0 · · · · · · · · 2 1 ·..
West. · · · · · · · · · · · · · · · · 0 · · .. 1 ·..
Northwest. · · · · · · · · · · · · · · · 2 1 3

Items
0-3 jars. · · · · · · · · · · · · · · · 5 9 2
4+ jars. · · · · · · · · · · · · · · · 4 2 6

0-5 cups · · · · · · · · · · · · · · · · 6 7 1
6-10 cups · · · · · · · · · · · · · · · 3 2 4
11+ cups · · · · · · · · · · · · · · · · · .. 2 3

Knife. · · · · · · · · · · · · · · · · · 1 1 ...
Metal bowl. · · · · · · · · · · · · · · 1 2 ·..
Stone bowl · · · · · · · · · · · · · · 4 1 1

Placement of Item Groups
Head. · · · · · · · · · · · · 4 3 ...
Side · · · · · · · · · · · · · · · · · · · ·.. 3 · ..
Foot · · · · · · · · · · · · · 0 · · · · 1 · .. 1
Head and side. · · · · · · · · · · · · 3 2 5
Head and foot. · · · · · · · · · · · · 1 · .. 2
Side and foot · · · · · · · · · · · · · ·.. 2 · ..
All three · · · · · · · · · · · · · · 0 · ·.. 1 ·..

Group
Northwest. · · · 0 · · · · · · · · · · · 1 2 ·..
Northeast. · · · · · · · · · · · · · · · 1 2 ....
Center. · · · 0 · · · · .- . · · · · · · · 2 4 3
Southwest. · · · · · · · · · ·· · · · · 5 3 4
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decrease in number of nonceramic items in the latest group is
significant of a change in funeral behavior. Future research will
tell. For the purposes of this study the 28 graves will be treat
ed as a single sample.

Finally some of the objects, notably those of metal, contrib
ute to the knowledge of the technology of the period. Two small
copper axes and two copper daggers, and a number of copper
vessels were found in the graves. A copper fishhook found loose
in disturbed soil may be of the period under consideration. A
variety of items of adornment also occurred.

Classes of the Attributes of the Graves

Comtaeteness-ssome "graves" contain no evidence of bodies.
Some may be post-funeral offerings. These are not considered.
Some graves lack crania and some lack post-cranial skeletons.
Whether these conditions result from differential chemical action,
accidental disturbance, or deliberate separation of body parts is
not clear, so these attributes have not been used in this analysis.

Position -There is considerable variation in position, but in
formation is not available in enough cases to compare this vari
ation against that of other attribute variations. All burials are
flexed to some extent. Of those illustrated 90 per cent have less
than a 60 degree angle between upper and lower leg. Only 33
per cent have less than a 90 degree angle between spinal column
and upper leg. Sixty per cent are flexed on the left side.

Orientation - Neither head nor face are randomly oriented.

TABLE 4

HEAD AND FACE ORIENTATION OF THE 'UBAID GRAVES

N NE E SE S SW W NW

Head ...••....•• 2 1 0 2 3 9 2 9
Face .•••....... 1 8 4 2 1 3 1 6

Such distributions could arise by chance less than one time
out of twenty. Heads tend to point southwest or northwest. Faces
tend to point northwest or northeast. There are several possibili
ties here. One is that the bodies are aligned with some topo
graphical irregularity. Second is that graves were placed in or
dered plots, the first being oriented accidentally and the rest fol
lowing it. Examination of the schematic map (Fig. 24) and Table
5 indicate this is unacceptable. Sirnilarly oriented burials do not
cluster spatially.
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FIG. 24. Schematic plan of the 'Ubaid cemetery. The long line repre
sents body orientation; the short line represents face orienta
tion; the dot marks a group of pots apparently not in a grave.

Third is that the orientation is toward certain compass
points. This seems unlikely since burials are oriented toward
both the cardinal points and the quarter points of the compass.
Fourth is that the burials are oriented toward an astronomic phe
nomena such as sunrise or sunset. Fifth is that the burials are
oriented towards places on the earth. This hypothesis seems a
possible explanation for facial orientation since 55 per cent of
the burials face towards the three nearest dwelling sites, Sakheri,
Sakheri Sughir, and Shaman. A direct test of this requires exact
measurement (while the burial is being excavated) of facial orien
tation and assessment of movement of the cranium during decay.
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TABLE 5

ORIENTATION IN THE AREAS OF THE 'UBAID CEl\IETERY

83

N NE E
1

SE S SW W ;..,V

Heads
Northwest area. · · .. 1 1 · .. · .. 1 · .. . ..
Northeast area •• 1 · .. · .. · .. · .. 1 1 . ..
Center area. . . · · .. 3 2 1 · .. · .. 2· ..
Southwest area •• · .. 4 · .. 1 1 1 · .. 4

Faces
Northwest area. · · .. · .. · .. 1 1 · .. · .. 1
Northeast area. · · .. ·.. · .. ·.. 1 · .. 1 1
Center area ••. · 1 · .. · .. ·.. 1 4 ·.. 3
Southwest area. · ·.. 1 · .. 1 ·.. 5 1 -1

Quantity of Objects-A variety of objects could occur in a
grave. Only conical cups and small jars were common. These
will be considered first. The other objects were much rarer.
Some of these will be considered subsequently.

TABLE 6

THE ASSOCIATION BETWEEN JARS AND CUPS IN THE
'UBAID CEMETERY

Number of 0 1-3 4-6 7-9 10+ Total
Cups

0 . • 0 . . · . . . · .. 6 ... · .. · .. 6
1-5 · . . . · . . . 1 4 2 1 · .. 7

6-10· • . . · . . . ·.. 3 2 3 1 9
11-200 ••••• . . · .. 2 1 · .. · .. 3

21+ · . o • · . . . ·.. 1 ... · .. 1 2

Total . . . . . . . . . . . . 1 16 5 4 2 28

There is considerable range of variation. In general, graves
with more cups have more jars. Spearman's coefficient of cor
relation between cups and jars is +.57. On the average, there
are two cups for every jar. Cups are frequently upside down or
stacked one inside the other so they were probably empty, Jars
are generally right side up, and could have contained s ornething,
The containers in a grave might be thought of as a setting for a
meal. such, they need not reflect the individual's status be-
fore deatn; they could just as well be related to something like
the number of others at the funeral or the number of dead rela
tives of the buried individual.
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If the number of containers is related to an individual's high
or low status before death, we would expect the number of jars
or .cup~ t? be correlated in some way with the number of items
of intrinaic value. Metal and carved stone are rare as are in
trinsically valuable materials which show up in a number of
graves. Table 7 shows that metal and carved stone items show
little association with quantity of jars or cups.

TABLE 7

THE ASSOCIATION BETWEEN VESSELS AND RARE ITEMS
IN THE 'UBAID CEMETERY

Number of Jars Number of Cups
0-3 4-6 7-9 10+ 0 1-5 6-10 11-20 21+

Knife •••••• 2 ... ... ... 1 . .. 1... ...
None · . . . . . 14 5 4 2 5 7 9 2 2

Metal bowl •• 1 ... ... 1 1 1 . .. ... ...
None · . . . . . 14 5 4 1 5 6 9 3 2

Stone bowl •• 2 4 ... ... ... 5 ... 1 ...
None · . . . . . 14 1 4 2 6 2 9 2 2

IT anything, these rare items tend to occur in graves with
fewer containers. Also, carved stone and metal items do not
occur together in the sample. If they indicate a higher status,
then such status was a sporadic phenomenon.

Thus quantity of objects indicates no more than a single sta-
tus level.

Placement of Objects in the Graves-The objects tend to oc
cur in groups. These are either at the head, the side, or the
foot of the body. Table 8 illustrates the occurrence of jars and
cups and other items in these locations.

TABLE 8

THE PLACEMENT OF OBJECTS IN THE 'UBAID GRAVES

Object
Position of Group

Head Side Foot

Small jar . . . . . . . . . . . . . 11 15 3
Cup . . . . . . . . . . . . . . . . . 14 13 7

Stone bowl . . . . . . . . . . . . 2 3 1
Miniature jar . . . .. . . . . . 10 2 1
Total number groups · .... 19 15 8
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There is a high frequency of miniature jars around the head.
Sir Leonard notes that they often were placed near the mouth.
There is a high frequency of jars and cups on the side. There
is a high frequency of cups near the foot. Near the head the
ratio of cups to jars seems to be random. Spearman's coeffi
cient of correlation is -.06. Near the side the ratio of cups to
jars is generally 2: 1. Spearman's coefficient of correlation is
+.67. Presumably it is the combination of these groups which
caused the lesser correlation of gross number of cups and jars
mentioned in the previous section.

Distribution of Graves in the Cenzetery- Four concentrations
of excavated and documented graves can be isolated. How many
concentrations were left unexamined and how many had been ob
literated by erosion is not clear.

We have already examined the association between head and
facial orientations and those four groupings. Let us consider
other such associations.

Table 9 shows the relation between the four groupings and
both rare items and number of jars and cups.

TABLE 9

NUMBERS OF ITEMS IN THE AREAS OF THE 'UBAID CEMETERY

Items Northwest Northeast Center Southwest

0-3 Jars · · . · . . . . . 3 3 3 6
4+ Jars . . · . . . · . . · .. · .. 6 6

0-5 Cups · · · . . . · 2 2 5 4
6-10 Cups · · · . · . · · 1 1 2 5
11+ Cups · · . . · . · . · .. · .. 2 3

Knife .. . . · . . . · . . . · .. · .. 1 1
Metal bowl. · . · . · · · .. · .. 1 2
Stone bowl · · · . · . . . · .. · .. 3 3

Though it seems that the graves with more vessels are con
centrated in the central and southwest groups, this distribution
could result, by change alone, in more than one out of every ten
samples from a cemetery with no such concentration. The dis
tribution of rare items also implies, however, that there is a
concentration of more items and of items of greater value in the
south part of the investigated area (see Table 10). If so, this
may result Irorn the fact that the excavation removed the center
of the cemetery, with better furnished graves, and the northern
periphery, with relatively poorly furnished graves.
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TABLE 10

THE PLACEMENT OF ITEMS IN GRAVES IN AREAS OF THE
'UBAID CEMETERY

Items Northwest Northeast Center Southwest

Head only .••.....• 1 2 2 2
Side only · . . . . . . . . 1 2· .. . ..
Foot only ••.....•. 1 1· .. ..
Head and side .. · . . · .. 4 6· ..
Head and foot ...•.. · .. 1 1· ..
Side and foot · . . . . . · .. . .. 2· ..
Head, side and foot .•. 1 · .. . .. . ..

There is no valid statistical test for a matrix with this many
blanks, however no relationships are apparent.

Dimensions of Funeral Variation -We have now considered
five classes of attributes: body completness, body position, body
orientation, quantity of items, and placement of items. The rela
tion of each of these attributes to the spatial groupings of graves
has been considered. Two significant dimensions of variability
have been discovered: these are facial orientation and number of
containers in the grave. The relation between these two dimen
sions is given in Table 11 below.

TABLE 11

THE ASSOCIATION BETWEEN ORIENTATION OF FACE AND
NUMBER OF VESSELS

Items N NE E SE S SW W NW

0-3 Jars. · · · · · · · 1 4 4 1 1 2 1 2
4+ Jars . · · · · · · · · .. 4 · .. 1 · .. 1 ·.. 4

0-5 Cups · · · · · · 1 4 4 2 ·.. 1 · .. 1
6-10 Cups · · · · · · · .. 3 · .. · .. ·.. 2 1 3
11+ Cups · · · · · · ·.. 1 · .. · .. 1 · .. · .. 2

Knife. . . · · · · · · · ·.. 1 ·.. 1 ·.. · .. · .. . ..
Metal bowl. · · · · · ·.. 2 1 · .. · .. · .. · .. ...
Stone bowl · · · · · · · .. 1 1 1 ·.. · .. · .. 3

Once again there are too many blanks in this matrix to test
the significance of any associations. By grouping facial orienta
tions into those facing nearby settlements (N, NE, E) and those
not facing nearby settlements, and testing for the two categories
of container quantity separately, it was still not possible to de
fine any significant relationship between the two dimensions.
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Summary-Of the ninety-four features reported, only twenty
eight were well-preserved graves of the general period of interest.
An analysis of the reported attributes of these twenty-eight graves
revealed two unrelated dimensions of variation in funeral behavi
or. One is that graves are nonrandomly oriented. This may
have been done in order to face the body towards a particular
settlement. The other is that graves contained a varying quanti
ty of containers, not correlated in any significant way with items
of preserved value. This may reflect something like the number
of mourners at the funeral. These interpretations are hypotheses
that I have not been able to test further.

There are two interesting points to be drawn from our con
siderations. First is that there is evidence for only one social
class. Second is that there is no evidence of kin groups. There
are no grave clusters with contrasting funeral procedures, such
as can be found in the prehistoric 'Ubaid period cemetery at Ur
(Woolley, 1955). This does not mean that there were no kin
groups. It means only that other considerations took precedence
in the preserved traces of the funeral ritual.

GENERAL SUMMARY OF THE RURAL COMMUNITY

The archeological remains of a rural village and a nearby
rural cemetery have been considered. It is a reasonable assump
tion that the groups which left these remains were involved in
rural production.

The village was an agglomeration of small domestic complex
es and associated features such as ovens and hearths scattered
along a small canal. It perhaps contained fifteen families. Such
families probably belonged to a single social class of low rank.
There is no suggestion of kin groupings larger than the extended
family. Certain individuals did own personal items of presumed
value such as copper axes or knives, but their rank was not
otherwise differentiated. These families utilized a simple tech
nology whose irnperishable parts were made of ceramic, flint, or
bitumen, Some of these tools were used in production, but most
were used in food preparation. Tools were repaired or manufac
tured and food was prepared in such limited confines that the
debris of these activities could not be statistically isolated with
n1Y Iimited samples of refuse. Thus there was little specializa
tion of activities. When larger random samples at sites like
Sakheri Sughir are excavated, it will be possible to est i mate the
rate at which materials and goods were brought Irom the towns
to a rural dornestic unit, and consumed in domestic activity and
in production.
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THE ARCHEOLOGICAL EVIDENCE OF RURAL PRODUCTIO:\

INTRODUCTION

THE direct study of subsistence production with archeological
evidence is always difficult. Fragile plant remains are sel

dom recovered in their true quantity, even with such methods as
the flotation technique. The domestic dog and pig surely destroy
animal remains. In the laboratory it is often difficult to assem
ble good comparative collections of modern plants and animals of
the region. Finally, immense samples are necessary if an ade
quate study is to be done. Insufficient as the evidence is, let us
consider what was produced in the vicinity of Sakheri Sughir.
After this consideration of the data, the labor of production will
be discussed. Finally, certain predictions about administrative
structure will be made.

RURAL PRODUCTS

Wild Plants and Animals

Three genera of wild plant material are attested. Among the
reeds utilized, only the club rush, Scirpus sti., is tentatively iden
tified. The one specimen had been used to make a mat. This
low reed can be found in any perennially damp area. Tamarisk
t Tamarix sp.) and poplar (Populus sp.) were used as a fuel, and
as architectural elements. Both are trees of the river levee.
They may well have been cultivated or at least protected at this
time.

In the fine screen samples, where loss of fragile fish bone
is minimal, fish bone constitutes 72 per cent of the total number
of bones. On the other hand, fish constitutes 23 per cent of the
total weight of the bones. This latter per cent is probably more
indicative of the importance of fish in the meat diet of rural
Early Dynastic villagers. Detailed study of the fish has been
hampered by the absence of good comparative collections in North
Amer-ica. Three categories of fish stand out. Most common are
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members of the carp family (Cyprinidae). Today these are usu
ally taken with nets. In addition the drum (Otolithus sp.) and
catfish (Silureus sp.) occur in the collection.

A number of fresh water mussels, mostly Unionidae, were
collected and eaten. Study of these has not yet been undertaken.

There are two categories of birds: a large duck and small
and medium-sized doves are identified. It is presumed that these
were hunted, though the possibility of domestication cannot be re
jected. If hunted, the technique is not known.

A few larger mammals were hunted. An equid of ass-size
perhaps wild, a very large, probably wild pig (Sus scrofa jerus),
and perhaps Gazelle (Gazella subgutterosa) are present. More
specimens of the first are needed. The second is differentiated
from the domestic varieties by size, and it is difficult to assess
the actual number of wild individuals present. The pig is an ani
mal of the thickets probably hunted by groups of men with spears.
The Onager, wild ox, and gazelle are animals of the open plain.
The hunting technique is unknown.

Domestic Plants and Animals

Only one domestic plant is definitely attested. Two grains
of hulled six-row barley (HordeumY. and two grains of barley not
identifiable to variety were noted/' In addition, Helbaek reports a
single imprint of barley on an Early Dynastic sherd from Ur,
and a dominance of barley imprints in roughly contemporary de
posits from nearby Warka (Helbaek, 1960). On the basis of these
data, we will assume that barley was the major crop.

Certainly, however, many other domestic plants were grown.
Even in the saltiest areas of the modern alluvium some wheat is
grown. In addition, flax, dates, apples, plums, and grapes could
be expected. One seed of knotweed (Polygonum sp.) was associ
ated with the barley. 1 The seed of this ubiquitous weed was cer
tainly edible, but this occurrence is most likely a chance inclu
sion in fodder or harvested barley.

The disappointing samples are entirely my own fault. The
flotation techniques used are suited for temperate climates, and
in arid regions special care is needed. First, since the pres
ence and density of plant remains cannot be inferred from the
type of soil, volumes of at least .05 cubic meters should be
taken. The volume should always be recorded for future quanti
tative studies. Second, the sample should be dried in a relative
ly cool spot to minimize the disintegration of seeds. Third, the
heavy soil residue at the bottom of the flotation tank should be

1. Identified by Dr. Van Zeist. 2. Identified by Dr. Stewart.
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filtered on very fine screen to recover heavier seeds, etc. (see
Struever, 1968 for a discussion of flotation techniques for tem
perate climates).

The distribution of individual domestic animals and their
parts is given in Table 12. Domestic sheep (Ovis aries) and goat
(Capra hircus) bones together outnumber cattle (Bos taurus) by a
ratio of five to one. Sheep and goat individuals, however, out
number cattle by a ratio of only two to one.

Since all parts of sheep and cattle occur, and since a cow
provides at least four times as much meat as a sheep or goat,
it is probable that the ratio of sheep meat to cow meat in the
diet was roughly one to one.

Among the seventeen individual sheep-goats represented, six
are definitely identifiable to species. Five are sheep and one is
a goat. This ratio is to be expected in an area with such high
summer temperatures. Five of the individuals were less than or
near one year of age. Three were definitely old. The rest were
of indeterminate or middle age, These data imply nothing about
the pattern of sheep-goat husbandry.

Among the eight cattle, one is a calf. The cattle must be
periodically herded with a bull for fertilization, must be milked
when lactating, and must be protected from the summer sun.
These strictures limit the pattern of cattle husbandry.

There are two pigs in the sample. One large animal, prob
ably the wild form, Sus scrofa ferus , is represented only by a
front limb. It was perhaps butchered elsewhere. One smaller
immature animal, perhaps the domestic form, S. scrota domesti
cus , is represented by cranial and forelimb fragments. It was
probably butchered on the site. It is difficult to predict the re
quirements of domestic pigs in this area.

RURAL LABOR

Now the above information on products, the information on
the traditional uses of plants, and animals presented in the area
given in Chapter II, the inferences about land use given in Chap
ter III, and the inferences about the technology and sociology of
a rural village made in Chapter IV can be drawn together.

Gathering Marsh Resources

In order to consider the organization of labor for gathering,
hunting pigs, or hunting migratory water birds, we would have to
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TABLE 12

PORTIONS OF DOMESTIC ANIMALS IN THE AREAS
OF SAKHERI SUGHIR

Location Sheep-Goat Cattle Pig

North 0 1: Mandibular 1: Cranial
Vertebral Distal hindlimb
Pelvic
Distal forelimb

IA 2: Cranial 2: Cranial 1: Scapular
Vertebral Vertebral Distal forelimb
Pelvic Pelvic
Distal forelimb Proximal forelimb
Proximal and Distal forelimb

distal hindlimb Distal hindlimb

IB 2: Cranial 1: Vertebral
Mandibular
Scapular
Vertebral
Pelvic
Proximal hindlimb
Dis tal forelimb
(0vis)

IC 1: Distal forelimb 1: Cranial
Proximal hindlimb
Dis tal hindlimb

(0vis)

IT 1: Cranial (Ovis)

mB 1: Vertebral

IVB 1: Cranial
Mandibular

South I 3: Mandibular 1: Vertebral
Pelvic Scapular
Distal hindlimb ? Dis tal hindlimb

II 1: Cranial (Capra) 2: Cranial 1: Cranial
Mandibular Proximal forelimb Distal hindlimb
Scapular Distal forelimb
Vertebral
Dis tal hindlimb

III 2: Scapular 1: Cranial
Proximal forelimb Distal hindlimb
Distal hindlimb

(0vis)

Canal 1: Vertebral
Pelvic

Total 17 8 2
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know the techniques of obtaining those items, the location of the
major marsh areas, and the size and location of marsh-oriented
settlements. While the first type of data is to some extent known,
the latter two types are not. Until techniques for locating former
marsh environments and for recognizing marsh-oriented technol
ogies are available, this aspect of rural production cannot be fur
ther discussed.

Gathering River Resources

The major aquatic resource is fish. Fishing with hook and
line or with a single net are simple activities requiring few peo
ple.

Fishing with a combined net and two or more boats is of
more interest. The actions of the eight or ten men involved
must be coordinated. The coordinator must decide on the basis
of his prior knowledge where to fish. This is a single decision
about probabilities based on his own knowledge and involving a
large number of possible moves. He must also dictate the ac
tions of his crew during the operation. These are decisions
about acts based on sensory information and involving a limited
number of possible moves. It is probably the physical limits of
net size rather than the decision situation which determine the
maximum size of a group under a coordinator.

The moving of fish to the consumer is a different problem.
In the case of both single and combined net fishing, large quanti
ties of fish can be taken. The take must be made and either
delivered or preserved on a reasonable schedule or else large
amounts will be wasted. At the least, this requires that one in
dividual know how many of each kind of fishing team is operat
ing, and that he periodically consult with the coordinator of each
team in order to keep some semblance of a schedule. This ad
ministrator will therefore be making decisions about actions
based on sensory information and his prior knowledge with a lim
ited number of possible moves. It seems likely that rate of fish
consumption rather than the decision situation would limit the
number of fishing teams under an administrator.

