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PREFACE

I was first challenged with the problem of the diffusion of
ceramic style in ancient Palestine by my thesis advisor,
Professor John S. Holladay, Jr, of the University of Toronto.
After six months of diligent research I was able to provide
what I believe is a reasonable answer to the question of why
ceramic style was similar across Palestine and why that style
changed through time in much the same manner in different
locations. The results of this research became one chapter in
my Ph.D. thesis (Wood 1985:78-220). The present monograph
is an expanded version of the original study, which was
restricted in scope to the terminal phase of the Late Bronze
Age.

Before the problem of the diffusion of ceramic style can be
broached, it is first necessary to understand the ceramic
industry of ancient Palestine. Thus, the study is divided into
two parts: the first dealing with the nature of the ceramic
industry and the second dealing with the spatial and temporal
diffusion of ceramic style.

I am indebted to Professor Holladay for his guidance and
helpful comments during the initial stages of the research.
Special thanks go to Riidiger Vossen of the Hamburgisches
Museum fur Vb'lkerkunde and Ruben Reina of the University
of Pennsylvania for providing illustrations of the transport
and sale of ceramics in contemporary cultures. Professor
David Clines of Sheffield made many emendations to the final
proofs. A number of individuals and institutions were kind
enough to grant permission to reproduce copyrighted mate-
rial for which I am grateful. They are: William Anderson of
the University of Pennsylvania, Ecole Biblique et Archeo-
logique Franchise, Haverford College, Israel Antiquities
Authority, the Metropolitan Museum of Art, the University
Museum of the University of Pennsylvania and the Wenner-
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Gren Foundation for Anthropological Research. I also wish to
express my gratitude to my wife Faith for her unwavering
support, for her able assistance on several research trips to
various libraries and for typing the manuscript.

Harrisburg, Pennsylvania
August 1990



INTRODUCTION

A large part of archaeological research in Palestine is devoted
to the excavation, processing, analysis and documentation of
pottery. The focus, however, has been almost exclusively on
the pottery itself, to the neglect of the sociology of pottery, that
is, the relationship between pottery and its cultural and eco-
nomic environment.1 This has resulted in a restricted view of
the role of ceramics in ancient Palestine and has limited the
use of ceramic data in archaeological analyses. In order to
make the maximum use of ceramic data, the overall system of
pottery making and its related activities must be recon-
structed (van der Leeuw 1977:75; Rice 1987:168).

Stanley Casson was one of the earliest, if not the first, Near
Eastern scholar to recognize the importance of a sociological
approach to the study of pottery:

Since archaeologists are by nature and origin academic, except
for a few rare spirits .. . they tend to create from the material
archaeological remains which they study a world which, here
and there, may be ever so little out of touch with reality. In the
study of ceramics this is especially evident. The survival of pots
and potsherds on ancient sites, and the organization of their
study almost into a science, has given an importance to pottery
which far exceeds that given to other material... But one aspect
of ceramic seems to me to have received slight attention. I know
of almost no literature or research which deals with the eco-
nomic aspect of pot-making (1938:464-65).

1. The methodology of pottery fabrication in ancient Palestine has
received considerable attention: Kelso and Thorley 1943; Kelso 1948;
Franken 1969, 1971; Hammond 1971; Johnston 1974a, 1986; Glanzman
1983; Edwards and Segnit 1984. These studies, however, do not move
beyond the fabrication process itself to ask questions concerning the
type of workshop that produced the pottery, the manner in which pot-
tery and pottery styles were diffused throughout the country, the use of
pottery in a typical household, etc.
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Casson also realized the potential of ethnographic research for
properly understanding the role of pottery in antiquity
(1938:473).

In the recent past there has been an increased awareness of
the importance of the sociology of pottery.1 Frederick Matson,
one of the pioneers in this area, has stressed the need for a
better understanding of the cultural context in which ceram-
ics were made and used, otherwise 'they form a sterile record
of limited worth' (1965:202; cf. 1972:212; Rice 1987:168).

In this two-part study, I shall attempt to reconstruct the
sociological system in which pottery functioned in the Bronze
and Iron Ages in Palestine. In Part I the industry itself will be
examined: the technology of the potters, which will give
insight into who was practicing pottery making and for what
purpose, the organization of the potters, and the spatial distri-
bution of the craft. In Part III shall take up the complex mat-
ter of the diffusion of ceramic style.

Both archaeological and ethnographic data are utilized in