Animal Husbandry

Sheep and goats mayor may not require organized adrninis 
tration, depending on the type of herding pattern. In the Ur en
clave, however, with its relatively high population density, there
would have been relatively little grazing for sheep. Let us
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assume that a residence unit ate, on the average, three sheep or
goats per year, a rate of consumption lower than the present
four per year. About three thousand animals would be eaten
every year. This would require a minimum of ten thousand ani
mals. It seems likely that some winter grazing on the southern
or alluvial deserts was necessary, though it is difficult to sup
port this argument in the absence of data on the carrying ca
pacity of the various types of grazing land available. Each flock
of 40 to 100 sheep requires a shepherd. The coordinator of a
group of shepherds must make decisions about the movements of
flocks and the selection of campsites based on his knowledge of
the area, of the weather, and of the presence of other groups.
Only the last mentioned information is derived from the shep
herds. Thus the coordinator of flocks has a relatively simple
labor coordination problem.

Let us consider cattle. H cattle are installed with families
while lactating, then all that is necessary is one individual who
knows the herd and knows the families in the area. He makes
a decision about an act on the basis of his prior knowledge and
sensory information in which there are a number of possible
moves. H, on the other hand, the cattle are always kept in a herd,
and milk products are distributed, then a differentiated group of
cattle and milk workers must be coordinated. The coordinator
must schedule the disposition of cows and calves and must sched
ule the processing of milk and the distribution of milk products.
This requires decision both about probabilities such as the selec
tion of breeding stock and about acts such as the moving of prod
ucts. In such cases a number of sources of information may be
involved and there may be a number of possible moves. H milk
ing institutions can be shown to exist, it is a moot point whether
the decision situations or the herd size would limit the number
of subordinates under a coordinator.

Plant Cultivation

Agriculture presents interesting organizational problems.
There were about 5,800 people in the enclave. Eliminating the
very old and young, the infirm, and the elite; perhaps 2,500 would
be available for agricultural labor. There were about 6,000 ara
ble hectares in the enclave, of which 3,000 would be cultivated in
one season.

Canal and bank construction do not require large groups of
workers, though they can be used. All that is necessary is some
one familiar with the operation of the canal system who decides
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where such improvements must be made. Since no fewer than
five small independent canal networks probably existed, there may
have been a number of such individuals, each making decisions
about a limited range of possible alterations in these rather small
networks.

Assuming that there were about twenty kilometers of primary
canals, about ten would have to be cleaned annually. This would
require less labor than the 360 man-days per kilometer of the
upper alluvium. Assuming 250 man-days per kilometer, the ten
kilometers would require about 2,500 man-days. This would pre
sumably be divided into separate operations for each canal net
work, so it would take about 500 men one day to clean each such
system. The modern function of coordinators in this work is to
insure attendance. Usually he is the head of some extant social
group such as a lineage, and he merely passes the decision of
the administrator to this group. Few decisions are required of
this role. The overall administrator, however, must place the
various work groups along the canal and check on their work. He
is thus making decisions about acts on the basis of as many
sources of information as there are groups under his direction
resulting in a limited number of moves -either a group continues
work or moves on to the next section of the canal. This is a
relatively simple problem in labor coordination.

The allocation of land does not require large groups of la
borers. Only a few surveyors are necessary to carry out the
decisions of the administrator. Unfortunately there is no archeo
logical data on the pattern of fallowing or the size of parcels of
land, so it is difficult to consider the decision-making involved
in land allocation. This topic will be considered in the next chap
ter.

Plowing and seeding require an immense input of labor and
materials. If all 3,000 cultivated hectares in the Ur enclave
were planted in barley, about 360,000 kilograms or 500 cubic
meters of seed would be needed. Twelve thousand man-days
would be required. However, at least three months are available
to do this work so about forty three-man teams could do the job.
Thus no large groups of laborers are necessary. The adminis
trator of a group of plow teams would have to consider plows,
seed, the team and their fodder, the upkeep of the plowman over
this considerable period, and the scheduling of work. He must
make decisions about acts given a large number of possible
sources of information and a large number of moves , However,
it is important to note that many problems of the organization of
plowing, such as seed and fodder storage, allotments for workers,
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and plow repair, are likely to occur in the town. The rural as
pect of the organization of plowing might present only the rela
tively simple problem of scheduling. Decision-making in the
rural organization would thus be similar to that in canal con
struction or cleaning. Parenthetically, it is notable that the re
cent pattern of plowing with a single large horse or mule, rather
than a team of smaller animals, has simplified these problems
of labor coordination.

The allocation of water requires little group labor. Schedules
are set up for each area and subarea and should they be violated
the individuals who suffer water loss will complain. Someone
must construct the original schedule. This schedule involves de
cisions that are closely interrelated with those of land allocation,
and it is presumably handled at that time. Someone must satisfy
water complaints but since this task involves no group labor its
organization will presumably be determined by other factors such
as canal distribution, frequency of disputes, and land tenure pat
tern.

The harvesting and division of grain requires considerable
labor and coordination. If we assume each hectare requires
about six man-days of harvest labor, then it would take about
1,500 people to harvest 3,000 hectares of barley in 12 days. This
is well within the limits of the labor pool. Harvest of such an
area would produce 2,400,000 kilograms, or 3,460 cubic meters,
of barley which would have to be divided and transported. Har
vest requires large groups of unskilled laborers, while division
and transport require considerable coordination. In situations
where land is farmed by individuals who receive the crop or
part of the crop, the harvest laborers would require little co
ordination. In other situations a coordinator must make decisions
about where to place individual laborers in the fields and what to
give them in exchange for their labor. There are decisions about
acts based on his own observations and resulting in a limited
number of moves. Crop division requires only that the authority
know the tenurial system of the field being divided. It is trans
port and storage that require coordination of labor. The coordi
nator of such an operation must know which piles of grain on the
threshing floor are to go to where and what the transport sched
ule is. This is a point where major errors or pilfering could
occur, so the amount of grain stored must be recorded and com
pared with land allotments. The coordinator would make deci
sions about acts based on his knowledge of the disposition of his
transport animals or boats and the information received from the
authority who divided the crop in which there would be a limited
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number of moves. The coordination problems presented by this
situation would be further compounded because the operation is
spread out between field and storehouse. A factor which cannot
be assessed with archeological evidence is the proportion of the
fields which were institutionally owned. If a large number were
so owned at this time, then transport to the storehouse would be
a major activity.

Finally, though various crucial junctures in cultivation have
been discussed, the coordination of the labor of day to day up
keep of the fields has not been considered. Though each major
operation such as canal-cleaning or harvest and each specialized
operation such as plowing or transport require extraordinary or
ganization, each field must be tended periodically from before
seeding to harvest. Decisions about probabilities of crop success
based on information about soil, water and prognostications about
weather and pests, or decisions about acts such as irrigation
based on unseasonal rainfall and allowing animals to graze on the
young shoots must all be made by the worker in the field or by
his coordinator. The sources of information would be observa
tion of the diverse natural phenomena, and the possible combina
tions of moves is immense. It is possible that the organization
developed to coordinate day to day fieldwork over many months
will form the framework around which other special organizations
can be constructed.

CONCLUSION

Where the data permits, each step in rural production has
been considered in terms of the type of decision being made (Le ,;
is a known outcome being selected or is a probability being gam
bled upon?); the relative number of sources of information and
the relative number of possible moves that the decision-maker
can select. Factors limiting the organization of certain activi
ties, has also been noted. My ratings of these variables are
summarized in Table 13.

The table is arranged with the most complex decision situa
tion or process at the top and least complex decision situation or
process at the bottom. The theoretical considerations of Chap
ter I would lead to the following predictions. In general the first
three activities should have a stmilar number of levels of deci
stou-rnaktng and the last four should have a s imilar number of
levels of dectston-rnakmg. Specifically: (1) general cultivation,
cattle husbandry, and harvest and transport should be s imilar ;
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(2) net fishing and sheep herding should be similar; (3) plowing
and seeding and canal cleaning should be similar. It remains to
be seen how many of these organizations are actually evidenced
in the texts.

TABLE 13

ACTIVITIES AND DECISION VARIABLES

Relative Relative
LimitingActivity Decision Number of Number

Sources of Moves Factor

General culti- Probabili tie s Many Many Size of
vation and acts cultivated

area

Cattle hus- Probabilities Many Many ...
bandry and acts

Harvest and Acts Many Many Length of
transport season

Net fishing Probabilities Few Many Size of
nets and
boats

Sheep herding Probabilities Few Many ...
Plowing and Acts Few Many Size of

seeding cultivated
area

Canal-clean- Acts Few Few Size of
ing canal

system
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THE DOCUMENTARY EVIDENCE OF RURAL PRODUCTIO:\

INTRODUCTION

I N economic activities writing is used to record information for
later reference. The information recorded may be a descrip

tion of something already done; for instance, it may be a proper
ty title or an account of stored goods. It may be a plan for fu
ture activity, such as a rate of exchange or of goods allotment.
If there is no requirement for future reference to a description
or plan, then there is no reason to record it. It is possible that
some of the activities discussed in the previous chapter did not
require written records. Even though a document may record an
activity, the key words may not be known and the document may
be misinterpreted. Finally, through the accidents of archeologi
cal discovery, only certain types of activity may be documented
in the sample. In this chapter I will consider certain character
istics of the Ur Archaic Texts in general, the details of the ac
tivities recorded in the texts, and the structure of the organiza
tions mentioned in the texts.

Let us consider the documentation of economic activity in
Sumerian texts in general. Documents of the Third Dynasty of
Dr of about 2000 B.C. have been found in numerous sites. About
16,000 economic texts are published. Many more lie unstudied
in the museums of the world. The detail of these records is un
believable: precise counts of a wide range of commodities, labor
in fractions of man-days, careful dates, and unambiguous noting
of the nature of each transaction and the people involved are all
found in many texts. About 1600 earlier economic texts from the
vicinity of ancient Lagash are published. They date from the
very end of the Early Dynastic period. There are contemporary
examples from Dr and Uruk. In these the date and the nature of
the transaction are sometimes difficult to infer. About 180 eco
nomic texts from Fara, ancient Shurrupak, are published. They
are a century or two earlier than the Lagash texts. There are
contemporary examples Irorn Adab and Abu salabikh. They are
not dated and the phrase describing the transaction is always
laconic and often not in grammatical order. The Dr Archaic
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texts contain a very few laconic descriptive phrases. They are
usually merely lists of numbers of items followed by a proper
name. In many cases it is difficult to tell whether a text re
cords collection or distribution.

Despite these problems with text format, as well as the lexi
cal problems noted in the preface, it is possible to categorize
the texts in terms of general function in the following way:

1) Exercise texts: These were discussed in Chapter III (see Fig. 25, text
225).

2) Goods deposit texts: These list large amounts of related goods such
as types of grain, or types of small animals. A personal name and
sometimes with a title or place name, ends this sort of text (see Fig.
25, text 185).

3) Goods allotment texts: These list a quantity and commodity in the first
register, a personal name in the second register, and a quantity and
name in each succeeding register unless the commodity changes, in
which event the procedure is repeated. In a few cases there is a
phrase indicating that items were eaten, or in part returned, support
ing the interpretation of allotment texts (see Fig. 26, text 186).

4) Land survey texts: These usually brief texts give a quantity of land
and a personal name or status, or a description of the block of land
(see Fig. 26, text 102).

-5) Land allotment texts: These usually long texts often being with the
term "GAN," a surface measure. Each register notes a quantity of
land and a personal name, status, or group name. This is the only
category of texts on which totals are commonly recorded (see Fig. 27,
text 226).

6) Personnel texts: These are lists of names each usually preceded by
the number one. Additional comments, supervisors' names, and totals
occur on various of these texts (see Fig. 27, text 371).

The quantities recorded on the texts use three distinct sys
tems of numbering. One is for pure numbers, one is for volume,
and one is for area. These are relatively well understood. The
major problem is the size of the units or area and volume. The
iku, the unit of area, was .35 hectares during the Third Dynasty
of Ur , Other values are not known and in the absence of internal
checks in the Ur Archaic Texts, the above value must be as
sumed. The unit of capacity may vary tremendously from time
to time and city to city, so it is fortunate that the texts provide
an internal check for Ur , Given the above assumption, then text
20, which records 54 gur of seed for 342 iku of area, and the
ethnographic seed ratio noted in Chapter II, 120 kilos or 166
liters of barley per hectare, indicates a gur of about 270 kilos
or 370 liters. It is unfortunate that a single text must be relied
upon.



DOCUMENTARY EVIDENCE OF RURAL PRODUCTION 101

OBV.
225

REV.

D 0 D ~\:-- .~'"
DOO~'~

DOD
DO

o [) c ~

o [) C:J
;::::1=1:::~~
~~/

185

~:

l L I' - '-.9J?N '
"l~ "'j

--.:;A I ~y I

FIG. 25. An exercise text and a goods deposit text.



102 RURAL PRODUCTION IN MESOPOTAMIA

72

136

[02

I

I

\,---~j
FIG. 26. Two goods allotment texts and a land survey text.



DOCUMENTARY EVIDENCE OF RURAL PRODUCTION 103

2.26

06V.

REV.

>:
FIG. 27. A land allotment text.



104 RURAL PRODUCTION IN MESOPOTAMIA

Given these metric equivalents of the units of ancient Ur,
then the production figures of Chapter II can be converted into
Ur Archaic units: on tenanted estates with careful planning, an
average of 1.2 gur per iku of barley and 1.1 gur per iku of
wheat would be produced. On small farms not benefiting from
large-scale planning, .9 gur per iku of barley and .7 gur per iku
of wheat would be produced. Henceforth, the presentation will
be in terms of gur and iku.

RURAL ACTIVITIES

Wild Resources

Reeds and reed products are referred to in five texts. In
text 48 a type of reed (GI:KI) in units of eight to 140 are asso-
ciated with four people. In text 25, perhaps a list of building
materials, eight units of reeds (GI:GAL:GAL) are noted. In
fragments 23, 138, and 235, small quantities of reed mats, some
perhaps used in construction (kid.ig.sag) and others of unknown
function (kid.uri2 ), and reed baskets (pisan) are noted. In the
last, these items are associated with the titles of foremen (ugula).

Wood is noted in three texts. In text 25, noted above, poles
. v • v

(glS ma.gfd), logs (glS tur.tur), and other possible woods are noted.
In fragment 230 unknown woods are noted. In text 24, loads of poplar
wood (gii.asal) are recorded. Five sets of twenty loads are noted in
connection with one individual. Six sets of five loads are associated
with another.

In contrast to the extensive documentation of fishing in the
Lagash documents, there is only one fragment dealing with fish
ing from early Ur. In fragment 19, from 6 to 600 of various
kinds of fish and 20 to 30 containers of fish are noted. In addi
tion 10 to 30 of various kinds of birds including ducks (uz) are
noted.

In none of these documents is the type of transaction clearly
described. Almost nothing can be said about the organization of
activities related to wild products.

Cultivated Resources: Animal Husbandry

A key document in the interpretation of these activities is
text 16, a count of various types of sheep. On the obverse, 21
unknown animals, 36 probable rams, 16 ewes (us), 13 kids (m1~),
perhaps 8 fat-tail sheep (gukkal) and 6 grain-fed sheep (udu.niga)
are recorded in connection with a partially obliterated phrase and
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the title nu.banda4 • On the obverse, 12 female lambs (sila2.geme)
and 14 male lambs (sila2.nita) are recorded. Thirty per cent of the
sheep are young, both males and females are present though the ratio
is unclear, and a small proportion of goats are present. These are
the expected characteristics of a flock as outlined in Chapter II.
It is possible that this text is a flock census.

Most of the animal- -texts re-cord .small allotments to anum-
ber of people. The most explicit is text 186, which records two
to five kids (mas) and one or two other small animals in con
nection with eleven names. More than 30 animals are noted. The
text ends with the phrases "distribution of sheep, sheep to be
eaten" (gal.hal.udu, udu.ku).

Similar documents include the following: text 3 records four
teen kids (mas) in lots of one or two in relation to twelve peo
ple. Text 47 records ten kids in lots of one to three to five
people. Fragment 24 records more than twenty-four sheep (udu)
in lots of one to five. Fragment 255 records single grain-flat
tened sheep (udu.niga) and another obscured item. Fragment 231
records more than thirty-four lambs (sila2) in lots of two to
four. Fragment 30 records various animals in connection with
five people: more than thirty-nine rams (udu.nita) are noted in
lots of five to fourteen. More than twenty-nine ewes (us) are
noted in lots of two to eleven. More than two grain-fattened
sheep are noted in lots of one to four. More than twenty adult
animals are noted. If these are being distributed without decreas
ing the flock size below the annual natural increment, these can
be no more than 35 per cent of the adults in the herd. There
were probably more than 230 adults in the source flock or flocks.
Documents comparable to these are found among the late Early
Dynastic texts from Ur. In particular, Supplement 13 and Sup
plement 46, both consignments of many animals are comparable
(Burrows, 1935). There is little reason to doubt that the above
described Archaic texts are all allotments of some kind rather
than collections.

Text 237 records 30 goats (uz) and some other items in re
lation to an individual. This resembles Supplement 39 and Sup
plement 42 and probably records a single consignment.

Fragment 80 records something about sheep-shearing (udu.ur4)·
Fragment 289 records one cow in connection with personal

names , Later Supplement 45, an allotment for a feast, is s inri
Iar ,

In summary, these texts provide data about sheep and goat
husbandry which considerably clarify the archeological data. These
animals were kept in large herds, and probably were distributed
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by a central institution of some kind. This will be discussed sub
sequently.

Cultivated Resources: Agriculture

People in Agriculture

Before discussing agriculture itself something must be said
about the people of the Ur area as they are revealed in the texts.
This is a discussion of types of people rather than roles. The
formal roles will be discussed in the next section.

Each presumed name which occurred in more than four in
formative contexts was placed on a card. Every mention of the
name was analyzed. This limited biographic information was
compared in terms of land allotment, food allotment, and offices
held. Six groups can be defined, two of which are at present un
informative, and two of which can be combined.

1) Names which do not clearly refer to individuals or groups: A:PA:dug,
I :ZI, sul.

2) Names which may refer to more than one individual: dInnanak, Lu.Lu,
Usum.gal, Pa.bil.ga.

3) Minor farmers: these are individuals who receive plots if six to twenty
four iku of land and small allotments of bread, beer, or animals. Seven of
these have no other recorded activities: Ama.usum.gal, Amar.Lugal,
AmardMus, Ib.rnud, Lugal.usum.gal, Ur.bandaj , Ur.sag, Two, in addi
tion, handle large quantities of grain perhaps in transit to a grainary:
Amar.ezen, Sal.e. tie One utilizes some seed: Ama.r.Ib.

4) Minor officials: These are individuals occurring on food allotment
lists with small farmers, but who seldom receive land. They all ap
pear as minor officials: Amar.uq.sar, Mes :lu, Ku.Ii,

5) Important people: Some people receive much food, large plots of land,
or large plots of land and much food together. There is much over
lap of these groups. It seems likely that the differences are minor
and perhaps result from the small number of biographic references in
each case. Some important people were officials.
a) Individuals allotted 36 to 216 iku of land but little food: A.gestin,

Ag.Lu, Gestin, Nam, Lum.rna, Zurvzur,
b) Individuals allotted 30 to 429 iku of land and much food: A.mer,

A.u·sum.gal, Ag [a], Ama.e.st , Ama.IGI+BUR, Amar.kisal, E.IGI+BUR,
Kisal. si, Mes.pad. da, and Si. si.

c) Individuals, allotted little land but much food: Ama.alam, Ama.ka.diig.
~lll.ar.E.BJL, Amar.Lal, Amar.nab, Amarvsanga, Ma.NUNUZ+SAR, NA,
SES:IB:GIS:TI:KALAM, Urvsag.Nanna, Za.ma,

In summary, for purposes of this study there are two broad
classes of people which I have termed minor people and impor
tant people. Clearly this rough division is neither final nor ex
haustive.
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Before turning to roles, a few comments must be made about
personal names. The range of variation is remarkably small and
sign groups often occur in more than one name. One is tempted
to suggest a relation between individuals with similar names. To
demonstrate this would require a comparative study of personal
names in all Early Dynastic texts. Such is beyond the scope of
this study.

Roles of Agriculture

The relationships between roles in specific organizations will
be discussed at the end of the chapter. The following is a list
of roles and some general comments on each:

1) arad and geme2: In later times, these terms refer to male and fe
male servants. In text 259, a group including many important men
and women are so termed. It is difficult to conceive of these people
as servants, so the designations may indicate simple male and female.

2) engar: This term distinguishes the individual who cultivates or directs
cultivation of a block of land from the individual to whom the land is
allotted. It is only used when there might be some confusion.

3) ugula: This term is written "PA." By itself it applies to the immedi
ate supervisor of an activity as in ugula.gud, foreman of the oxen, or
ugula.KD6, foreman of the fishermen. In other cases, when the use of
the term is unclear, it is written descriptively as PA.

4) Nu.bandaj : This term refers to an overseer of foremen in cases in
volving agriculture. There is a specific overseer of the palace, nu.
banda4.e.gal, mentioned in text 112.

5) Sanga: This term refers to an individual usually connected with large
quantities of grain. The 8anga.AB is often noted. In the Fara liter
ary texts, the term sanga frequently appears in place of dub-sal', scribe,
in the colophon. It is possible that the sanga is the recorder of a
storehouse in the Dr Archaic Texts.

6) PA :GIN: This term applies to an official in charge of a harvest. It is
known from some later texts. In the Lagash texts he appears as an
individual who directs 23 people in an unknown task (Nickolsky, 1905:
Volume I, text 21, V6 and VII 1).

7) PA:8I: This term also applies to an official connected with harvests.
Hallo (1957) suggests that this is a simple writing of PA :TE :81, to be
read ensi. He supports his contentions by pointing to parallel titles
in the Fara texts. However, Dr Archaic fragment 35 contains the full
writing PA:TE :8I:GAL, so the equivalence is unclear.

The PA :81 of Dr is mentioned in connection with quantities of
bread in two documents (86 and 88), in connection with seed (177), and
with the transport of large quantities of grain (222). The PA :81 of
BAD x NIMGIR is mentioned in connection with large quantities of
grain (188). Both arc found in the slightly later Fara texts (Hallo,
1957:35). There is no evidence that the PA:81 of the Dr texts was any
mo re than an economic administrator.

8) Sukkal : In the time of the Third Dynasty of Dr, this te rm denoted an
Imper-ial messenger. The te rrn appears in the Dr Texts on a personnel
list (11~) and on a list of field foremen (34~~).
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9) sag. dun4: This term denotes the man who supervises the measuring
and subdividing of blocks of land.

Other roles were discussed in Chapter Ill.

Agricultural Activity

Construction.-Construction work, especially for walls, is written,
"AL x TAR" in later Sumerian. The sign appears in text 259 in
an unclear context. The term is applied directly to land in frag
ment 196c. Al.tar fields of the official called the Uri2.gal (gan.
AL x TAR, uri2.gal) are noted. In text 201 seed is issued for
412 iku of such land (here called gan. AL x TAR. DU.KU6 ) . In
these contexts AL x TAR refers to an attribute of the field, per
haps that it has newly constructed banks and ditches on it or that
it has been newly hoed. "AL" designates a hoe. These are the
only texts which might possibly indicate rural construction.

Land allotment. - Fifty-eight texts and large fragments deal solely
with the division of land. Twenty-two of these describe land in
more than quantitative terms. These descriptions will be consid
ered in detail below. In some of these documents the total area
of the block of land is given, in others it is possible to estimate
the total by substituting the average of the preserved registers
for the obscured registers. In most cases the range of sizes of
divisions of the total block can be estimated. Thus individual al
lotments are known though the total land area allotted to an indi
vidual during a given year is not known. Given these descriptions
and areas it is possible to infer quite a bit about land allotment
and holding.

In some cases a specific place is designated by the affix
"ki." Three documents mention Ga:ki. In text 206, 286 iku are
noted. One hundred thirty-eight are surveyed (sag.dun j.ak) and
44 are treated in some other way (sag.rne.an.ak). In fragment
208, plots of land ranging from 6 to 84 iku are allotted to indi
viduals. In fragment 140, a 12 iku plot is allotted. Two docu
ments mention BIR:ki. In damaged text 15, plots of 4 to 18 iku
are allotted. A final figure of 253 iku BIR :ki may be a total.
Fragment 79 notes 99 iku BIR:ki. Thus land from named places
is surveyed and allotted in plots of varying size. It is not possi
ble to generalize about totals and average size of plots, and no
additional descriptive information is associated.

In some cases, the agricultural condition of the field may be
indicated by the term "sa" which is written later as a.sa, The
sa.BiL is divided into four large blocks all designated gan.en
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(see below). Three large blocks of cultivated land (gan.rnu) are
allotted to individuals, two of whom, Mes.pad.da and E:IGI+BUR
were known as important people. A single 120 iku block is desig
nated sa.si and not allotted. In fragment 36, a portion of sa.BIL
is surveyed into plots of six to twelve iku. Since sa.si contrasts
with gan.mu, it may be uncultivated land. If so, it is difficult to
interpret text 185, in which the sa.si produces much grain.

In text 143, 216 iku are noted. The land is allocated in lots
of nine to thirty-six iku averaging fourteen iku. Apparently all
this land is called cultivated land (gan.rnu). Most of it is desig
nated gan.en.sa.x (see below). Some is designated fields not al
lotted (sa.ta.nu.e), and some is designated sa.RU, the meaning of

.,,-. v'"

which is unknown. Sa.RU may contrast with sa.BIL, though there
is no way to be certain given the available documents.

In summary, the usage of the affix "sa" is unclear.
The social condition of publicly held land is indicated by a

set of three terms: gan.uru.j , gan.kurg , and gan.en, The term
gan.urua is similar to the gan.urua.Ial of the Lagash archives.
In these later documents the term designates land allotted to cul
tivators for a share of the crop (Diakanov, 1959:286). Gan.uru.;
is mentioned in three of the Ur Archaic documents. In text 102,
a block of 400 iku gan.uru4 is recorded but not allotted (sa.ma.gid).
In damaged text 104, 14 plots ranging from 8 to 22 iku and aver
aging 17 iku are measured (a.gid). The sign "uru.," occurs at
the end of each column. This may indicate suballotrnent of some
type of land by an important person to cultivators (engar which
is written "uru j") or it may indicate allotment of small blocks of
uru4 land.

A key document for interpretation is text 127 (Fig. 28). This
test has three parts: (1) the first three registers record copper
vessels (urudu.dug) and ingots of copper (ma.na.urudu) in connec
tion with certain people; (2) the remaining registers except the
last three, in which the same people are recorded with equivalent
amounts of copper, and other people are recorded in connection
with copper or oxen; (3) the last three registers which record a
total of 304 iku of gan.uru4 also designated gan.Nanna (see below),
some of the oxen, and all of the copper pots. The repeated equiv
alent amounts allow the inferences that a copper vessel weighed
3.5 ma.na, Two or three vessels are associated with some peo
ple, one or two oxen with others. If variations in number of
items are distributed unsystematically through the registers,
which they see m to be, this can be taken to mean that an ox is
slightly more valuable than a pot. Assuming an ox to be equiva
lent to 5 ma.na of copper, then the total of items would be
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equivalent to 85 ma.na of copper. Even if the total of oxen is
miscopied, then the total would only be equivalent to 105 ma.na
of copper at most. In the Fara texts (Deimal, 1924:30-42) land
is sold for two to three ma.na for an iku. At minimum 304 iku
would be worth about 600 ma.na, It does not seem likely that
text 127 records a sale. The relative values involved suggest
that the named individuals are paying a rent for gan.uru j _ In the
absence of other similar texts, the interpretation is tentative.

In the Lagash documents gan.kurg .ra designates land allotted
to temple personnel in exchange for their services (Diakanov,
1959:286). Gan.kurj, is noted or implied in four texts. In frag
ment 365 a total of 1070.5 iku of gan.kurj, is recorded but not
measured (sa.ma.gid) and 492 iku is recorded in a damaged reg
ister. In text 163 a total of 486 iku gan.kur., is recorded and
subdivided. A complex suballocation of land seems to be record
ed, but there are enough damaged registers to prevent the inter
pretation of the procedure. In one column, several people re
ceive 17 to 63 NIG.kur6' probably food. In fragment 202, land is
also mentioned in connection with NIG.kur6. Allotments of 3 to
30 iku are recorded. Document 371, discussed below, records
an organization perhaps involved in the cultivation of some
gan.kur 6 ·

In the Lagash documents gan.nig.en.na designates unallotted
land worked by temple personnel whose produce went to maintain
the temple's activities (Diakanov, 1959 :286). In the Dr Archaic
documents, there are three dealing with gan.en. Texts 143 and 160,
discussed above, record allotments of large blocks of 144 to 180
iku. Gan.en are allotted and in one case subdivided into units
averaging 14 iku, In damaged text 184 the measuring (a.gid) of
164 iku of gan.en for allotment to farmers (engar) is recorded.
The land is divided into three large blocks: the first, 174 iku, is
allotted to an unknown party and subdivided into s mall plots
called open fields (gan.bar). The second, of 36 iku, is allotted to
an important person, E.IGI+BUR, and the third, of 54 iku, is al
lotted to an important person, Gestin, and subdivided into plots
called open fields (gan.bar),

In summary, gan.UrU4 occurs in large blocks of 300 to 400
iku and is allotted to cultivators in plots of various sizes, per
haps in exchange for goods in one case. Gan.kurg occurs in
large blocks of 450 to 1100 iku and can be either allotted in
smaller plots in complex ways, or worked by a large group.
Gan.en occurs in large blocks of about 500 iku and is allotted to
important people in blocks of 30 to 180 iku which could be sub
allotted to cultivators.
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Perhaps related to gan.en are various parcels of land asso
ciated with important officials. In fragment 364 the Ukkin.gal
receives 312 iku, and the GEME:DU 10 :GAL receives 198 ik~. In
the same fragment an important person without title, Mes.pad.da
receives 429 iku. Though office holders usually do not use a
personal name, this association supports the obvious suggestion
that they were drawn from among the important people. Other
official lands are recorded: fragment 361 may deal with land of
the lugal. Fragment 108 recorded allotment of the land of the
Ukkin.gal in plots of 3 to 21 iku averaging 11 iku. Text 82 re
cords a subdivision of 720 iku of the Uriz.gal. Important offi
cials are clearly holding and subdividing large blocks of land of
about 200 to 800 iku.

Finally, much land is designated gan.Nanna, fields of the
principal god of Dr. Text 127 has been discussed. Fragment
147 notes 525 iku of gan.Nanna. Fragment 358 records the allo
cation of small plots of 10 to 24 iku averaging 14 iku of gan.Nan
na. The absence of a term for the land of the other frequently
noted diety, gan.Innana; it seems difficult to interpret this as
temple land. It is more reasonable to interpret the term as
meaning public land of the town of Dr. It is therefore perhaps
a generic term for almost all the types of land appearing in the
texts.

Plowing and Seeding. -Text 20, discussed in the introduction to
this chapter, is the key to plowing and seeding. In this text one
individual is given 30 gur of seed (se.numun) and 20 gur of bar
ley to feed the oxen (sa.gud.ku) for the working of 342 iku of
land. Supplement 21, a later Early Dynastic text, from Ur re
cords two gur for seed and one gur for the oxen. Similar ratios
are recorded Irom contemporary Lagash (Deimel, 1923:1-7).

Seed is mentioned in other texts. In damaged text 177 about
52 gur are distributed to farmers. About 27 are actually used
as seed, 10 are perhaps sold and 15 are returned. Each indi
vidual receives about two gur, enough to seed a plot of about 20
iku. In damaged text 201 seed is distributed in connection with
412 iku of gan.Al, x TAR. Each individual receives an average
of two gur. Were the entire text covered with registers, then
244 gur of seed, enough to seed about 260 iku, would have been
allotted. The discrepancy is not great. It is possible that the
average of two gur per individual is incorrect in this case. In
any event, these texts indicate seed was not only distributed to
plowmen, but also directly to minor cultivators.
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Harvest.-Thirty-six tablets deal solely with grain and meal. Bar
ley (se), various wheats (z iz, gig, gig), flax (gu), and malt (munuj )
are recorded. Two otherwise unknown forms NINDA2 x GIS+DAR
and NINDA2 x BAPPIR may be varieties of barley and wheat re
spectively, since it is difficult to interpret them as a processed
grain such as a meal, a grain destined for a specific function
such as a beer ingredient, or a special unit of measure for grain.

A few of these documents note very large quantities of grain
apparently in connection with harvest or storage. Two refer to
the field. Damaged text 73 notes 660 gur of barley and 610 gur
of wheat (ziz) from the fields of Nanna. In all these amounts
would require about 1100 iku of land, given the metric equiva
lents of the introduction to this chapter. Damaged text 185 notes
at least 1866 gur of various grains from sa.BIL. This would re-

. quire about 1700 iku of land. An additional 1201 gur is recorded
in association with individuals, some known as minor farmers.
This may be portions of the first noted grain, or yet more grain.

Three refer to large quantities of grain in connection with
: officials. Fragment 222 records 460 gur of grain in connection
: with the PA:SI of Ur , This would require 430 iku of land. Other
, large lots of grain are recorded in subsequent registers but the

designation of the associated person is damaged. Finally it is
perhaps noted that the grain was transported (se.ig). Fragment
188 records 1982 gur of barley in connection with the PA:SI of
BAn x NIMGIR. This would require about 1700 iku of land. Frag
ment 162 records a variety of goods associated with the sanga.lu
gal, 1462 gur of barley and 1380 gur of wheat (z iz) are noted.

! These would require about 2400 iku of land. This is perhaps an
I inventory of a storehouse, since the sanga usually records beer
; and bread allotments from the AB, and since commodities are

recorded elsewhere on the text.
The inferred units of land suggested above are in general

, larger than any actually noted on land texts. Thus it is possible
that the method suggested earlier is wrong. A gur of 150 liters,
roughly that of later Early Dynastic Lagash would bring land es
timated down to a size range similar to these allotted in land texts.
In any event, it is significant that the quantities of grain noted
from Itelds and transported by officials are of roughly the same
order 'of magnitude while the quantities of grain inventoried in a
storehouse are much greater.

THE ORGANIZATION OF RURAL ACTIVITY

The general structure of four rural organizations can be in
ferred. These include sheep and goat husbandry, plowing and
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seeding, harvest and transport, and general cultivation. Before
describing these let us consider briefly a town organization.

Large fragment 112 records the names of individuals and
either an associated toponym or both a toponym and official. A
total of 75 individuals are recorded. A number of these are
designated "gil.gal. gal, " a possible status term of unknown mean
ing. The group is apparently under the supervisor of the palace
(nu.bandaa.e.gal), The entire list is headed EZEN : E : SUKKAL.
If "EZEN" indicates a period of time and "SUKKAL" designates
a messenger, this may represent appointment to a rotating mes
senger's role. It is unfortunate that this explicitly described or
ganization cannot be associated with any specific rural task.

The organization for large-scale sheep and goat husbandry
is not explicitly described. As noted above, a flock of about 100
adult animals under a nu.bandaa is counted in text 16. In addi
tion, a flock or flocks with more than 230 adults is implied by
fragment 30. In the rural area the nu.banda j would have over
seen several UGULA:UDU, to be read "sipa," who in turn would
have overseen the sheep and goats. Thus the rural sheep and
goat organization must have had only two levels of decision
making.

Plowing and seeding are similarly indirectly attested. In
text 20, one individual is allotted seed and fodder for oxen in
order to cultivate 342 iku. Plowing with a team of oxen requires
several assistants. The problem is whether there is one team
or more in the above case. Another seed text mentions 412 iku
of land, which is of the same order of magnitude as 342 iku.
Assuming the maximum rate of two iku worked per man-day and
a minimum of three men per ox team then one team would take
no less than two months. This is not impossible, but two teams
would be easier. In the event that more than one is involved,
then the individual receiving seed and team fodder for the large
block is a supervisor of ox teams. Thus there are certainly two
levels of decision-making in the rural plowing organization, but
there may be three.

Neither is the organization for harvest and transport explicit
ly described. Harvest texts note as many as 1900 gur of grain
handled by the PA:SI. This clearly came from a large block of
land, no less than 800 iku even assuming a small 150 liter gur.
Fragment 343 provides some indirect evidence of harvest. A
sanga otherwise known as an important person records the allot
ment of some commodity to the ugula of the gan, abzu perhaps
the fields of Eridu. If the tablet was of normal Width-length pro
portions, then ten to twelve ugula were recorded. These may be
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under a sukkal-gal, though this is unclear. In any event these
ugula were associated with a single storehouse. The rural har
vest organization thus had three levels of decision-making: the
workers, the ugula, and the PA:SI.

General cultivation can be approached from two directions.
Fragment 371 records an organization perhaps for cultivation of
the gan.kurg . The entire group is called the un.ser .ra, Frag
ment 368 contains the phrase "kur., .ser.ra," There were about
700 of these ser.ra people recorded on the complete document.
These were divided into 6 groups of 63 to 226 men under a
nu.bandaz , These groups were subdivided into about 20 smaller
groups of 21 to 54 men under an ugula. A total of about 1900
iku is allotted to these people. This is about 3 iku per worker
or 60 per 150 per ugula or 190 to 800 iku per nu.banda j, Note
that in most cases the subgroup of workers plus an ugula is di
visible by 11. There may thus be yet a further subdivision into
groups of 11. Thus this text implies three, perhaps four, levels
of decision-making in rural organization for general cultivation.

Another approach to general cultivation is through the land
allotment texts. Minor cultivators usually receive 10 to 15 iku.
Important people usually receive 30 to 180 iku, about the same
as that directed by an ugula in the above text. Large blocks of
land range from 300 to 1100 iku, about the same as that under a
nu.banda in the above text. Thus the inference of three levels
of decision-making, the engar, ugula, and nu.bandaj , is supported
by these texts.

Note, however, that in the first case the ugula directs 21 to
54 men, while in this second case an ugula would direct 3 to 20
men. It is not the number of men, but the number of tasks that
is significant. Fifteen men working 10 iku each is equivalent to
50 men working 3 iku. The important thing for the supervisor is
not the number of people he must coordinate but the number of
tasks per unit time he must coordinate.

I have emphasized the rural portions of these organizations
for the following reason: the town portion, the uppermost level
or levels of decision-making in each case, may be in fact one
generalized town institution. The same individuals may be mak
ing decisions on the highest level about the administration of land,
plowing, and sheep, as well as such things as craft, ritual, and
politics. Such a generalized organization would not be structured
for anyone rural activity. I avoid this complex problem of the
central institution or institutions partially because my textual
data is inadequate and partially because my theoretical Irarne
work is too s imple to explain it.
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I have inferred that while rural sheep and goat husbandry
has only two levels of decision-making, and rural plowing and
seeding perhaps has only two, harvest and general cultivation cer
tainly have three. On the basis of the first working hypothesis
of Chapter I, I deduced in Chapter V that general cultivation and
harvest would require a similar number of levels of decision
making and that sheep and goat husbandry and plowing and seed
ing might require a similar number of levels of hierarchy. These
hypotheses are confirmed. On the basis of the second working
hypothesis of Chapter I, and the difference in levels of decision
making noted above, I deduce that general cultivation and harvest
should require more complex decision-making than sheep and
goat husbandry. This is what was inferred in Chapter V (Table
12). Thus, unsatisfactory as the evidence and the analytical pro
cedure may be, there is no reason to reject my hypotheses. The
frame of reference of Chapter I is a potentially fruitful approach
deserving of further inquiry. The hypotheses should be further
tested with data from well-documented periods, such as that of
the Third Dynasty of Ur , and with ethnographic data.



VII

THE RURAL ECONOMY: A SUMMARY

A GEOGRAPHICAL OVERVIEW

AT the beginning of the Early Dynastic period, Dr was a large
town of about twenty hectares. It was dominated by a large

central temple compound probably dedicated to the god Nanna.
Small cramped dwelling units occupied portions of the town.
Though there is no direct evidence until somewhat later in the
period, the area around the temple was probably occupied by
large public buildings such as storehouses and the houses of
ranking personages. Many of the approximately 4,000 inhabitants,
perhaps comprising 600 residence units, must have worked pri
marily as agricultural laborers. A smaller proportion were in
dividuals of importance and their families and craft specialists
and their families. The actual political and ritual organization
of the town at this time are unknown.

Near Dr was a smaller town of eight hectares perhaps con
taining 1,600 inhabitants. In addition there were a few small
rural settlements, a rural center with a shrine, and a few ceme
teries. Thus in the enclave there are a set of activities per
formed by ascribed groups and maintaining the population. The
Dr enclave conforms to the definition of an urban system given
in Chapter I.

Within working distance of these settlements were perhaps
6,000 hectares of cultivable land. A branch of the ancient Eu
phrates flowed through this area by the towns, and various small
canal systems carried the river water to the fields.

CATEGORIES OF PEOPLE

Judging from the remains of settlements, about 6,000 people,
perhaps a thousand residence units, lived in and around Dr. With
in this population, certain broad categories of people can be de
fined though these categories are by no means exhaustive since
children, servants, craftsmen, and others cannot be considered
with the available evidence.
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Among the forty frequently mentioned and distinctively named
individuals in the texts, eleven were minor farmers who were
recorded as receiving small allotments of land. Because the texts
were not dated it is not possible to estimate the total amount
held by a small farmer in a given season. These individuals also
received small amounts of commodities. There were three indi
viduals who were not allotted significant amounts of land, but who
seem to have been minor overseers and officials. These also
received small amounts of commodities. There were twenty-six
individuals of importance. Some received large blocks of land,
some received many commodities and some received both. These
differences within this group may result from the small sample
of tablets. When an individual became a titled official he was
usually referred to only by his title, so it is not usually possible
to ascertain whether or not these important individuals are also
important officials. The low ratio of minor farmers to important
individuals presumably reflects a tendency for important people
to be more frequently mentioned in documents, rather than the
actual ratio in the population.

Since the important individuals had to allot their large hold
ings to small farmers of some sort if they were to cultivate
them, and since little more is known of the large farmers, let us
consider the small farmer, the man in the field, in more detail.
In the total population of 6,000, perhaps 800 heads of residence
units might be called small farmers. Perhaps the small dwell
ings at Ur, and most certainly the structures at Sakheri Sughir
and the cemetery at 'Ubaid, are the material remains of small
farmers. The cemetery provides no evidence of group-specific
funeral patterns or of differences in rank. There is a possibility
that burials face the various nearby settlements, perhaps the lo
cation of the homes of the deceased or of institutions with which
they were affiliated in life. The dwellings in both town and coun
try contain similar ranges of conical cups and spouted jars. Ovens
and large bowls, perhaps indicative of certain types of food prep
aration in the home, are not reported in town dwellings. No defi
nite indications of craft activity occur in the town dwellings. Boat,
net, and sickle repair, and perhaps small-scale brick manufacture
were undertaken at the rural settlement. The limited range of
activities reflected in both the excavated and surface evidence
from the rural site may reflect the concentration of specialized
craftsmen in the town. Apparently the occupants of the rural
settlements worked primarily in subsistence production. It is im
portant to remember that these rural settlements contained, even
assuming half of them were not located in the survey, about sixty
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residence units, contributing a small proportion to the probable
total number of small farmers. On the other hand, these few
people living some distance from the town must have been con
cerned almost entirely with rural production. They are thus bet
ter examples than town dwellers, some of whom may have per
formed other tasks at times other than the peak of the agricultural
season.

ROLES IN RURAL PRODUCTION

Small farmers as a category of people perform a number of
roles. Usually they were the engar, the cultivator per see The
ugula, the work Ioreman, and even the nu.bandaj , the overseer of
foremen, were also drawn from this category.

Since the major officials are usually referred to by title only
it is not possible to say from what category the role was drawn.
The sanga was, at least, a storehouse recorder. The PA :SI was,
at least, a harvest supervisor , The qualification is necessary
because in later times these titles were associated with ritual
and political roles, and it is possible that they were so associat
ed at this time. Other titles designate unknown roles.

LAND

In the vicinity of Ur, there must have been areas of alluvial
desert, marsh, river channel, trees, and cultivated fields. Only
the last are directly named and described in the texts.

An unknown proportion of the land was located in named
areas designated 'ki,' place. Only one such specific area is fre
quently mentioned, suggesting that the available land documents
refer only to select portions of the Dr enclave.

A set of terms perhaps designate tenurial arrangements for
public land. Gari.en, gan.kurg , and gan.uru, are similar to later
terms usually interpreted as indicating, respectively, land whose
produce goes directly to the te mple, land whose produce goes to
a temple worker who cultivates or oversees it, and land a share
of whose produce goes to the temple, the remainder going to a
cultivator. Even substituting the neutral term "public institution"
for "temple;" these interpretations could not be applied to the
above three terms as used in the Dr texts. In the m, gan.en is
allotted among specific individuals and gan.kuri, is in one case
farmed by organized teams. Tentatively I interpret gan.uru, as
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public land periodically allotted to cultivators, the produce or
rent going to an institution; gan.kur., as public land either worked
by teams or allotted for a share of the crop, the produce going
to certain nonfarming individuals, and gan.en as public land al
lotted in large blocks to important individuals perhaps for sup
port of official duties, and suballotted by them to minor farmers.
Further contextual evidence is necessary.

A term which may identify the public institution in question
is Gan.Nanna. This might be taken to imply that the temple of
Nanna held title to various lands. However, in the absence of a
comparable term "Gan.Innana" to indicate land held by the promi
nent temple of Innana, it is more plausible to interpret Gan.Nanna
as town land.

Some land is designated as that of specific offices. Whether
this is gan.en after allotment or some other kind of land is not
known. The Lugal, the Ukkin.gal, and the Uriz.gal are recorded
as receiving or suballotting large blocks of land.

THE PRODUCTION CYCLE IN AGRICULTURE

Whether land allotments took place in late spring after har
vest or in early fall before cultivation is not known. Canal
cleaning probably occurred sometime during this long period.

Actual cultivation begins with plowing and seeding. Plowing
was probably done by a team. There is one account of a plow
team or teams. Small quantities of seed are issued to individ
uals, suggesting that some cultivators may seed their own plots.

Examination of the full range of land statistics shows that a
basic unit was a block of 40 to 50 hectares. Those could be ag
gregated into larger units, or subdivided into small plots of 3 to
7 hectares for allotment to about 10 cultivators. A basic unit
could be under the authority of an ugula. A large unit of sev
eral basic blocks could be under the care of a nu.bandaj , This
complex organization is directly recorded in one special case,
probably the group cultivation of gan.kura ,

In the spring the crop, predominantly barley but with some
wheats and other items, was harvested. Large lots of grain per
haps from 120 to 600 hectare units are connected with officials
called the PA:SI and PA:GIN. A storehouse inventory recorded
at an unknown time of year notes grain from perhaps 820 hec
tares. Thus the grain or portions of the grain from large areas
is being placed in storehouses. It would seem logical to say
that these were only institutionally controlled grains and that the
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cultivators and/or landholders' shares were stored in their res i 
dences. However, the evidence for this is negative: there are
few grain allotment texts.

ANIMAL HUSBANDRY

Sheep and goats are directly attested. A flock of about 100
adult animals is documented. There was an institution allotting
sheep from flocks totaling more than 280 animals, and the sheep
butchered in the rural village could have been so obtained. There
is no reason, however, to reject the possibility that residence
units kept small numbers of such animals. Cattle are poorly
known.

GATHERING WILD RESOURCES

These resources are a problem. Reeds, wood, fish, and fowl
are all directly attested in the rural settlement. In the texts
they are all accounted in quantity as part of organized activities.
Did the rural inhabitants thus receive these items or did they
obtain them directly? In the case of fish they probably caught
their own with nets. In the case of reed mats, they probably ob
tained these craft products from a specialist. In other cases
there is no evidence.

PRODUCTION AND CONSUMPTION IN THE
RURAL ECONOMY

The 2,500 rural workers of Ur produced about 2,400,000 kilo
grams of grain and unknown quantities of other domestic and
gathered plant and animal material. A portion of this may have
been retained by the worker as a wage or share; the remainder
probably went to the storehouses of important individuals and
public storehouses for subsequent redistribution to noncultivators
or for exchange.

Rural workers consumed the various foodstuffs produced by
other rural workers; consumer goods such as ceramics, metal
items, beads, and presumably cloth; technical items used in pro
duction such as flint, baskets, bitumen, and wood. Rough quanti
tative estimates of bitumen and cer-amic consumption are possible
even with the available data. The others will not be so easily
measured.
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The only striking fact conveyed by these paragraphs is that
labor was quite specialized, and that a predominance of prepared
or manufactured items rather than raw materials circulated to
rural workers . Clearly the quantitative estimates needed for the
construction of an input-output model of the rural economy are
not available. Minimally, we would need the following: (1) de
tailed maps showing all forms of land use, not simply agricul
ture, to estimate production; (2) samples of refuse from all types
of sites to estimate consumption; (3) sets of complete associated
agricultural accounts so that the size and production figures of
given fields can both be known, and the total holdings of individ
uals can be estimated. Only when such data becomes available
can quantitative exchanges within the rural economy or the urban
system as a whole be properly considered.

CONCLUDING NOTE

Other factors being equal, there is probably a direct relation
ship between the complexity of an activity and the complexity of
an organization which coordinates it. Two factors not explicitly
accounted for in my model are: (1) the geographic spread of the
activity which may, as in the case of harvest and transport, com
pound the problems of coordinating relatively simple activities;
and (2) a feedback from one organizational structure to another,
for instance a structuring of the organization for harvest along
lines similar to those for general cultivation. The relatively sim
ple theoretical constructs of this work should be expanded to in
clude such factors as these.

Before further research on the rural economics of early
Mesopotamian urban systems is attempted, it may be more fruit
ful to work on other equally crucial problems. Inter-regional
trade, inter -city warfare and diplomacy, and urban political or
ganization are three of many such problems. When the key as
pects of early urban systems are formalized, even in simple
forms as in this monograph, then it will be possible to stimulate
the development of entire networks of urban systems. When such
simulations are tested and verified, then the formal explanation
of the traditional phenomena of the rise of civilization and the
origin of the state will be possible.



APPE~DIX I

THE STATISTICS OF ARTIFACTS FROM
SAKHERI SUGHIR

Introduction

This Appendix presents the total count of each category of
artifact in each provenience unit and measurements of all well
preserved pieces, with certain exceptions. These exceptions are
conical cup bases, of which only certain exemplary samples are
presented; flat bases which are remarkably nondistinctive, and
very rare categories in general.

Each piece in Tables 15 to 23 is introduced by a numbe r , the
first three digits of which are its field number. There usually
follows a hardness approximated on Moh's Scale and paste and
surface color measurements expressed as hue, value and chr-oma
on the Munsell Color Scale. The various measurements in centi
meters and angles in degrees are explained diagrammatically in
Figure 29 (page 124) and in comments on the table.

This appendix should encourage more detailed comparisons
between Early Dynastic ceramic assemblages than has been usual.
It should also provide data for the rapidly developing field of
mathematical typology.
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FIG. 29. Some vessel attributes: a. conical cup rim angle; b. conical
cup base angle; c. conical cup base to constriction; d. bowl
rim angle; e. bowl rim top angle ij", bowl rim thickness;
g. bowl rim to band; h. jar rim angle; i. jar rim top angle;
j . jar rim thickness; k. rim height; 1. neck height; m . neck
angle; n . thickness of hatched strip; o . period of hatched strip;

p. thickness of gash; q. angle of gash.
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TABLE 14

ARTIFACTS IN THE PROVENIENCE UNITS AT SAKHERI SUGffiR

North Block

125

Locus Cubic
Location Field NumbersMeters Stratum

A Small pit 0 001, 003
B 3.5 On rectangular floor IA-B 002, 006, 013, 014

015, 020, 021
C Long oven IA 054
D 3.3 Over work floor IA 022, 023, 024, 025

030, 038
E Large pit IA-B 012, 018, 019
F 3.4 12 meters north IA 016, 026, 027
G 2.2 5 meters north IA 034, 037, 045
H 0.3 2 mete rs north IA 042, 043
I 1.1 8 meters south IA 055, 066
J 1.8 On work floor IB 031, 032, 033, 039

040, 052, 056
K 12 meters north IB 017
L 2.7 5 meters north IB 035+095, 036, 046

048
M 0.3 2 meters north IB 044, 067
N 3.7 On work floor IC 049, 050, 051, 053

065
0 Oval oven IC 060, 061
P Deep sounding I 010
Q Deep sounding II 011, 062
R Deep sounding III-A 063
S Deep sounding Ill-B 064, 069
T Deep sounding IV 074

South Block

U 6.6 South of structure I 070, 072
V 3.4 East of structure I 077
W 1.6 South of structure II 071, 076, 080, 098
X 2.0 East of structure II 078, 081, 082, 083
Y 2.6 Inside structure II-A 028, 047, 097, 099

103
Z 1.7 Inside structure-center II-B 087, 100
AA 1.1 Inside s tructure-s ou theas t II-B 088, 101, 102, 109

112
BB 4.4 Inside structure-southwest II-B 105, 106, 107, 110

111
CC Small pit-southwest corner I 108
DD 2.6 East of structure lIT 084, 085, 081

Canal Sounding

EE 2.4 Upper 089, 090
FF 2.4 Lower 113, 114
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TABLE 14-Continued

Stone Bitumen Ceramic

Locus
Battered Unusual Slab

Sherd Mat Bit. Ceramic
Flakes &

Used Dent. Chop. Imp. Imp.
Pebble

Blades Blades Blades Frag. Bit. Bit.
Lump Rings

A · 2 · · · · ·.
B · · 1 · · 1 · 1 3

C · · ·. · · · . ·. ·.
D · ·. 1 · 1 · 1 ·
E ·. · . · ·.
F · . . 1 1 · .. 1 ·.
G 2 1 · ·.
H ·. ·.
I · · · · ·
J · · .. · · 2

K ·. · . ·..
L 1 ·. · · · 1 ·.
M · 5 · ··. 1 ·.. 3 ·.
N · 1 · · 1 1 3

0 · · · · ..
P · . 1 · · ·.
Q · 2 · · . · .
R · 1 · ·. 1 ·.
S · · · ·. 1

T · ·
U · · .. 1

V · · ·.
W 1 1 · ·.
X · 1 4 . ·. · 1 3 ·.
y · 1 ·. 1 · ·.
Z · · .. 2 · . ·
AA · · 1 · 1 1 ·.
BB · 1 2 · 7 5 1

CC · · ·. ·.
DD · · 2 ·. 2 ·.
EE . . .. · ·. ·.
FF · ·
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TABLE 14-Continued

127

Nar--
Wide Col-row Low High Re-

Locus Cup Bowl lar Plain Hatch Punc- Flat Ring
Cup Jar Jar serve Grove

Base Jar Strip
Slip tate Base Base

Base

A ·.. . .. .. . . .. ... .. . . .. ..... . . .. . .. . ..
B 6 8 4 2 1 1 2 4 4 1 1 2 3

C ·.. ... ... .. . ... ... ... . .. .. . . .. . .. . .. . ..
D 15 22 4 1 2 5 4 2 3 4 2 7 3

E ·.. . .. ... .. . ... ... ... .. . ... . .. ... . .. . ..
F 11 9 7 2 1 2 5 1 2 1 4 15 1

G 1 7 3 0 0 0 3 1 3 1 2 7 1

H 16 3 3 0 0 0 0 1 2 2 3 4 1

I 2 4 0 0 0 2 2 0 2 3 1 5 2

J 7 14 2 3 2 2 6 1 5 0 3 1 1

K 1 2 0 0 0 1 0 0 1 0 0 1 0

L 1 9 1 2 0 1 5 0 3 1 1 7 2

M 11 12 0 0 0 1 1 1 2 4 2 0 1

N 13 9 9 7 2 4 3 1 2 1 2 12 1

0 1 2 0 0 0 0 0 0 0 0 0 1 0

P 1 1 0 0 0 0 0 1 0 1 0 0 0

Q 3 2 2 1 0 2 2 1 0 0 0 4 0

R 0 3 0 0 0 0 1 0 0 0 0 0 0

S 7 9 1 2 3 0 0 0 1 0 1 0 0

T 17 9 3 1 1 1 0 0 3 0 0 2 0

U 1 11 11 3 2 2 5 0 0 2 1 5 2

V 1 20 0 4 1 2 4 0 0 0 6 5 0

W 3 22 1 1 2 1 6 1 3 2 5 2 1

X 8 79 3 9 5 10 21 4 3 2 14 8 3

Y 29 19 0 5 0 0 3 1 3 3 0 0 1

Z 4 8 3 0 0 0 2 0 3 0 1 1 0

AA 8 29 3 1 1 2 1 0 2 0 0 3 2

BB 16 49 6 6 8 3 9 1 6 2 12 7 3

CC 0 2 0 1 2 0 0 0 0 0 2 0 0.
DD 11 29 2 0 0 3 3 2 3 1 0 8 1

EE 2 9 2 0 0 1 0 1 0 0 0 2 0

FF 2 15 5 0 1 1 1 0 0 0 0 44 1
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TABLE 15

CONICAL CUP BASES

Work Area IA

Paste Color Surface Color Base

Number
Hard-

Value/ Value/
Profile Base Base Body Cons. to

ness Hue Hue Type Diam, Angle Thick. Diam. Con-
Chroma Chroma strict

00201 1.5 10.0 5.5/4.0 7.5 6.5/4.0 2 3.39 75 .49 2.74 1.84
00202 1.5 5.0 5.5/4.0 7.5 7.0/4.0 4 3.85 70 .66 3.43 1.80
00203 1.5 7.5 6.5/4.0 7.5 6.5/4.0 2 3.77 80 .69 3.41 2.42
00204 1.5 7.5 5.5/4.0 10.0 7.0/2.0 8 6.37 60 1.08 6.00 .95
00205 1.5 7.5 5.5/4.0 7.5 7.5/4.0 7 5.80 55 1.11 5.68 .47
00206 3.5 5.0 7.5/3.0 2.5 8.0/2.0 5 6.00 65 .78 5.98 .63
00601 1.5 10.0 5.5/4.0 10.0 6.5/4.0 2 2.93 85 .81 2.91 2.20
00607 2.5 10.0 5.5/3.0 10.0 5.5/3.0 5 6.00 65 .87 5.98 .65
02001 2.5 7.5 5.0/4.0 5.0 5.0/4.0 3 2.95 75 .60 2.81 .82
02002 2.5 7.5 5.5/4.0 7.5 7.0/4.0 6 4.39 60 .74 4.41 .46
02003 3.5 7.5 6.0/4.0 7.5 5.0/4.0 3 3.80 80 .91 3.39 1.03
02004 3.5 5.0 6.0/6.0 7.5 7.5/4.0 6 4.97 70 .60 4.90 .57
02005 0.5 7.5 7.5/4.0 10.0 7.5/4.0 3 2.93 80 ·.. 2.75 1.20
02213 2.5 7.5 6.0/4.0 7.5 6.0/4.0 4 3.40 75 .60 2.70 1.00
02215 3.5 5.0 4.0/4.0 5.0 5.5/4.0 2 3.85 80 ·.. 3.40 .68
02501 2.5 10.0 6.0/4.0 5.0 5.5/4.0 3 3.50 70 .90 2.89 1.05
02503 2.5 2.5Y 5.0/2.0 2.5 5.5/2.0 3 3.61 70 .99 3.31 .91
03802 3.5 5.0 6.0/4.0 5.0 5.5/3.0 6 5.50 60 .69 5.55 .63
04201 2.5 10.0 6.0/4.0 10.0 7.0/4.0 3 2.89 70 .62 2.45 1.59
04202 2.5 10.0 6.5/4.0 5.0 7.5/3.0 8 4.43 60 .50 4.36 .74
04203 2.5 7.5 6.0/5.0 10.0 7.0/2.5 2 3.03 80 .48 2.67 1.41
04204 2.5 7.5 5.5/5.0 7.5 6.5/4.0 2 2.95 85 .59 2.48 1.00
04205 2.5 10.0 5.5/4.0 10.0 6.0/4.0 3 3.27 75 .80 3.41 .81
04206 2.5 10.0 5.5/3.0 7.5 6.0/4.0 2 3.14 80 .89 3.14 1.05
04207 1.5 7.5 5.5/4.0 7.5 5.5/4.0 3 3.13 75 .81 2.96 1.10
04208 1.5 5.0 5.0/4.0 5.0 6.0/4.0 4 3.55 70 ·.. 3.18 .63
04209 1.5 10.0 5.5/3.5 10.0 6.0/4.0 7 4.90 65 .72 4.77 .54
04210 1.5 10.0 6.0/4.0 10.0 6.0/3.5 5 4.99 70 ·.. 4.90 .68
01201 2.5 5.0 6.0/6.0 7.5 7.0/4.0 3 3.02 80 .50 2.82 .72
01202 3.5 5.0 7.0/5.0 5.0 5.0/4.0 4 3.11 85 .61 2.78 .91
01204 2.5 10.0 6.0/4.0 10.0 7.0/6.0 6 6.60 55 .77 6.40 .71
01205 2.5 7.5 7.0/4.0 2.5 8.0/2.0 7 4.20 55 .76 3.90 .73
01801 2.5 10.0 5.5/3.0 10.0 7.0/2.0 4 3.40 65 .76 3.20 1.56
01802 2.5 10.0 7.0/4.0 2.5 8.0/3.0 6 5.50 70 .64 5.20 .61
01901 2.5 7.5 5.5/4.0 5.0 6.0/4.0 3 3.19 75 .80 2.95 .52

03901 3.5 7.5 7.0/4.0 5.0 5.0/3.0 2 3.50 80 .70 3.09 1.20
03902 2.5 10.0 6.0/4.0 10.0 5.5/3.0 3 3.40 70 .70 2.71 1.30
03903 2.5 10.0 6.0/4.0 10.0 5.5/3.0 9 5.23 60 .90 5.11 .60
03904 3.5 10.0 6.0/4.0 10.0 7.5/2.0 3 3.70 75 .60 .30 1.30
03905 2.0 7.5 6.0/4.0 10.0 7.0/3.0 2 3.60 75 .79 3.28 1.70
03907 3.5 2.5Y 5.0/2.0 2.5Y 5.0/2.0 4 3.44 70 .65 3.12 1.60
03908 3.5 5.0 5.5/4.0 5.0 5.5/3.0 2 3.50 70 .71 2.86 1.60
03909 3.5 7.5 6.0/4.0 7.5 5.0/4.0 2 3.70 75 .72 3.09 1.55
03911 2.5 10.0 7.0/4.0 10.0 8.0/2.0 6 5.00 60 .66 4.80 .70
04003 1.5 5.0 5.5/5.0 5.0 5.5/4.0 3 3.89 80 .82 3.34 1.79
04301 1.5 5.0 5.0/4.0 5.0 5.0/4.0 2 3.02 80 .48 2.45 1.64
04302 1.5 7.5 5.5/4.0 7.5 6.0/4.0 2 2.71 75 .59 2.52 .77
04303 1.5 7.5 5.5/4.0 10.0 6.5/4.0 2 3.20 75 .40 2.67 1.10
04304 2.5 7.5 5.0/5.0 10.0 7.5/3.0 4 3.12 75 .57 2.94 1.18
04305 2.5 5.0 5.0/4.0 7.5 7.5/4.0 3 4.14 75 .62 3.15 1.37
04306 1.5 7.5 5.5/4.0 10.0 6.5/3.0 2 3.38 80 .86 3.06 .91
04307 1.5 10.0 6.5/4.0 7.5 6.5/4.0 6 5.14 70 .58 5.30 .57

Work Area IB
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TABLE 15-Continued
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Paste Color Su rface Color Base

Number
Hard-

Value/ Value/
Profile Base Base Body Cons. to

ness Hue Hue Type Diam. Angle Thick. Diam, Con-
Chroma Chroma

strict

04308 2.5 10.0 4.5/4.0 10.0 7.0/2.5 2 3.23 80 .91 2.60 1.14
04310 1.5 7.5 5.5/4.0 10.0 6.5/3.0 3 2.84 70 .51 2.70 1.68
04311 2.5 5.0 7.5/3.0 2.5 8.0/3.0 3 4.03 85 .60 3.48 1.22
04312 2.5 10.0 6.0/4.0 5.0 5.0/4.0 7 5.00 65 .49 4.87 .92
04401 2.5 5.0 6.5/6.0 10.0 7.5/3.0 2 3.09 85 .44 2.83 1.36
04402 2.5 7.5 6.0/4.0 2.5 8.0/3.0 2 3.44 80 .37 2.39 1.46
04403 2.5 7.5 6.5/5.0 7.5 7.5/4.0 2 3.07 85 .47 2.67 1.18
04404 2.5 7.5 6.0/4.0 7.5 6.5/4.0 2 3.39 85 .53 2.58 1.49
04405 2.5 7.5 4.0/5.0 10.0 6.5/3.0 3 3.18 75 .47 2.60 .89
04406 2.5 7.5 5.5/4.0 10.0 8.0/4.0 2 3.49 80 .51 2.90 .64
04407 1.5 7.5 5.5/4.0 10.0 6.5/3.0 2 3.37 80 .75 2.90 .80
04408 2.5 5.0 6.0/6.0 10.0 8.0/3.0 2 3.28 75 .69 2.76 .56
04414 2.5 7.5 6.5/4.0 7.5 7.5/4.0 5 5.12 65 .70 4.90 .89
04415 3.5 7.5 5.5/4.0 7.5 6.0/4.0 6 5.67 65 .55 5.30 .92
04416 2.5 7.5 6.0/4.0 10.0 6.0/4.0 7 5.05 70 .58 4.66 .55
05201 2.5 5.0 5.5/6.0 7.5 7.5/4.0 2 3.10 80 .55 2.69 1.36
05202 1.5 5.0 5.5/5.0 7.5 6.5/4.0 4 2.99 75 .51 2.67 1.27
05203 1.5 7.5 5.5/4.0 10.0 6.0/3.5 2 2.91 80 .94 2.75 1.30
05204 2.5 10.0 5.0/3.5 7.5 6.5/4.0 3 3.17 80 .63 3.19 1.39
05205 2.5 10.0 6.5/4.0 10.0 7.5/4.0 5 5.28 65 .76 5.72 .76
05206 2.5 7.5 5.0/4.0 10.0 6.5/4.0 6 4.62 65 .68 4.73 .74
05207 2.5 7.5 5.5/4.0 7.5 5.0/4.0 7 5.03 60 .86 5.02 .67
05208 2.5 7.5 5.0/4.0 10.0 6.5/4.0 8 4.87 55 .85 4.70 .70
05601 2.5 7.5 4.5/4.0 10.0 6.5/4.0 3 3.47 80 .52 3.11 1.63
05602 1.5 5.0 5.0/4.0 5.0 6.5/4.0 3 3.99 85 .51 3.22 1.56
05605 2.5 10.0 6.0/4.0 7.5 5.0/4.0 3 3.65 80 .75 3.04 1.48
05609 2.5 7.5 6.0/4.0 7.5 5.0/4.0 3 3.65 70 1.12 3.22 1.60
05612 2.5 10.0 5.5/4.0 10.0 5.0/2.0 3 3.72 70 .89 3.02 1.55
05613 2.5 10.0 6.0/4.0 10.0 7.5/3.0 3 3.70 75 .90 3.02 1.60

Outside Structure II

07101 2.5 5.0 5.5/6.0 7.5 7.5/4.0 5 4.26 70 .50 3.98 .51
07102 2.5 10.0 6.0/5.0 10.0 7.5/3.5 5 4.95 65 .48 4.50 .73
07103 2.5 10.0 6.5/4.0 10.0 6.5/4.0 5 4.80 80 .64 4.41 .76
07104 2.5 10.0 5.5/3.5 7.5 5.5/4.0 4 4.62 80 .42 4.40 .57
07105 2.5 10.0 5.5/4.0 7.5 6.5/4.0 4 5.28 75 .71 4.80 .50
07106 2.5 7.5 6.5/5.0 10.0 7.5/3.5 5 4.72 70 .79 4.55 .52
07107 2.5 7.5 6.0/4.0 7.5 6.5/4.0 3 3.12 70 .60 2.68 .80
07108 3.5 5.0 5.0/4.0 5.0 6.0/4.0 5 4.35 70 .95 4.20 .50
07109 2.5 7.5 5.0/4.0 7.5 6.5/4.0 4 4.80 70 .90 4.80 .40
07801 2.5 5.0 5.5/6.0 7.5 7.5/4.0 5 5.14 75 .61 4.67 .94
07802 2.5 7.5 6.0/4.0 10.0 7.5/3.5 4 5.66 75 .64 4.85 .67
07803 3.5 5Y 6.0/4.0 5Y 7.0/3.0 5 5.58 70 .51 5.08 .80
07804 2.5 5.0 6.0/4.0 7.5 8.0/4.0 4 4.85 75 .64 4.65 1.05
07805 1.5 7.5 6.0/4.0 7.5 6.0/4.0 4 5.30 80 .75 4.79 1.00
07806 1.5 5.0 5.5/4.0 7.5 6.0/4.0 4 4.92 70 .60 4.68 .50
07807 2.5 10.0 5.0/4.0 10.0 6.0/4.0 2 4.00 80 .68 3.20 1.38
07808 2.5 7.5 5.5/4.0 7.5 5.0/4.0 2 4.12 80 .61 3.35 .99
07809 3.5 5.0 6.0/4.0 5.0 6.0/4.0 5 5.45 70 .70 5.18 .98
07810 3.5 7.5 5.5/4.0 7.5 5.0/4.0 4 4.68 70 .70 4.68 .85
07811 2.5 10.0 6.0/4.0 0.0 7.0/3.0 4 5.05 70 .62 4.09 .60
07812 2.5 8.0 5.0/4.0 5.0 5.0/4.0 4 5.30 70 .55 5.01 .70
07813 3.5 8Y 7.0/3.0 5Y 8.0/3.0 4 4.91 70 .82 4.65 .80
07H14 3.5 flY 5.0/2.0 5.0 5.0/4.0 4 5.00 70 .80 4.80 .80
07815 2.5 10.0 7.0/3.0 10.0 7.0/3.0 4 5.18 70 .70 5.00 .SO
07816 3.5 7.5 6.0/4.0 7.5 6.0/4.0 4 5.15 70 .80 4.62 .95
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TABLE 15-Continued

Paste Color Surface Color Base

Number Hard-
Value/ Value/

Profile Base Base Body Cons. to
ness Hue

Chroma
Hue

Chroma
Type Diam, Angle Thick. Diam. Con-

strict

07818 2.5 7.5 5.0/4.0 7.5 6.0/4.0 5 5.08 70 .65 4.90 .55
07819 2.5 5.0 5.5/4.0 5.0 5.0/4.0 4 4.80 60 .59 4.78 .80
07821 3.5 5.0 5.0/4.0 5.0 5.0/4.0 5 4.26 70 .46 4.75 .90
07823 2.5 7.5 5.0/4.0 7.5 6.0/4.0 4 5.45 70 .62 4.90 .48
07824 2.5 7.5 7.0/4.0 10.0 8.0/3.0 5 4.82 70 .68 4.60 .55
07825 2.5 5.0 5.0/4.0 7.5 6.0/4.0 4 4.60 70 .56 4.36 .60
07826 2.5 10.0 6.0/4.0 7.5 5.0/4.0 4 4.58 70 .78 4.25 1.10
07827 2.5 10.0 6.0/4.0 10.0 6.0/4.0 5 5.72 70 .58 5.46 .75
07829 2.5 5.0 5.5/6.0 5.0 6.5/6.0 5 4.80 70 .62 4.68 .48
07830 2.5 10.0 6.0/4.0 10.0 7.5/3.0 4 5.60 80 .90 5.45 .71
08101 3.5 7.5 5.5/5.0 10.0 8.0/3.0 4 4.66 70 .66 4.66 ...
08102 2.5 7.5 6.0/4.0 10.0 6.0/4.0 4 7.13 70 1.19 7.00 .82
08213 2.5 5.0 5.0/4.0 5.0 6.0/4.0 5 4.80 70 .52 4.52 .70
08214 2.5 10.0 6.0/4.0 10.0 6.0/4.0 4 5.05 70 .52 4.60 .70
08215 3.5 7.5 5.0/4.0 5.0 5.0/4.0 5 5.18 70 .80 4.80 .90
08216 2.5 7.5 6.0/4.0 7.5 6.0/4.0 5 5.20 70 .50 5.00 1.05
08217 2.5 7.5 6.0/4.0 7.5 5.0/4.0 5 5.00 70 .68 4.92 .68
08218 2.5 5.0 5.0/4.0 7.5 6.0/4.0 5 5.08 70 .68 5.00 .50
08219 2.5 5.0 5.0/4.0 5.0 5.0/4.0 6 5.02 60 .70 4.36 .70
08220 2.5 7.5 5.0/4.0 7.5 6.0/4.0 3 3.95 70 .64 2.92 1.55
08221 2.5 5.0 5.0/4.0 5.0 6.0/4.0 3 4.02 80 .45 3.00 1.70
08222 3.5 7.5 5.0/4.0 10.0 6.0/4.0 4 5.00 70 .62 4.70 .60
08223 2.5 5.0 6.0/6.0 5.0 6.0/4.0 4 5.22 70 .55 4.90 .60
08224 1.5 7.5 5.5/4.0 10.0 7.0/3.0 5 5.32 70 .52 4.82 .50
08225 2.5 7.5 5.5/4.0 7.5 6.5/4.0 5 5.02 75 .50 4.95 .61
08226 2.5 10.0 7.5/3.0 10.0 6.5/3.0 3 3.40 80 .55 3.20 1.17
08227 2.5 7.5 5.5/4.0 7.5 6.5/4.0 3 4.24 80 .66 3.50 1.48
08228 2.5 7.5 5.5/4.0 10.0 6.0/4.0 5 4.91 75 .67 4.74 .55
08229 1.5 7.5 5.5/4.0 7.5 6.5/4.0 4 5.25 75 .80 5.03 .61
08231 2.5 10.0 5.0/3.5 10.0 7.5/3.0 2 3.70 75 .80 3.26 1.48
08232 2.5 5.0 6.0/6.0 10.0 7.5/3.5 5 4.80 70 .54 4.49 .78
08233 2.5 10.0 5.0/3.5 10.0 6.5/4.0 4 5.48 74 .53 5.15 .71
08234 2.5 5.0 5.5/6.0 5.0 5.5/4.0 5 5.55 70 .75 5.24 .73
08235 2.5 10.0 5.0/4.0 7.5 6.0/4.0 5 4.90 70 .66 4.71 .68
08236 2.5 10.0 6.0/4.0 10.0 7.5/3.0 4 5.67 80 .58 5.32 .67
08238 2.5 7.5 5.5/4.0 10.0 6.5/4.0 4 5.40 70 .81 5.13 .45
08239 2.5 5.0 6.5/6.0 10.0 8.0/3.5 4 5.03 75 .81 4.61 .62
08243 2.5 10.0 6.0/4.0 7.5 6.0/4.0 5 4.65 60 .75 4.61 .38
08301 2.5 5.0 5.0/4.0 5.0 5.0/4.0 4 4.60 70 .58 4.50 1.10
08302 3.5 5.0 5.0/4.0 5.0 6.0/4.0 5 4.98 70 .50 4.80 .85
08303 2.5 10.0 6.0/4.0 7.5 6.0/4.0 5 5.02 70 .85 4.55 .85
08304 1.5 10.0 6.0/4.0 10.0 7.0/3.0 4 5.58 75 .70 4.98 .55
08305 2.5 7.5 6.0/4.0 7.5 5.0/4.0 6 5.28 60 .70 4.85 .90
08307 2.5 7.5 5.0/4.0 5.0 5.0/4.0 4 5.32 75 .75 5.20 .80
08310 2.5 7.5 5.0/4.0 10.0 6.0/4.0 2 3.80 80 1.08 2.55 1.70
08311 2.5 10.0 6.0/4.0 10.0 6.0/4.0 4 5.00 70 .82 4.85 .65

Instde Structure IB
08801 2.5 7.5 6.0/4.0 10.0 8.0/3.0 5 5.10 70 .58 4.65 .65
08802 2.5 10.0 7.0/4.0 7.5 6.5/4.0 5 5.05 65 .55 5.05 .65
08803 2.5 7.5 6.0/4.0 5.0 5.0/4.0 2 3.35 80 .75 2.90 2.05
08804 2.5 7.5 5.0/4.0 10.0 6.0/4.0 4 5.55 70 .50 5.02 .55
08805 2.5 10.0 5.0/3.0 10.0 7.0/3.0 5 4.95 70 .60 4.05 .62
08806 2.5 5.0 5.0/4.0 5.0 6.0/4.0 2 3.05 75 .80 2.69 1.00
08807 2.5 7.5 5.0/5.0 7.5 5.0/4.0 6 5.00 75 .58 4.65 .78
08808 2.5 7.5 5.0/4.0 7.5 6.0/4.0 4 5.22 75 .70 4.80 .70



APPENDIX I

TABLE 15-Continued

131

Paste Color Surface Color Base
Number,

Hard-
Value/ Value/

Profile Base Base Body Cons. to
ness Hue

Chroma Hue
Chroma Type Diam, Angle Thick. Diam. Con-

strict
08809 2.5 7.5 5.5/4.0 7.5 5.0/4.0 4 5.60 75 .89 5.36 .60
08810 2.5 7.5 5.5/4.0 7.5 6.5/4.0 2 4.10 80 .86 3.34 1.25
08811 3.5 7.5 3.5/4.0 10.0 7.5/3.5 5 4.94 65 .65 4.71 .43
08812 2.5 7.5 5.0/5.0 7.5 6.5/4.0 4 5.31 75 .81 5.29 .u
10001 2.5 7.5 5.0/4.0 7.5 6.0/4.0 5 4.80 70 .60 4.55 .75
10002 1.5 10.0 6.0/3.0 10.0 7.0/3.0 5 5.20 70 .78 4.95 .60
10003 2.5 10.0 6.0/4.0 10.0 7.0/4.0 4 5.80 80 1.10 5.38 040
10103 2.5 5.0 5.0/4.0 5.0 6.0/4.0 4 4.72 70 .58 4..-12 .90
10104 2.5 7.5 5.5/4.0 10.0 7.0/3.0 4 5.40 70 .50 4.92 .85
10105 1.5 10.0 6.0/4.0 7.5 6.0/4.0 5 5.40 70 .50 4.78 .80
10106 2.5 10.0 6.0/4.0 10.0 6.0/3.0 4 5.45 75 .68 5.06 .60
10108 2.5 10.0 5.0/3.0 10.0 7.0/4.0 5 4.92 60 .56 4.70 .70
10113 2.5 5.0 6.0/6.0 7.5 6.5/4.0 4 5.40 70 .73 5.04 .66
10115 2.5 7.5 5.5/4.0 10.0 7.5/3.0 4 4.40 75 .64 4.27 .51
10203 2.5 2.5Y 6.0/3.0 5Y 7.5/3.0 6 5.16 65 .50 5.00 .58
10204 1.5 10.0 6.0/4.0 10.0 6.0/4.0 4 4.84 7{) .73 5.21 049
10205 2.5 7.5 5.0/5.0 10.0 6.5/4.0 5 5.29 68 .65 5.15 .44
10206 2.5 7.5 5.5/4.0 7.5 6.0/3.0 5 5.36 70 .79 5.14 .70
10208 2.5 7.5 5.0/4.0 7.5 5.0/4.0 5 7.91 80 .90 7.81 .54
10209 2.5 10.0 6.0/4.0 10.0 5.5/4.0 3 3042 75 .80 3.24 1.06
10502 2.5 10.0 6.0/4.0 10.0 7.0/3.0 4 5.05 70 .38 4.86 .60
10503 2.5 10.0 6.0/3.0 10.0 6.0/4.0 5 5.20 65 .55 4.92 .95
10504 2.5 7.5 6.0/4.0 7.5 6.0/4.0 4 5.02 70 .64 4.88 .50
10505 2.5 5.0 6.0/6.0 10.0 8.0/3.0 5 4.70 68 .58 4.38 .60
10506 2.5 10.0 7.0/3.0 10.0 7.0/3.0 5 5.60 68 .70 5.40 .55
10507 2.5 7.5 5.0/4.0 7.5 6.0/4.0 5 5.42 65 .78 4.98 .69
10601 1.5 7.5 5.0/4.0 7.5 6.0/4.0 5 5.80 68 .72 5.40 .90
10602 3.5 5Y 6.0/3.0 5Y 7.0/3.0 5 5.65 60 .48 5.12 1.30
106003 2.5 10.0 6.0/4.0 7.5 6.0/4.0 6 5.10 65 .60 4.82 .72
10604 2.5 2.5Y 7.0/2.0 10.0 8.0/3.0 4 6.35 70 .55 5.60 1.02
10605 2.5 7.5 6.0/4.0 7.5 5.0/4.0 4 5.65 70 .55 5.50 1.10
10606 2.5 7.5 5.5/4.0 7.5 6.5/4.0 5 5.64 65 .72 5.20 .68
10607 2.5 7.5 5.0/4.0 7.5 6.0/4.0 5 4.91 72 .59 4.67 .66
10608 2.5 7.5 5.5/4.0 10.0 7.5/3.0 3 5.70 80 .90 5.39 .65
10609 1.5 7.5 5.0/4.0 10.0 6.5/4.0 4 4.61 75 .76 4.23 .73
10610 2.5 7.5 5.0/4.0 5.0 5.0/4.0 2 3.73 85 .80 3.19 1.06
10701 3.5 2.5Y 7.0/4.0 5Y 7.0/3.0 6 4.18 65 .49 4.12 .52
10702 1.5 5.0 5.0/4.0 5.0 6.0/4.0 2 3.70 85 .48 3.70 .70
10703 2.5 10.0 6.0/4.0 10.0 8.0/3.0 4 5.70 70 .50 5.48 lAO
10704 2.5 10.0 6.0/4.0 10.0 7.0/3.0 4 5.20 70 .59 5.00 1.10
10706 1.5 7.5 5.0/4.0 7.5 6.0/4.0 3 4.35 75 .80 3.42 1.40
10707 2.5 10.0 7.0/4.0 10.0 7.0/4.0 4 5.40 70 .50 5.12 .50
10708 2.5 7.5 6.0/4.0 7.5 7.0/4.0 4 5.32 70 .68 5.18 042
10709 2.5 7.5 7.0/4.0 10.0 7.0/3.0 4 5.42 68 .62 5.20 .80
10710 1.5 7.5 6.0/4.0 7.5 6.0/4.0 5 5.80 68 .55 5.50 .40
10711 2.5 10.0 6.0/4.0 7.5 6.0/4.0 4 5.98 70 .50 5.70 .60
10712 3.5 5Y 6.0/4.0 5Y 7.0/4.0 5 6.70 70 .58 6.25 1.22
10714 1.5 10.0 6.0/4.0 7.5 6.0/4.0 5 5.95 65 .98 5.68 .75
10716 1.5 10.0 7.0/3.0 10.0 8.0/3.0 4 5.40 70 .70 5.30 .68
10717 1.5 5.0 5.0/4.0 5.0 6.0/4.0 5 5.80 65 .66 5.34 .70
10718 2.5 7.5 5.5/4.0 7.5 6.0/4.0 2 4.10 80 .60 3.20 1.60
10719 2.5 7.5 6.5/4.0 7.5 6.5/4.0 4 5.05 70 .70 4.68 .60
10720 2.5 10.0 6.0/4.0 5.0 5.0/4.0 4 4.50 70 .72 4.50 .60
10721 1.5 7.5 5.0/4.0 7.5 6.0/4.0 2 3.50 80 .90 2.48 1.20
10722 1.5 7.5 5.0/4.0 7.5 6.0/4.0 4 5.55 70 .80 5.36 .70
10723 1.5 7.5 6.0/5.0 7.5 6.5/4.0 2 2.80 74 .76 2.65 1.27
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Paste Color Surface Color Base

Number
Hard-

Value/ Value/
Profile Base Base Body Cons. to

ness Hue
Chroma

Hue Chroma
Type Diam, Angle Thick. Diam, Con-

strict

10724 2.5 10.0 6.5/4.0 10.0 6.0/4.0 2 2.67 75 .58 2.40 1.18
10725 2.5 7.5 5.5/4.0 10.0 6.5/3.5 2 3.90 82 .67 2.90 1.48
10727 2.5 7.5 6.5/4.0 10.0 7.0/3.5 3 3.10 73 .76 2.49 1.42
10729 2.5 7.5 5.0/4.0 10.0 6.5/3.0 2 3.18 78 .92 2.65 1.85
10730 1.5 7.5 5.5/4.0 7.5 6.5/4.0 3 3.51 82 .88 2.93 1.59
10733 2.5 5.0 5.5/6.0 5.0 6.5/6.0 5 5.99 65 .60 5.09 .95
10734 1.5 7.5 5.5/6.0 7.5 6.5/4.0 5 5.45 70 1.12 5.21 1.04
10735 2.5 5.0 6.0/5.0 10.0 7.5/2.5 6 4.60 60 .68 4.45 .75
10736 2.5 10.0 6.0/4.0 10.0 6.0/3.5 4 5.04 75 .63 4.61 .85
10737 2.5 5.0 5.5/6.0 7.5 6.0/4.0 4 3.20 75 .64 4.87 .81
10740 1.5 7.5 6.5/4.0 10.0 7.5/3.5 4 4.91 70 .87 4.65 .59
10901 2.5 5.0 6.0/6.0 5.0 7.0/5.0 6 5.00 55 .96 4.55 .69
10902 2.5 10.0 7.0/3.0 10.0 8.0/3.0 5 5.20 75 .94 4.60 .68
10903 2.5 10.0 6.0/6.0 7.5 7.0/4.0 4 5.20 70 .72 5.15 .68
10904 2.5 2.5Y 8.0/4.0 10.0 8.0/3.0 5 5.25 65 .75 4.89 .59
11101 2.5 7.5 7.0/4.0 5.0 6.5/5.0 4 4.93 77 1.01 4.88 .55

Outside Structure ITI
08401 2.5 10.0 6.0/4.0 7.5 6.0/4.0 4 4.60 70 .45 4.95 .75
08402 2.5 10.0 5.0/4.0 10.0 5.0/4.0 5 5.30 60 .50 4.92 .75
08403 2.5 7.5 6.0/4.0 10.0 7.0/3.0 4 5.45 70 .80 5.39 .60
08404 2.5 7.5 6.0/4.0 7.5 6.0/4.0 4 5.60 70 .70 5.46 .65
08405 2.5 10.0 6.0/4.0 10.0 7.0/3.0 3 3.70 75 - 3.22 1.00
08406 1.5 10.0 6.0/3.0 7.5 6.0/4.0 4 5.30 70 - 5.05 .70
08407 2.5 5.0 5.0/4.0 7.5 7.0/4.0 2 3.95 82 .80 3.20 1.60
08408 1.5 7.5 5.0/4.0 7.5 6.0/4.0 3 3.85 78 - 3.35 1.35
08409 2.5 10.0 6.0/4.0 7.5 5.0/4.0 3 3.96 80 - 2.92 1.65
08410 1.5 10.0 6.0/4.0 5.0 5.0/4.0 2 4.10 75 - 2.90 1.90

08411 2.5 10.0 6.0/4.0 10.0 6.0/4.0 4 5.32 75 .88 5.20 .80

08412 2.5 7.5 6.0/4.0 7.5 6.0/4.0 4 5.40 78 - 4.70 .65
08416 2.5 10.0 6.0/4.0 10.0 6.5/4.0 3 4.41 70 .80 4.41 .63
08607 2.5 7.5 5.5/6.0 5.0 5.5/4.0 5 5.09 70 - 4.95 .64
08608 2.5 5.0 5.0/4.0 10.0 6.0/3.0 4 4.74 63 .58 4.82 .55
08609 3.5 7.5 5.0/5.0 10.0 6.5/4.0 5 4.67 68 .51 4.49 .40
08612 2.5 10.0 6.0/5.0 10.0 7.5/3.0 4 5.40 65 .76 5.06 .56

08613 2.5 10.0 6.0/4.0 10.0 7.5/3.0 3 5.78 75 .72 5.55 .92
08614 2.5 7.5 5.0/5.0 10.0 6.0/3.5 4 5.49 75 - 5.24 .63

08615 2.5 10.0 5.0/2.5 10.0 7.5/2.5 3 3.50 75 - 3.44 .56

08616 2.5 10.0 5.0/5.0 10.0 6.0/4.0 4 5.00 72 - 4.55 .62

08617 2.5 10.0 6.0/4.0 7.5 6.0/4.0 2 3.85 82 - 3.18 .62

08618 1.5 7.5 5.0/4.0 10.0 7.0/3.0 4 4.80 70 1.02 4.58 .82

08619 1.5 10.0 6.0/4.0 7.5 6.0/4.0 2 3.65 85 - 2.85 1.02

08622 2.5 7.5 5.0/4.0 7.5 6.0/4.0 6 5.10 60 - 4.90 .50

08623 2.5 7.5 5.0/4.0 7.5 6.0/4.0 4 4.79 70 - 4.62 .55
08624 2.5 7.5 5.0/4.0 7.5 6.0/4.0 2 3.45 80 - 2.75 1.45

08626 2.5 7.5 5.5/4.0 10.0 6.5/3.5 3 3.33 72 .52 2.32 1.39

08627 2.5 7.5 5.0/4.0 7.5 5.0/3.0 2 3.05 83 - 2.83 1.16

NOTE: Munsell hue is in the YR (Yellow-Red) range unless noted as Y (Yellow). All
angles are to the nearest 5 degrees.
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BOWL RIMS

Simple Bowls
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Hard-
Paste Color Surface Color

Number Value/ Value/
Rim Rim Body

ness Hue
Chroma Hue

Chroma Diameter Angle Thickness

00003 1.5 7.5 6.0/4.0 2.5Y 8.0/3.0 26 55 .80
00904 2.5 7.5 6.0/4.0 10.0 7.5/2.0 10 75 .58
01111 2.5 10.0 6.0/4.0 10.0 7.5/2.5 36 65 .74
01803 2.5 7.5 5.5/4.0 7.5 6.5/7.0 18 60 .82
01903 3.5 10.0 6.0/4.0 10.0 7.0/2.0 13 65 .60
02011 1.5 10.0 6.5/3.0 10.0 7.5/3..0 24 60 .81
02013 1.5 10.0 6.0/4.0 10.0 7.5/3.0 22 65 .52
02605 1.5 10.0 6.0/4.0 10.0 8.0/2.0 18 65 .59
02807 3.5 10.0 5.0/3.5 10.0 6.0/1.0 36 80 .73
02809 3.5 7.5 5.5/4.0 10.0 7.5/3.5 12 75 .60
03006 3.5 10.0 5.0/3.0 10.0 6.5/4.0 30 60 1.03
03513 1.5 10.0 5.0/4.0 7.5 8.5/4.0 22 80 .70
03801 2.5 7.5 5.5/4.0 5.0 4.5/6.0 34 60 .92
03917 2.5 2.5Y 7.0/3.0 5.0Y 7.5/3.0 18 95 .44
03918 3.5 7.5 4.5/4.0 7.5 8.5/2.0 28 75 .90
04219 2.5 7.5 6.5/4.0 10.0 8.0/3.0 28 75 1.17
04424 2.5 5.0 6.0/5.0 10.0 8.0/2.5 22 55 1.06
05009 2.5 7.5 6.0/5.0 10.0 7.5/3.0 26 55 .73
05010 2.5 5.0 5.0/5.0 7.5 6.5/4.0 38 60 .96
05011 2.5 7.5 5.0/4.0 10.0 8.0/4.0 40 55 .88
05102 2.5 10.0 5.5/4.0 10.0 8.0/3.0 32 65 1.24
05103 2.5 10.0 5.0/4.0 10.0 6.0/4.0 40 55 .93
05325 1.5 7.5 5.0/4.0 7.5 6.0/2.5 30 65 .89
05326 2.5 7.5 7.5/4.0 10.0 8.0/3.5 32 50 .90
05327 1.5 7.5 5.5/4.0 10.0 7.5/3.0 44 55 1.00
05624 2.5 7.5 5.5/6.0 10.0 7.5/3.0 46 60 .96
05801 2.5 7.5 5.5/4.0 10.0 7.5/3.0 35 55 .85
07114 1.5 7.5 5.5/4.0 7.5 5.5/4.0 16 65 1.54
07117 1.5 5.0 5.5/6.0 10.0 7.0/4.0 14 55 .66
07240 2.5 5.0 5.5/5.0 5.0 5.5/6.0 16 70 .70
07409 2.5 10.0 6.5/4.0 2.5 8.0/3.0 52 65 .95
08322 2.5 10.0 5.0/4.0 10.0 7.5/4.0 28 55 1.63
08419 2.5 10.0 6.5/4.0 7.5 6.5/4.0 28 65 1.19
08820 2.5 10.0 6.0/3.0 5.0 7.5/3.0 32 50 1.29
10007 2.5 10.0 5.0/4.0 7.5 6.0/4.0 53 50 1.27
10304 2.5 5.0 8.5/4.0 10.0 8.0/2.5 40 60 1.26
10622 2.5 2.5Y 4.0/2.0 2.5Y 3.5/0.0 12 70 .61
10768 2.5 5.0 5.5/6.0 10.0 7.5/3.0 44 75 1.52
10769 2.5 10.0 6.0/4.0 10.0 8.0/2.5 44 60 .94

Simple Bowls with Thickened Rims
Paste Color Surface Color

Number Hard- Value/ Value/ Rim
ness Hue Chroma Hue Chroma Diam.

Rim Body
Angle Thick.

Rim
Thick.

Rim Top
Angle

00212
01624
02201
02212
02508
02509
01112
02706
02707
03409

2.5 10.0 6.0/4.0 10.0 8.0/2.5
1.5 7.5 5.5/4.0 7.5 6.5/4.0
2.5 7.5 5.5/4.0 10.0 7.0/3.5
2.5 10.0 6.0/4.0 10.0 7.0/3.0
2.5 7.5 6.5/4.0 7.5 6.5/4.0
2.5 7.5 6.0/5.0 10.0 7.0/3.5
2.5 7.5 5.5/4.0 10.0 7.0/3.5
1.5 7.5 4.5/4.0 7.5 6.5/4.0
1.5 7.5 5.5/4.0 7.5 7.0/4.0
2.5 7.5 5.5/4.0 7.5 5.5/4.0

44
39
36
16
55
32
26
34
54
44

85 .81
55 .96
45 1.01
75 .34
95 1.35
70 .82
60 .81
50 1.03
65 1.20
70 1.10

1.00
1.12

.99

.78
1.18

.90

.65
1.14
1.24
1.69
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TABLE 16-Continued

Paste Color Surface Color
Rim Rim Body Rim Rim TopHard-

Value/ Value/Number Hue Hue Diam. Angle Thick. Thick. Angleness
Chroma Chroma

04601 2.5 5.0 5.5/6.0 10.0 6.5/3.0 52 50 1.70 1.76
05614 3.5 7.5 5.0/5.0 7.5 6.5/4.0 40 70 1.83 1.41
07241 2.5 5.0 5.5/5.0 7.5 6.5/4.0 46 50 1.03 2.00
07242 2.5 7.5 5.5/4.0 10.0 8.0/3.5 50 65 1.60 2.04
07243 2.5 7.5 5.5/4.0 7.5 6.5/4.0 65 60 2.30 2.20
07608 2.5 5.0 5.5/6.0 10.0 7.5/4.0 40 60 2.11 1.30
08210 2.5 10.0 5.5/4.0 10.0 7.0/3.0 40 50 1.34 1.19
10613 2.5 7.5 5.0/6.0 7.5 6.5/4.0 48 90 1.41 1.68
11104 2.5 7.5 6.5/5.0 7.5 6.5/5.0 62 55 1.64 1.95
11403 1.5 7.5 5.5/4.0 10.0 7.5/4.0 28 65 .79 .83

e 1ge 1m ow s
00213 2.5 10.0 6.5/4.0 7.5 7.5/4.0 48 90 .71 1.72 105
00602 2.5 5.0 5.0/4.0 10.0 6.5/3.0 40 75 1.00 2.07 115
02202 2.5 7.5 5.5/4.0 5.0 5.5/4.0 36 65 .93 1.37 110
03104 2.5 10.0 6.0/4.0 10.0 6.5/3.0 75 75 1.94 3.47 120
04316 1.5 7.5 6.5/4.0 2.5Y 8.0/2.0 36 60 1.02 1.10 125
08430 2.5 10.0 6.0/4.0 7.5 5.5/4.0 44 60 1.50 1.74 120
09001 2.5 7.5 6.0/4.0 10.0 7.5/3.0 36 55 1.04 1.37 110
10509 1.5 7.5 5.5/4.0 7.5 5.5/4.0 80± 80 1.98 5.20 110
10510 2.5 5.0 5.5/6.0 10.0 7.5/3.0 51 75 1.48 3.52 110
10754 2.5 2.5Y 7.0/2.0 2.5Y 6.5/2.0 58 80 1.57 5.51 105
11404 2.5 7.5, 5.0/4.0 10.0 7.5/3.0 48 75 1.31 1.10 110

L d R" B 1

dh1e 1ge Rim Bow s wit Ban
00603 2.5 2.5 7.0/3.0 10.0 7.5/3.0 43 85 1.36 1.79 100
00019 1.5 10.0 5.5/4.0 7.5 6.5/4.0 74 70 1.86 4.53 120
06004 2.5 7.5 5.0/5.0 2.5Y 6.0/3.0 52 65 1.04 2.25 130
06510 2.5 7.5 5.5/4.0 10.0 7.5/3.0 51 75 1.32 2.18 120
00006 2.5 10.0 5.5/4.0 10.0 7.5/3.0 63 65 1.92 3.83 110

L d

one ve- 1
2.5Y· 7.5/3.003203 2.5 10.0 6.0/4.0 14 100 .48

03919* 2.5 7.5 5.5/6.0 7.5 6.5/4.0 46 85 .90

05328* 2.5 7.5 5.5/4.0 10.0 7.5/3.5 46 75 1.18

10008* 2.5 10.0 6.0/4.0 10.0 8.0/3.5 40 80 1.00

10201 * 2.5 7.5 5.5/4.0 7.5 5.5/4.0 50 70 1.27

C a Sided Bowls

*Incised wavy line below rim.



TABLE 17

JAR RIMS

Round Rim Jars

Paste Color Surface Color

Number
Hard-

Value/ Value/
Rim Neck Neck Rim Shoulder Neck Rim

ness Hue
Chroma

Hue
Chroma

Diam, Height Thickness Angle Thickness Angle Thickness

01620 1.5 7.5 6.5/4.0 10.0 5.0/3.0 12 5.43 .52 95 .90 110 .52
02007 1.5 10.0 6.5/4.0 2.5Y 7.5/2.0 10 4.16 .52 80 .66 105 ,41
02516 2.5 10.0 6.0/4.0 10.0 7.0/3.0 10 4.50 .71 95 .80 110 .56
01105 1.5 7.5 8.5/4.0 10.0 6.0/4.0 18 .90 .60 105 .87 125 .76
02708 2.5 7.5 4.5/4.0 7.5 6.5/4.0 12 1.55 .99 95 .91 110 1.05
02805 5.5 10.0 5.0/2.0 10.0 3.0/2.0 13 2.04 .47 95 .64 105 .55
02810 3.5 7.5 5.5/6.0 10.0 7.5/3.0 10 1.51 .93 80 1.06 140 .93
03410 2.5 5.0 5.0/5.0 10.0 7.5/3.5 12 .46 .67 60 .55 90 .,77
04502 1.5 7.5 5.0/4.0 7.5 6.0/4.0 9 2.31 .55 60 .73 85 .47
05007 1.5 10.0 6.0/4.0 10.0 7.5/3.0 12 2.43 .64 65 .59 120 .79
15107 1.5 5.0 5.0/5.0 7.5 6.0/4.0 10 1.48 .68 65 .41 110 .67
05322 2.5 7.5 6.0/4.0 10.0 7.5/3.0 12 2.48 .91 65 1.07 115 .95
05323 1.5 7.5 5.5/4.0 10.0 7.5/3.0 14 1.01 .64 80 .77 115 .82
05324 1.5 7.5 5.0/4.0 7.5 6.5/4.0 10 .86 .57 50 .46 135 .60
05507 2.5 5.0 6.0/6.0 10.0 7.5/3.0 12 4.19 .50 65 .66 120 .44
05508 2.5 7.5 5.0/4.0 7.5 7.0/5.0 10 2.20 .50 95 .95 110 .50
05628 2.5 5.0 5.5/6.0 10.0 7.5/3.0 12 1.36 .67 70 .67 130 .79
05803 2.5 7.5 6.5/4.0 10.0 8.0/3.5 10 5.00 .53 90 .70 85 .56
06408 1.5 10.0 5.0/4.0 7.5 6.5/4.0 11 2.76 .67 45 .75 130 .57
06903 2.5 10.0 4.0/3.5 7.5 6.5/4.0 11 .79 .58 90 .73 110 .66
07112 2.5 7.5 6.5/7.0 10.0 6.5/4.0 11 4.10 .56 65 .70 110 .45
07234 2.5 5.0 6.5/6.0 10.0 7.5/3.0 14 1.51 .49 75 .71 105 .45
07235 2.5 7.5 5.0/4.0 7.5 7.5/4.0 13 1.51 .67 85 .83 105 .90
07412 2.5 5.0 5.0/8.0 10.0 7.5/5.0 8 .73 .43 45 .43 115 .39
07601 2.5 7.5 5.0/4.0 7.5 6.5/4.0 10 2.15 .82 100 .95 125 .G1
07723 2.5 7.5 5.5/4.0 7.5 6.0/4.0 12 1.50 .60 85 .73 115 .69
07724 2.5 5.0 5.5/6.0 10.0 7.0/3.0 12 .79 .95 80 .72 115 .HO
07725 2.5 7.5 6.0/4.0 10.0 7.0/3.5 12 1.58 .46 55 .72 100 .5:3
07726 2.5 7.5 5.0/5.0 10.0 7.5/3.0 12 1. 74 .73 85 .86 115 .68
07727 3.5 10.0 5.5/4.0 10.0 6.0/4.0 10 2.40 .50 80 1.00 100 .:W
07844 2.5 7.5 5.5/4.0 10.0 7.5/4.0 12 1.27 .49 80 .94 115 .75
07845 2.5 7.5 6.5/4.0 2.5Y 8.0/3.0 12 1.38 .58 85 .92 115 .GG
08205 2.5 5.0 4.5/4.0 7.5 7.5/2.0 12 2.40 .70 55 .87 75 .78
08206 2.5 10.0 5.5/4.0 10.0 7.0/3.5 16 1.18 .48 100 .81 1:35 . (i(j
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Led

Hard-
Paste Color Surface Color

Neck Neck Rim Shoulder Neck Rirn
Number Value/ Value/

Rim
Hue Hue Diam, Height Thickness Angle Thickness Angle Thicknessness

Chroma Chroma
08207 2.5 5.0 6.0/6.0 10.0 7.0/3.0 11 4.38 .64 80 .70 115 ,46

08208 2.5 7.5 5.0/4.0 7.5 6.5/4.0 12 3.57 .60 100 .95 135 ,46

08318 3.5 5.0 5.5/4.0 10.0 7.5/3.0 9 5.18 .60 40 .90 115 .50

08319 1.5 7.5 5.0/4.0 5.0 6.5/6.0 10 1.10 .55 80 .72 115 .GG

08819 2.5 10.0 4.0/1.5 10.0 6.0/3.0 10 4.23 .63 65 .76 140 .51

09903 2.5 10.0 5.5/4.0 10.0 6.0/4.0 11 2.93 .68 100 .71 130 .67

10614 1.5 7.5 5.0/4.0 7.5 6.0/4.0 12 1.15 .78 75 .62 100 .68

10615 2.5 7.5 5.5/4.0 7.5 8.0/2.5 12 1.42 .52 80 .63 115 .54

10616 2.5 7.5 5.0/5.0 10.0 7.5/3.0 10 .53 .44 75 .70 105 .55
10795 2.5 10.0 6.0/4.0 10.0 7.5/3.0 8 4.79 .45 50 .60 125 ,41

10752 2.5 10.0 5.0/3.0 10.0 7.5/3.0 12 1.49 .59 80 .72 95 .60
10753 2.5 7.5 5.0/4.0 7.5 5.5/4.0 10 1.10 .83 75 1.00 95 1.13
10802 2.5 7.5 5.0/4.0 10.0 6.5/3.5 12 1.30 .62 85 .78 110 .65
11301 2.5 10.0 5.0/4.0 10.0 8.0/3.5 14 3.65 .59 65 .84 80 .65
00010 3.5 10.0 6.0/4.0 2.5Y 8.0/3.0 9 6.06 .52 100 1.50 120 ,46
00011 2.5 7.5 5.5/4.0 2.5Y 7.5/2.0 11 4.09 .59 85 1.35 125 ,48
01207 4.5 10.0 4.0/2.0 10.0 8.0/3.0 11 .85 .67 65 .75 125 .65
01905 5.5 5.0Y 6.0/4.0 2.5Y 7.5/2.0 13 2.20 .55 80 .71 120 ,46
04901 4.5 2.5Y 7.0/2.0 2.5Y 8.0/3.0 16 1.15 .92 60 .80 125 .87

Ledae RIm Jars

Hard-
Paste Color Surface Color Shoulder

Number Value/ Value/ Rim Rim Rim Rim Top Neck Rim Neck Neck
ness Hue

Chroma Hue
Chroma Diam. Ht. Thick. Angle Thick. Angle Height Angle Thickness

00012 3.5 5.0 5.0/7.0 10.0 7.5/3.5 9 .73 1.35 100 .60 80 2.31 125 .75
00001 2.5 10.0 6.5/3.0 5.0Y 7.5/3.0 20 .86 2.30 105 .67 80 2.74 110 .89
00606 2.5 5.0 6.0/6.0 10.0 7.5/3.0 14 .82 2.41 105 .79 85 6.35 135 .84
00901 2.5 10.0 6.0/3.0 5.0Y 7.0/3.0 18 .68 1.87 110 .79 75 4.10 ... ...
00905 2.5 7.5 5.5/4.0 5.0 4.0/6.0 8 .91 .65 110 .46 90 2.30 ... ...
01622 1.5 10.0 6.5/4.0 2.5Y 8.0/2.0 11 .65 .46 125 .45 85 3.58 95 .73
01623 1.5 5.0 5.0/6.0 5.0 6.5/4.0 20 1.45 1.88 110 .77 80 3.30 ... ...
01703 1.5 5.0 5.0/6.0 5.0 6.0/6.0 12 .89 1.52 110 .41 75 ... .. . ...
02210 2.5 ·7.5 5.0/4.0 10.0 7.0/3.0 12 .73 1.01 100 .95 65 .30 115 .80
02515 1.5 10.0 6.0/4.0 10.0 7.5/2.5 12 1.15 1.95 105 .61 75 1.80 110 ...
02517 1.5 7.5 6.0/4.0 10.0 7.0/3.5 10 1.02 .96 90 ... 70 1.02 90 .67



TABLE 17 -Continued

02709 1.5 5.0 5.5/5.0 5.0 6.5/4.0 14 1.85 1.82 110 .52 75 ... ... ...
04425 2.5 10.0 6.0/4.0 10.0 7.5/4.0 14 2.15 2.34 110 .69 70 3.81 .. . ...
04603 2.5 5.0 5.5/5.0 10.0 7.5/3.0 22 2.70 2.50 115 .86 70 3.01 130 .99
05212 2.5 5.0 6.0/6.0 10.0 7.5/3.0 13 .74 1.65 115 .63 80 6.08 ... .76
05509 2.5 7.5 5.0/7.0 10.0 8.0/3.5 14 .84 2.10 105 .45 85 ... .. . ...
06509 1.5 5.0 5.5/5.0 7.5 6.5/4.0 10 .67 1.01 100 .55 55 1.55 135 .67
06605 2.5 5.0 6.0/6.0 7.5 8.0/4.0 16 .84 1.30 100 .64 80 .. . .. . ...
06606 3.5 5.0 3.0/1.0 5.0 6.0/2.5 17 1.29 3.20 105 .84 100 ... ... ...
06607 2.5 7.5 6.0/4.0 10.0 8.0/3.0 14 .75 1.40 110 .79 80 2.48 115 .80
06608 2.5 10.0 6.5/4.0 10.0 8.0/2.5 12 .83 1.25 110 .47 80 ... ... ...
07237 1.5 7.5 5.5/4.0 10.0 7.5/3.5 15 1.91 2.74 120 .88 65 4.71 .. . ...
07411 1.5 10.0 6.5/4.0 10.0 7.5/3.0 8 1.14 1.68 110 .74 65 ... .. . ...
07605 2.5 5.0 5.0/4.0 7.5 5.0/4.0 15 .82 1.37 110 .55 60 ... .. . ...
07728 2.5 10.0 4.0/3.0 10.0 8.0/3.0 10 1.42 2.10 110 .70 70 4.07 ... ...
07729 1.5 10.0 5.0/4.0 7.5 5.5/4.0 14 2.17 2.96 120 .99 75 4.17 .. . ...
07841 2.5 7.5 5.0/4.0 7.5 7.5/4.0 20 1.40 2.40 125 .66 55 3.71 110 .92
07843 3.5 7.5 5.5/4.0 10.0 7.5/3.0 18 2.03 2.76 110 .96 95 4.10 120 .95
08204 3.5 10.0 6.0/3.0 5.0Y 7.5/3.0 22 1.61 2.84 110 .68 90 ... .. . ...
08317 2.5 7.5 5.0/4.0 7.5 6.5/3.0 11 1.08 1.66 120 .67 65 .. . .... ...
08429 2.5 10.0 6.0/4.0 2.5Y 8.0/3.0 17 .85 2.58 105 .80 75 3.29 70 .77
08817 3.5 10.0 7.0/4.0 2.5): 8.0/3.0 14 1.60 2.49 105 .75 75 .. . ... ...
10617 2.5 5.0 5.0/5.0 7.5 6.5/4.0 26 1.40 2.50 120 1.04 65 3.64 90 1.10
11201 2.5 5.0 7.0/4.0 10.0 8.0/4.0 9 .56 1.10 105 .54 80 2.41 ... ...

Band Rim Jars
00018 2.5 5.0 5.5/5.0 10.0 7.0/2.5 13 1.70 1.59 155 1.00 65 3.40 110 1.13
00111 3.5 5.0 7.0/6.0 7.5 8.0/3.0 11 1.34 1.05 155 .56 85 .. . ... . ..
00306 3.5 10.0 5.0/3.0 7.5 6.0/4.0 9 1.78 .87 165 .44 75 ... .. . ·.
01004 1.5 7.5 5.5/4.0 10.0 7.5/3.0 19 1.40 1.39 145 .80 50 2.75 ... .98
02006 2.5 7.5 6.0/4.0 10.0 7.5/3.0 12 1.49 1.60 145 .49 90 .. . ... ...
02710 1.5 7.5 7.5/4.0 10.0 7.5/3.0 10 1.53 1.00 145 .42 80 3.88 ... .60
05320 2.5 10.0 5.5/4.0 7.5 7.5/4.0 12 1.54 1.31 135 .71 70 2.67 70 .63
05321 1.5 7.5 5.0/4.0 7.5 6.5/4.0 12 1.11 .89 140 .70 75 ... ... ...
05623 2.5 7.5 5.5/4.0 7.5 6.0/4.0 10 1.67 1.05 145 .64 75 ... ... ...
07842 2.5 5.0 5.5/4.0 10.0 8.0/3.5 13 1.93 1.64 150 .64 70 4.13 125 .78
08201 2.5 7.5 5.0/4.0 5.0 5.0/4.0 12 1.67 1.03 165 .50 65 .. . . . ·.
08202 3.5 10.0 6.5/3.0 5.0Y 7.5/3.0 10 2.00 1.04 155 .60 82 4.96 . . ·.
08203 2.5 7.5 6.0/5.0 10.0 7.5/3.0 11 2.12 1.15 155 .55 75 4.15 .. . ..
08315 2.5 10.0 6.5/4.0 10.0 7.5/3.0 12 1.75 1.00 165 .59 65 .. ... ...
08316 2.5 10.0 6.0/4.0 10.0 8.0/3.5 10 2.25 1.23 165 .53 70 .. ... ...
08818 2.5 10.0 6.5/3.0 2.5Y 8.0/3.0 12 3.23 1.19 165 .67 80 ... ... . ..
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TABLE 18

JAR SHOULDERS

Punctate

Hard-
Paste Color Surface Color

Number Value/ Value/ Period Length Width
ness Hue

Chroma
Hue

Chroma
Thick. Gash Gash Gash

01004 1.5 7.5 5.5/4.0 10.0 7.5/3.0 .98 1.20 .76 .14
01620 1.5 7.5 6.5/4.0 10.0 5.0/3.5 .90 .45 .50 .15
01622 1.5 7.5 6.0/4.0 2.5Y 8.0/2.0 .73 .67 .52 .48
02012 2.5 10.0 6.0/4.0 5.0Y 7.0/3.0 .94 1.32 .62 .25
02606 1.5 10.0 6.0/4.0 2.5Y 8.0/2.0 .93 .70 .57 .13
02607 1.5 10.0 6.5/4.0 10.0 7.5/3.0 1.01 .77 .63 .17
02705 1.5 10.0 6.0/4.0 7.5 7.5/3.0 .83 .61 .44 .20
02804 4.5 10.0 4.0/2.5 10.0 6.0/2.5 .61 .61 .84 .27
03920 2.5 7.5 5.5/4.0 10.0 6.5/4.0 .63 1.50 .75 .26
04215 3.5 2.5Y 6.5/2.0 2.5Y 7.5/2.0 .76 1.51 .69 .20
04216 1.5 7.5 4.0/4.0 10.0 7.0/3.0 .80 .91 .67 .15
04317 2.5 7.5 6.0/4.0 5.0Y 7.5/3.0 .68 .48 .79 .35
04417 2.5 7.5 5.5/5.0 2.5Y 8.0/3.0 .91 .53 .67 .19
04419 1.5 7.5 6.0/4.0 7.5 6.5/4.0 1.03 2.38 2.10 .28
04420 2.5 7.5 6.0/4.0 2.5Y 8.0/3.0 .71 1.30 .73 .46
04603 2.5 5.0 5.5/6.0 10.0 7.5/3.0 .81 2.19 1.03 .18
04704 3.5 10.0 4.5/4.0 10.0 6.5/4.0 .93 1.00 .54 .19
05330 1.5 5.0 5.5/6.0 10.0 7.5/3.5 .71 .45 .72 .15
15510 2.5 7.5 5.5/6.0 10.0 7.5/3.0 1.05 1.08 .73 .28
05511 2.5 7.5 5.5/4.0 10.0 7.5/3.0 1.14 1.01 .68 .26
05804 2.5 10.0 6.0/4.0 10.0 7.5/3.0 .93 1.39 .67 .19
066071 2.5 7.5 6.0/4.0 10.0 8.0/3.0 .80 1.40 .91 .11
07003 2.5 7.5 5.5/4.0 7.5 6.5/4.0 .93 1.31 1.20 .25
07115 2.5 10.0 7.5/3.0 10.0 7.5/3.0 .64 .67 .48 .14
07238 3.5 5.0Y 6.0/4.0 5.0Y 7.5/3.0 .57 .52 .61 .17
07239 2.5 10.0 6.0/4.0 5.0Y 7.5/3.0 .77 1.37 .77 .22
07606 2.5 5.0 5.5/6.0 7.5 6.5/4.0 .80 1.43 .76 .37
07842 2.5 5.0 5.5/4.0 10.0 8.0/3.0 .78 1.80 .65 .21
07843 3.5 7.5 5.5/4.0 10.0 7.5/3.0 .95 2.19 .54 .35
07841 2.5 7.5 5.0/4.0 7.5 7.5/4.0 .92 1.08 .85 .17
08211 2.5 5.0 5.5/6.0 10.0 7.5/3.5 .84 1.95 .65 .20
08602 3.5 10.0 6.0/4.0 10.0 7.5/3.5 .70 1.44 .95 .23
098032 2.5 7.5 4.5/4.0 7.5 5.5/4.0 .72 .62 .66 .15
10617 2.5 5.0 5.0/5.0 7.5 6.5/4.0 1.17 .58 .65 .18
10618 2.5 7.5 6.0/4.0 10.0 7.5/2.5 .80 1.00 .69 .35
10619 2.5 7.5 6.0/5.0 10.0 7.5/3.0 .90 1.32 .70 .17
10766 2.5 10.0 6.0/3.0 2.5Y 7.5/4.0 .79 .70 .71 .25

h SlPunctate wit Reserve ip
Paste Color Surface Color Width

Number
Hard-

Value/ Value/ Period Length Width Reserve
ness Hue

Chroma
Hue

Chroma
Thick.

Gash Gash Gash Line

00001 2.5 10.0 6.5/3.0 5.0Y 7.5/3.0 .79 1.01 .83 .25 .33
00011 2.5 7.5 5.5/4.0 2.5Y 7.5/2.0 1.35 1.97 .78 .17 .34
00018 2.5 5.0 5.5/5.0 10.0 7.0/2.5 .90 1.89 1.20 .27 .55
00211 2.5 5.0Y 7.5/3.0 5.0Y 8.0/3.5 .67 1.01 .53 .18 .50
02513 3.5 5.0 5.5/6.0 10.0 7.0/3.5 .80 .70 .45 .24 .61
03007 3.5 10.0 5.5/4.0 2.5Y 7.5/3.0 .89 .84 .64 .24 .37
04418 2.5 10.0 5.0/3.0 2.5Y 7.5/2.0 1.18 .95 .51 .21 .63
047051 2.5 10.0 5.0/4.0 7.5 6.5/4.0 .90 1.19 .94 .20 .60
05622 2.5 10.0 7.0/4.0 10.0 7.5/5.0 .89 .75 .87 .30 .36
05803 2.5 7.5 6.5/4.0 10.0 8.0/3.5 .67 1. 76 .65 .31 .43
07410 2.5 5.0Y 6.5/4.0 5.0Y 7.5/3.0 .85 1. 70 .75 .19 .25
07602 2.5 10.0 6.0/3.0 2.5Y 6.5/3.0 .97 .95 .51 .17 .34
08321 2.5 7.5 5.0/6.0 10.0 7.5/3.0 .50 1.24 .77 .21 .73
08702 3 2.5 7.5 5.0/6.0 10.0 8.0/2.5 .96 .. . ... . .. .81
09902 2.5 7.5 5.5/5.0 10.0 7.0/4.0 1.05 1.03 .63 .17 .33
10767 3.5 7.5 6.0/5.0 10.0 7.0/3.5 .95 1.80 1.05 .23 .45

1Arc-shaped punctate. 2Concentric incised lines parallel to punctates. 3Gashes very
irregular, reserve slip lines are concentric rather than oblique.
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TABLE 19

HATCHED STRIP DECORATION
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Hard-
Paste Color Surface Color Median Median

Number ness Hue Value/
Hue Value/ Thick. Period Width Angle Thick.

Chroma Chroma Strip Gash Gash Gash Sherd
00006 2.5 10.0 5.5/4.0 10.0 7.5/3.0 1.90 2.34 .87 105 1.95
00209 2.5 5.0Y 7.5/3.0 2.5Y 7.5/4.0 .51 .62 .23 95 .81
00210 2.5 10.0 7.0/2.5 2.5Y 7.5/2.0 .67 .81 .29 90 .59
00302 ... 7.5 7.0/6.0 2.5Y 8.0/4.0 1.00 1.20 .29 130 .60
00603 2.5 7.5 7.0/3.0 10.0 7.5/3.0 .91 1.03 .49 115 1.36
00604 2.5 5.0 5.0/5.0 10.0 6.5/3.0 1.07 .54 .19 55 1.03
00605 1 2.5 7.5 6.0/4.0 10.0 7.5/3.0 .71 .49 .11 110 .80
00606 2 2.5 5.0 6.0/6.0 10.0 7.5/3.0 1.04 .68 .30 130 .76
00801 2.5 7.5 5.5/4.0 10.0 6.5/3.5 .89 .96 .42 65 .64
01005 1.5 7.5 5.5/4.0 5.0 6.0/4.0 .95 1.14 .23 55 .81
01006 2.5 7.5 5.5/4.0 10.0 6.0/4.0 .80 1.27 .30 90 1.37
02009 2.5 10.0 7.5/3.0 2.5y 8.0/2.0 .67 .53 .20 90 .62
01106 1.5 7.5 5.0/4.0 7.5 5.5/4.0 .91 1.02 .30 65 .82
02608 1.5 10.0 6.0/4.0 2.5)" 8.0/3.0 .78 1.18 .49 90 .57
02703 3 1.5 7.5 6.5/4.0 10.0 7.5/3.5 1.84 2.27 .27 ... 1.05
02803 3.5 10.0 5.0/3.5 10.0 8.0/3.5 .71 .55 .32 75 .73
03924 2.5 5.0 5.5/5.0 7.5 8.0/3.0 .79 .63 .17 70 .64
04217 2.5 10.0 6.0/3.5 10.0 7.5/3.0 .75 .80 .20 65 .74
04421 2.5 7.5 5.5/4.0 10.0 6.5/2.5 .79 .57 .22 75 1.07
05004 2.5 7.5 5.0/5.0 2.5Y 8.0/3.0 1.17 .66 .33 70 1.14
05213 1 3.5 2.5Y 5.5/2.0 5.0Y 7.5/3.0 1.02 .45 .13 ... .87
05329 2.5 7.5 6.0/5.0 10.0 8.0/3.0 .90 .96 .39 90 .64
05625 2.5 10.0 6.0/4.0 10.0 7.5/3.0 .75 .46 .08 115 .86
05702 2.5 7.5 6.0/5.0 10.0 8.0/3.5 .79 .90 .40 90 .69
05802 2.5 7.5 6.0/4.0 10.0 8.0/3.5 .82 .95 .32 105 .67
06510 2.5 7.5 5.5/4.0 10.0 7.5/3.0 .77 1.21 .45 55 1.33
07116 2.5 10.0 6.0/4.0 10.0 7.5/3.0 .89 .73 .23 60 .54
07246 2.5 5.0 5.5/5.0 10.0 6.5/4.0 2.67 2.36 2.78 90 1.84
07247 2.5 5.0 5.0/5.0 10.0 7.5/3.0 2.13 2.89 1.85 90 1.47
08323 2.5 10.0 5.0/3.5 7.5 7.5/3.0 .80 1.13 .46 90 1.18
08324 2.5 7.5 6.0/4.0 10.0 7.5/3.0 .80 1.20 .50 80 .50
08420 1.5 7.5 4.5/4.0 7.5 5.5/4.0 .95 .70 .30 100 1.51
08421 2.5 10.0 6.0/3.0 10.0 7.0/2.5 .85 .80 .35 110 .91
08422 2 2.5 5.0 5.5/6.0 10.0 7.0/3.5 .92 1.13 .25 120 1.04
08701 2.5 5.0 5.5/6.0 10.0 7.5/3.0 .93 .61 .18 120 1.05
10620 2.5 7.5 5.0/4.0 5.0 6.0/5.0 .71 .63 .22 105 .79

1Arc-shaped handle.
2Vertically oriented.
3Round punctates, not gash, true "cable ornament."
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TABLE 20

JAR SPOUTS

Paste Color Surface Color

Number Hard-
Value/ Value/ Rim Base Length Hole

ness Hue
Chroma

Hue Chroma Di am, Diam, Diam.

00010 3.5 10.0 6.0/4.0 2.5Y 8.0/3.0 1.25 3.63 6.54 .89
00011 2.5 7.5 5.5/4.0 2.5Y 7.5/2.0 1.61 3.88 4.24 1.00
00018 2.5 5.0 5.5/5.0 10.0 7.0/2.5 .84 4.59 4.10 1.11
00214 3.5 10.0 6.0/3.5 10.0 7.5/3.0 1. 79 ... 5.50 1.13
00216 1.5 10.0 6.0/3.5 10.0 7.5/3.0 1.80 4.12 4.47 1.23
03501 2.5 10.0 6.5/4.0 5.0Y 7.5/3.0 1.56 3.21 4.29 .89
03502 2.5 5.0 5.5/6.0 10.0 8.0/3.5 1.58 3.89 7.62 1.17
03922 1.5 5.0 5.5/6.0 10.0 7.5/3.0 1.93 4.21 5.33 1.29
04218 2.5 10.0 6.0/4.0 10.0 8.0/2.5 .50 3.50 4.48 1.08
04503 3.5 10.0 6.0/4.0 2.5Y 8.0/3.0 1.41 3.97 3.80 .93
05008 2.5 5.0 5.5/5.0 5.0 5.0/4.0 1. 71 3.07 2.45 1.18
05336 2.5 5.0Y 6.0/4.0 5.0Y 6.0/3.5 1.65 2.79 4.11 1.32
07249 2.5 5.0 6.0/6.0 10.0 8.0/3.5 1.67 3.46 5.25 1.10
07861 3.5 10.0 6.0/3.0 10.0 7.0/3.0 1.48 3.64 4.17 .83
07862 2.5 10.0 6.0/4.0 10.0 7.5/3.0 1.40 3.48 4.32 .83
07842 2.5 5.0 5.5/6.0 10.0 7.5/2.5 1.21 2.74 3.35 .67
08208 2.5 7.5 5.0/4.0 7.5 6.5/4.0 1. 78 4.24 4.62 1.11
08209 3.5 5.0Y 6.0/4.0 5.0Y 6.5/3.0 .54 3.79 5.00 1.03
10511 2.5 5.0 5.0/5.0 10.0 7.5/3.0 1.41 4.37 5.60 1.06
10621 2.5 10.0 6.5/4.0 10.0 7.5/3.0 2.06 5.06 3.79 .89
10622 2.5 5.0 5.5/4.0 10.0 7.0/3.5 1. 70 4.05 4.77 .90
10755 3.5 5.0y 6.0/4.0 5.0Y 7.5/3.0 1.81 4.37 4.57 1.06
10756 2.5 10.0 6.0/4.0 10.0 7.5/4.0 1.87 3.77 5.49 1.00
10758 2.5 10.0 6.0/4.0 10.0 8.0/3.0 1.45 3.74 4.40 .89
10803 2.5 10.0 6.5/4.0 10.0 7.5/3.0 1.63 4.09 4.27 1.10

TABLE 21

CE RAMIC RINGS

Paste Color Surface Color

Number
Hard-

Value/ Value/ Maximum Thickness
ness Hue Chroma Hue Chroma Diameter

00612 2.5 10.0 5.5/4.0 10.0 5.5/4.0 9.0 2.5
01501 1.5 10.0 5.0/4.0 10.0 6.0/2.5 10.0 2.2
02008 1.5 5.0 5.0/6.0 7.5 6.0/4.0 ·1.0 2.1
05106 1.5 10.0 5.5/4.0 7.5 5.5/4.0 10.0 3.3
05210 1.5 7.5 5.0/4.0 7.5 6.0/4.0 8.0 2.2
05331 1.5 7.5 4.5/4.0 10.0. 6.0/3.0 8.0 1.8
05332 1.5 7.5 6.0/4.0 10.0 7.5/3.0 8.0 2.1
05624 1.5 10.0 5.0/3.0 7.5 6.0/4.0 8.0 2.0
06411 2.5 5.0 4.5/4.0 7.5 6.5/4.0 7.5 1.8
10763 2.5 5.0 5.0/4.0 10.0 6.5/4.0 6.5 2.1
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TABLE 22

STONE BOWLS

Stone Type

Number Rim Body
Grain

Acid
ColorDiameter Thickness Reaction

034111 14 .97 Fine Strong Pale yellow
03514 20 .91 Fine Weak Light gray
03515 11 .98 Coarse None Pale yellow
03516 16 1.20 Fine Strong Pale yellow
04426 30 1.83 Coarse Strong Light gray
05513 24 1.97 Coarse Strong Light gray
061022 21 1.13 Coarse Strong Light gray
076072 26 .76 Fine Weak (Burned)
08300 9 1.35 Fine Weak Light gray
10511 18 1.12 Fine Weak Pink
10764 11 1.31 Fine Weak Light gray
10765 24 1.13 Fine Weak Pale yellow

1The stone with strong reactions to hydrochloric acid is calcite. The stone
with none is gypsum.

2Small fossils in the stone.

TABLE 23

DENTICULATE BLADE SEGMENTS
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Number Length Width Thickness Length Depth Pertodk Blade Notch Bitu-
Notch Notch Notch Sheen Sheen men

02022 2 3.02 1.48 .34 .32 .18 .54 .. . ... X
08323 3.44 1.41 .32 .39 .16 .47 X ... X
08524 3 2.39 1.34 .43 .17 .11 .37 .. . · .. X
08524 3 1.96 1.31 .20 .21 .11 .45 .. . ... X
01025 1.91 1.31 .75 .27 .14 .41 .. . · .. . ..
011264 2.31 1.35 .41 .25 .17 .43 .. . ·.. . ..
011274 1.81 1.51 .37 .18 .13 .38 .. . ... . ..
02228 2.85 1.46 . 32 .21 .15 .41 X X X
02729 2.54 1.57 .27 .31 .19 .53 .. . ... X
03730 A5 2.13 1.29 .28 .37 .12 .35 X ... . ..
03730 B ... .. . . .. .35 .11 .48 X X . ..
04431 6 3.21 1.32 .44 .21 .17 .36 X X X
04432 6 2.48 1.10 .35 .30 .16 .47 X X ...
04433 3.19 1.17 . 35 .24 .12 .44 ... . .. X
04434 1.86 1.34 .39 .24 .14 .34 . .. ... X
04435 1.82 1.19 .43 .24 .13 .30 .. . ... X
04436 2.37 1.81 . 30 .27 .21 .45 . .. ... . .
05337 A5 2.23 1.31 .33 .30 .11 .47 X X ...
05337 B .. . .. . ... .20 . 09 .36 X X . ..
07138 4.77 1.61 .41 .21 .17 .46 ... . .. X
08239 2.14 1.31 •29 .18 .13 .41 X ... . .
08340 1.94 1.43 .25 .14 .11 .45 .. . · .. . ..
08341 2.08 1.18 .23 .25 .18 .48 ... . .. X
10742 2.78 1.16 .39 . 31 .17 .60 X X X
10743 3.19 1.64 .29 .28 .14 .46 X X X
10770 1.97 1.41 .38 .29 .10 .46 ... . .. . ..
00014 3.66 1.50 .35 .28 .15 .41 X ... X

1Average distance from maximum depth to maximum depth.
2In bitumen fragment attached to a sherd.
3From same core, in bitumen, attached to sherd.
4Fr om same core.
5Blade notched on two sides.
6Fr om same core.
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FAUNAL REMAINS FROM SAKHERI SUGHIR

by

Sandor Boko'nyi and Kent V. Flannery

Introduction

The animal bones from the excavations were studied by Kent
V. Flannery and Miss Jane Wheeler at the Smithsonian Office of
Anthropology in December, 1966. They were further studied by
Sandor Bokonyi of the Hungarian National Museum in February,
1967. Both parties gave a series of notes to Henry Wright. This
report is an editing of these various notes.

Samples

There were two categories of bone samples. Some are sam
ples recovered from debris loosened with a small pick. Others
are samples recovered with a fine screen with a one mill imete r
mesh. These two methods result in remarkable differences.

TABLE 1

A COMPARISON OF TWO RECOVERY PROCEDURES

Unscreened
Screened

Identifiable
Non-fish

140
54

Identifiable
Fish

64
251

A screened sample provides more cornplete information on
the bone preserved in the site. The twenty-three screened sam
ples contained 596 mammal bones of all types weighing 454
grams and 1305 fish bones of all types weighing 139.1 grams ,
Now let us consider the identifiable mater-ial alone.

Oris and Capra

One hundred seventy-six bones may be either domestic sheep
or goat. Of these 136 are accepted by all investigators, of these

143
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sixteen may be sheep, of which four are accepted by all, and
three may be goat, of which one is accepted by all. The horn
core of this specimen indicates that the goats had twisted horns.
One right proximal metacarpal of a sheep exhibits the blunt de
pression of a chopper blow. Otherwise, butchering marks are
not evident. Bokony! notes that four vertebral and scapular frag
ments may be gazelle. The following measurements were made
by Flannery and Wheeler.

TABLE 2

SHEEP METAPODIA FROM SAKHERI SUGHIR
(In Millimeters)

Provenience

051
084
084

Diameter Small
(Outer) Spool

10.0
9.7

10.3

Diameter Large
(Inner) Spool

15.3
14.9
15.4

Thirty bones of cattle are accepted by all. Only one speci
men, the distal end of a humerus, is beyond the range of varia
tion of early domestic cattle measurements. This could be either
a wild aurochs or a large domestic bull. Until larger samples
of Mesopotamian cattle have been measured, it is wisest to con
sider the entire sample as Bos taurus. No butchering marks are
notable, but three of the four second phalanges in the sample are
partially burnt.

The following measurements were made by Flannery and
Wheeler:

TABLE 3

CATTLE FROM SAKHERI SUGmR
(In Millimeters)

Provenience Skeletal Part Length Breadth Width

066 First phalanx 65.2 30.2 ·..
103 Humerus, distal end ... 93.7 ·..
108 First phalanx 69.1 35.5 · ..
108 First phalanx 69.3 36.0 · ..
108 Second phalanx 45.4 35.1 ·..
108 Glenoid fossa sespus ... 52.0 73.5

Equus

Two specimens may be from equids. One distal end of a
radius and ulna corresponds closely with that of Equus hemionus .
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Seven possible pig bones are present of which six were ac
cepted by all investigators. Some represent a small individual
probably Sus scroja domesticus. The others represent a larger
individual perhaps Sus scroja ferus, Its scapula exhibits sharp
cut marks such as result from butchering with flint blade or
flake.

Canis

Twenty-seven probable canid bones are present. Bokonyi
took special notes on these and states that there are two forms
of dog: (1) a small one with a broad brain case resembling the
Canis jamiliaris palustris of Europe, (2) a larger one about the
size of a setter. It is not possible to say whether or not these
forms represent two distinct breeds or two extremes in a wide
range of variation.

Herpestes

A calcaneus and phalanx of a small mongoose probably Her
pestes auropunctatus were found on the Rectangular Floor (lA-B)
in provenience unit 014. Such bones could have been transported
to the site in a pelt. The mongoose favors cultivated areas.

Nesokia

The maxilla and a possible incisor of Nesokia indica, the
bandicoot rat, were found in units 019, the Large Pit (IA) and
049, the Work Floor (IB-C), respectively. This crop pest pre
fers to burrow in moist soils such as canal banks. Neither
these specimens nor the ones noted above would have been re
covered without the use of screens.

Aves

There are six bird bones representing three individuals. In
unit 003, the Small Pit (0), was the ulna of a large dove, resem
bling the genus Columba. In unit 012, the Large Pit (lA-B) was
the femur of a small dove resembling the genus Streptopelia. In
unit 015, over the Rectangular Floor (O-IB) there were four frag
ments and a carpometacarpus perhaps from a duck larger than a
mallard. Were more detailed identifications possible and were
more known about the habits of these birds, they would be quite
useful in reconstructing the former environment of Sakheri Sughir.
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Pisces

Hundreds of potentially identifiable fish bones were recovered.
As a result of the lack of comparative collections for Tigris
Euphrates fish, only a few have been identified as to family or
genus. The carp family is dominant, but drum and catfish occur.

Conclusion

The faunal collections from Sakheri Sughir indicate the impor
tance of fish in the diet, the preponderance of sheep among the
caprines, and the relative importance of cattle. The following
table was prepared by Flannery and Wheeler.

TABLE 4

COMMON IDENTIFIED FAUNAL REMAINS
AT SAKHERI SUGHIR

North Block

Small Pit (Stratum 0) - 001, 003
Ovis /Capra . . 1 premolar

2 lower incisors
1 tooth fragment
1 axis
4 vertebral frag

ments
1 intermediate car

pal
Bos 1 sesamoid

1 occipital condyle
fragment

Pisces. " ... 1 Otolithus
2 Cyprinidae (dor

sal spine, phalan
geal arch)

Mollusca ... 9 valves

On Rectangular Floor (Stratum IA
B) 002, 006, 013, 014, 015, 020, 021

Ovis/Capra . . 1 cheek tooth
1 mandible fragment
1 occipu t fragment
2 cranial fragments
2 vertebra frag-

ments

1 atlas
1 proximal end

femur, unfused
Bos ... " •. 3 vertebra frag

ments
1 di stal end of

-humerus
Pisces 1 Silureus (spine)
Mollusca 12 valves

Over Work Floor (IA) 022, 023, 025,
030, 038

Ovis /Capra .. 3 incisors
5 cheek teeth
1 atlas
1 vertebral frag-

ment
1 acetabulum
1 patella
1 right second pha

1anx
Bos 1 cervical vertebra

fragment
1 vertebra fragment,

unfused
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1 calcanum, unfused
1 proximal meta

carpal
1 third phalanx

Canis .•••. 1 distal end, radius
Pisces •••• 2 Otolithus (1 jaw,

1 otolith)
Mollusca . . . 2 valves

Large Pit (IA-B) 012, 018, 019
Ovis /Capra. . 6 teeth fragments

1 accessory carpal
Bos •••••. 1 sacrum
Sus . . • . • . . 1 scapula

1 metacarpal
Canis? •••• 1 accessory carpal
Pisces •... 2 Otolithus (1 jaw,

1 otolith)
7 Cyprinidae (dor

sal spines)
Mollusca • • • 12 valves

Twelve Meters North (IA) 016, 026,
027

oois/Capra. . 1 third molar
1 fragment of as

tragalus
Equus . • • . . 1 distal end of ra

dius and ulna
Canis? .••• 1 fragment of car

pal

Five Meters North (IA) 034, 037, 045
Ovis /Capra . • 2 teeth fragments
B os ...•.• 1 vertebra fragment

1 rib fragment
Mollusca • • • 8 valves

Two Meters North (IA) 042
Canis? .• . • 1 distal end phalanx
Pisces .••• 2 Cyprinidae (dorsal

spines)
Mollusca •.• 7 valves

Eight Meters South (IA) 055, 066
Ovis /capra. • 1 cheek tooth
Bos ..••.• 1 horn core frag

ment
1 tarsal
1 first phalanx

Sus .....• 1 ulna fragment
Pisces .•.. 1 Cyprinidae (pha

ryngeal arch)
1 Silureus (spine)

On Work Floor (IB) 031, 032, 033,
039, 040, 052, 056

Ovis /Capra . . 3 mandible frag
ments (1 with P 4
deciduous, M2
erupting)

5 cheek teeth
1 cranial arch

(Ovis)
1 axis
2 scapulae frag-

ments
1 vertebra fragment
1 petrous (Ovis?)
2 innominate frag-

ments
1 metapodial frag-

ment
1 ulna fragment
1 accessory carpal
1 first phalanx
1 articulated first

and second pha
lanx

1 third phalanx
(Ovis)

Bos .•••.• 1 vertebra fragment
Pisces ••.• 1 Silureus (spine)
Mollusca • . . 9 valves

Five Meters North (IB) 035 + 095,
036, 046

Mollusca • . • 1 valve

Two Meters North (IB) 044, 067
OVis/Capra. . 1 distal femur, un

fused
Canis .•.•• 1 upper first molar
Mollusca . . • 3 valves

On Work Floor (IC) 049, 050, 051,
053, 065

o vis /Capra. . 1 proximal radius
1 metapodial con

dyle (0 ri s)
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TABLE 4-Continued

Ovis/Capra -continued
1 distal end femur,

unfused
1 calcaneum

B os • • • • . . 1 cheek tooth
Reptilia ... 3 fragments turtle

carapace
Pisces .... 4 Cyprinidae (3 dor

sal spine, 1 pha
ryngeal arch)

2 Otolithus (jaws)
1 Silureus (spine)

Mollusca . . . 10 valves

Oval Oven (IC) 060, 061
Mollusca . . . 3 valves

Deep Sounding (I) 010
Ovis/Capra . . 1 radius (unfused)

Deep Sounding (II) 011, 062
Ovis/Capra . . 1 cranial fragment

(Ovis)
Pisces ...• 2 Cyprinidae (dor

sal spines)
Mollusca . . . 1 valve

Deep Sounding (III B) 069
ovis/Capra . . 1 vertebra fragment

Deep Sounding (IV) 074
Ovis/Capra . . 1 mandible (P 3 de

ciduous, worn; Ml'
new)

2 cheek teeth, ma
ture animal

South Block

South of Structure (I) 070, 072
Ovis / Capra. . 2 third molars from

2 individuals
3 cheek teeth frag

ments
2 mandible frag-

ments from two
individuals

1 metapodial, un
fused

1 ascending ramus
fragment

Mollusca . . • 2 valves

East of Structure (I) 077
B os? .•.•. 1 atlas fragment

South of Structure (II) 071, 076, 080,
098

OVis/Capra . . 1 mandible fragment
1 vertebra fragment?

Canis ...•. 1 incisor
1 mandible with P2,

P 3
Mollusca • . • 1 valve

East of Structure (II) 078, 081, 082,
083

ovis/Capra .. 1 horn core frag
ment (Capra)

1 occipital
1 mandible frag

ment (P2' P 3, M1,
M2)

1 tooth fragment
1 scapula

Pisces •.•• 1 Cyprinidae (dor
sal spine)

Mollusca . . . 3 valves

Inside Structure (ITA) 028, 047, 103
Ouis/Capra . . 1 cheek tooth
B os . • • • • . 1 fragment humer

us, distal condyle

Inside Structure-Center (lIB) 087,
100

ouis/Capra .. 1 mandible (large
adult PI' PZ, P3'
M 1)

Inside Structure-Southeast (lIB) 088,
101, 109

Canis . 0 • 0 • 1 distal end tibia
Pisces •.• 0 4 Cyprinidae (dor

sal spines)
Mollusca 0 •• 11 valves
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Inside Structure-Southwest (llB)
105, 106, 107, 110, 111

Ovis / Capra . . 1 incisor
4 cheek teeth
1 cranial fragment
1 distal end tibia
1 right proximal

metacarpal
Canis . • • • . 2 fragments innomi

nate
1 carpal-tarsal, un

fused
3 phalanges

Sus. • • . . . . 1 frontal
2 carpals, unfused

Pisces .••. 4 Cyprinidae (dor
sal spines)

Mollusca ... 7 valves

Small Pit-Southwest Corner 108
Bos •••••. 1 scapula

1 left first phalanx
1 articulated right

first and second
phalanges

2 other right second
phalanges

East of Structure (ill) 084, 085, 086
Ovis /Capra . . 1 scapular fragment

1 very large proxi
mal humerus

1 distal metapodial
1 distal tibia, just

fused
Bos .•.••. 1 occipital condyle

1 proximal meta
tarsal

Canal Excavation

Lower Canal 113, 114
ouis/Capra .. 3 vertebral frag

ments
2 rib fragments
1 innominate frag

ment

Definitive statements on the varieties of sheep, cows, pigs,
and dogs present would require a sample at least ten times larg
er than the present one. Further sampling should make careful
use of special recovery techniques such as screening and wash
ing.
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THE DENTITION OF TWO HUMAN BURIALS FROM
SAKHERI SUGHIR

John Mayhall, D.D.S.

Materials and Methods

In total, parts of two individuals' dentitions were studied, in
eluding thirty-two permanent teeth, thirteen deciduous teeth, and
portions of the palate of one individual, as well as a small por
tion of a mandible from another burial.

The teeth included maxillary Pm2,s (2), M1's (2), and M 3's

(2) of Burial One, and a complete complement of permanent teeth
with the exception of the mandibular right central incisor, the
mandibular left second molar, and all of the third molars of
Burial Two. The latter burial also revealed 13 deciduous teeth
which included all of the canines, molars, and the lower right
central incisor.

These teeth were in excellent condition with a remarkable
resistance to breakage. All of the teeth showed some evidence
of the leaching of the soil pigments by bluish tinge present in
them. The available material was measured using a sliding cali
per accurate to 0.05 of a millimeter. Also radiographs of the
larger pieces of the bony portions were obtained and studied.

Results

Because of the small number of individuals represented in
this sample it is impossible to draw any definite conclusions re
garding the physical characteristics of the population that these
burials represent. On the other hand, with such a good repre
sentation of the dentitions of these two individuals it is possible
to present a rather complete description of the dentition. The
measurements of these teeth, along with comparative data from
other populations, can be noted on my Tables 1 through 8.
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General Description of Teeth

From Tables 1 through 4 it can be observed that the anteri
or teeth of the permanent dentition are larger than those of the
other populations found in the same area. The posterior teeth
do not follow the same pattern as the anteriors. The premolars
and molars are generally the same dimensions as those of the
other comparative populations.

These teeth exhibit none of the characteristics that are usu
ally attributed to a Mongoloid dentition. The unerupted teeth
show extreme wrinkling, but this is soon worn away after erup
tion into occlusion. It is interesting to note the rapidity of wear
of those teeth that were in occlusion. In the older individual
(Burial 1) the wear has proceeded through the enamel into the den
tin on the cusp tips of the maxillary first molars. This individ
ual 's age is estimated to be fifteen years. The age estimate was
made by examining the degree of formation of the third molars
and the second premolars.

The age of the other burial (Burial 2) is estimated to be
nine years, in view of the degree of root formation evidenced by
most of the permanent teeth as well as the degree of root re
sorption of the deciduous teeth.

Permanent Incisors

The available incisors are from Burial 2. All four of the
maxillary incisors exhibit a lack of shovel-shaped appearance.
There is only a slight development of the lingual marginal ridges
and the cingulum. The mamelons are still visible on the incisal
edge of these incisors which would be expected due to the rela
tively recent eruption of these teeth. The roots are not complete
ly formed, having about one-third of their length remaining to be
formed. The root canals are of normal size for a child in this
stage of development.

The maxillary incisors present an unusual root formation.
The root just above the cemento-enamel junction curves toward
the lingual. This curve continues to approximately the middle
one -third of the root where the curve is reversed. While the
apical portion of the root is not formed it is possible to note that
this curve would probably continue, thus giving the root a cres
cent-shaped appearance when viewed from the proximal aspect. If
we accept the theory that root formation is a reflection of the en
vironment of the surrounding jaw, then it can be hypothes ized
that this individual probably exhibited a procumbancy of the an
terior teeth.
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All of the incisors (maxillary and mandibular) exhibit a small
pit in the enamel on the incisal edge, usually between the marne
Ions, but in the mandibular incisors it is on the central and hiuh-o
est mamelon. This pit does not appear to extend into the dentin.

The mandibular incisors also show little or no wear. As in
the maxillary incisors little cingulum development is noted, and
there is no evidence of a shovel-shaped appearance. The apices
of these teeth are not completely formed.

Permanent Canines

Burial 2 has all four canines present. As in the incisor
series a small pit is noted on the incisal surface. The maxil
lary canines also show a pitting of the enamel in the cingulum
area. The cingulum on the maxillary canines is relatively well
developed and the lingual ridges appear strong. There are deep
fissures between these marginal ridges and the body of the ca
nines. The mandibular canines do not show the lingual ridge de
velopment present in the maxillary canines. The mandibular
canines also show a large developmental enamel defect in the
cervical one -third of the crown. The root development has pro
ceeded to approximately seven millimeters from the lingual
cemento-enamel junction. These teeth had not erupted at the
time of death as evidenced by the one canine (maxillary) which
was found in a small fragment of the mandible.

Permanent Premolars

One is immediately impressed by the deep fissures of the
occlusal surfaces of these teeth. The teeth in this series Irorn
Burial 2 show the same type of pit on the buccal cusp tip that
was found on the incisal edge of the anterior teeth. The pre
molars from this individual are unworn as evidenced by the
presence of the deciduous teeth that are the precursors of the
premolars.

Burial 1 exhibits two maxillary second premolars which show
normal occlusal wear and dilacerated roots. The apical one
third of these roots are sharply dilacerated toward the distal.

None of the premolars exhibit any unusual morphologic char-
acteristics.

Permanent Molars (Maxillary)

The maxillary molars from Burial 2 exhibit four eus ps in a
rhomboidal configuration. The first molars Irorn this burial
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exhibit development of all the cusps with a full expression of the
hypocone. The second molars exhibit a reduced hypocone and, to
a lesser extent, a reduced metacone. The first molars also dis
play an expression of the Carabelli's cusp similar to that shown
in plaque P12 of Dahlberg's classification. The second molars
exhibit small pits indicating a slight expression of the Carabelli's
cusp. The first molars of Burial 1 show only an extremely
small pit in the region of development of the Carabelli's cusp.

The wear exhibited by the first molars is somewhat acceler
ated in respect to the age of the individual at the time of burial.
All of the other teeth in the molar series are unworn. These
teeth also show deep occlusal fissures as well as pitting of the
enamel on this surface. Only one of the molars (M-1) shows
any evidence of calculus.

The third molars of Burial 1 show extreme variation in the
cuspal pattern. One has four cusps with the hypocone and meta
cone somewhat reduced, while the other exhibits only two large
cusps and a small metacone. The hypocone of this last specimen
is absent. Both third molars are unerupted and evidence no root
formation.

Permanent Molars (Mandibular)

The first molars of Burial 2 exhibit a dryopithecoid pattern,
while the second molars have a +4 pattern. None of the cusps
on the molars appear to be suppressed. These teeth show no
indications of a protostylid formation. As in the maxillary
molars, these teeth exhibit deep occlusal fissures as well as pit
ting of the enamel. There is a slight extension of the enamel
into the bifurcation of these teeth, but not to the extent described
by Pedersen in the East Greenland Eskimo.

The buccal grooves of the first molars are deep with slight
pits at their termination in the middle one -third of the crown.

Deciduous Dentition

All of the deciduous teeth are extremely worn, thus prevent
ing any analysis of cusp size and configuration. The maxillary
and mandibular canines show a curvature of the root toward the
labial in the apical one -half.

Pathology

No evidence of caries is noted in either the permanent or
deciduous dentitions. The small fragments of bone exhibit no
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evidence of periapical pathology. No evidence of periodontal pa
thology is noted.

Discussion and Conclusions

The permanent anterior teeth of these two burials are very
large when compared with other populations which inhabited the
same general area. We notice the same trend in the deciduous
teeth, large anterior teeth (poorly represented in the burials) and
"normal" -sized posterior teeth.

Also interesting to note is the Carabelli 's cusp expression.
The Jarmo material showed only small cusps in two individuals
studied, while Dahlberg describes the Natufian material as hav
ing well-developed cusps. Carbonell found only slight expression
of this trait in the Kish population she studied. Burial 2 shows
a cusp development on the first molars and pits on the second
molars. Burial 1 exhibits only a pit in the area of the usual
Carabelli's cusp development.

There are no indications of the typical Mongoloid character
istics of shovel-shaped incisors. This compares favorably with
the Jarmo and Kish populations.

Unfortunately, the individuals were young at the time of death,
making it impossible to speculate as to their diet from wear pat
terns on the occlusal surfaces of the teeth. These two individ
uals were too young to expect to find any evidences of periodontal
disease or any other debilitating diseases that would be evidenced
in the dentition or its bony supports.

It can be hypothesized that the one individual with permanent
anterior teeth present probably represented a procumbancy of the
anteriors, while the other individual appears to have had relative
ly "normal" dental appearance in profile. This latter as pect is
hypothesized from the sockets present in the two portions of the
palate examined.
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TABLE 1

COMPARATIVE MESIODISTAL CROWN DIAMETERS OF
PERMANENT MAXILLARY TEETH

(In Millimeters)

Burial 1 Burial 2 Jarmo Natufian Kish

11 ·.. 9.76 8.8 8.92 8.48
12 ·.. 7.82 6.7 6.67 6.58
C · .. 8.33 8.3 7.72 7.31
Pm1 ·.. 7.37 7.5 7.01 6.56
Pm2 6.43 7.23 7.8 6.85 6.69
M1 10.55 10.93 10.8 10.87 10.49
M2 ·.. 9.92 10.2 10.52 9.65
M3 9.05 ... 8.4 9.34 8.51

TABLE 2

COMPARATIVE BUCCOLINGUAL CROWN DIAMETERS OF
PERMANENT MAXILLARY TEETH

(In Millimeters)

Burial 1 Burial 2 Jarmo Natufian Kish
11 ·.. 7.43 6.6 7.26 7.04
12 ·.. 6.38 6.0 6.82 6.12
C ·.. 8.39 8.4 8.61 7.96
Pm1 ·.. 9.18 9.5 9.44 8.60
Pm2 9.27 9.45 9.8 9.53 8.64
M1 11.52 12.00 11.4 12.30 10.80
M2 ·.. 11.94 11.4 12.14 10.74
M 3 10.75 ... 10.7 11.30 10.46

TABLE 3

COMPARATIVE MESIODISTAL CROWN DIAMETERS OF
PERMANENT MANDIBULAR TEETH

(In Millimeters)

Burial 2 Jarmo Natufian Kish

11 5.88 5.3 5.37 5.25
12 6.23 6.0 5.95 5.74
C 7.47 7.1 7.03 6.47
Pm1 7.70 8.0 7.06 6.68
Pm2 7.70 8.3 7.18 6.85
M1 12.17 11.4 11.52 10.65
M2 11.20 11.0 11.05 10.17
M3 ... 11.1 10.90 10.14
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TABLE 4

COMPARATIVE BUCCOLINGUAL CROWN DIAl\1ETERS OF
PERMANENT MANDIBULAR TEETH

(In Millimeters)

Burial 2 Jarmo Natufian Kish

11 6.38 5.8 6.21 5.65
12 6.53 6.1 6.61 5.95
C 8.88 7.7 7.91 7.27
Pm1 7.73 7.4 7.82 7.39
Pm2 8.30 8.6 8.24 7.81
M1 10.55 10.5 10.76 10.19
M2 10.00 10.1 10.62 9.72
M3 ... 10.8 10.40 9.43

TABLE 5

COMPARATIVE MESIODISTAL CROWN DIAMETERS OF
DECIDUOUS MAXILLARY TEETH

(In Millimeters)

Burial 2 Jarmo American Whites

dc 7.28 6.8 6.88
dm1 7.54 7.6 6.84
dm2 8.94 9.7 8.87

TABLE 6

COMPARATIVE BUCCOLINGUAL CROWN DIAMETERS OF
DECIDUOUS MAXILLARY TEETH

(In Millimeters)

Burial 2 Jarmo American Whites

dc 6.58 6.1 ...
dm1 8.88 9.0 8.22
dm2 10.03 10.5 9.76

TABLE 7

COMPARATIVE MESIODISTAL CROWN DIAMETERS OF
DECIDUOUS MANDIBULAR TEETH

(In Millimeters)

Burial 2 -Iarrno American Whites

di 4.95 ... ...1
dc 6.30 6.4 5.9:2

dIn1 8.38 8.1 7.80

dn12 10.18 10.6 9.83
_._--
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TABLE 8

COMPARATIVE BUCCOLINGUAL CROWN DIAMETERS OF
DECIDUOUS MANDIBULAR TEETH

(In Millimeters)

Burial 2 Jarma American Whites

di1 4.90 . . . ...
dc 6.13 5.9 ...
dill 1 6.73 7.5 7.07
dm2 9.08 9.8 8.84
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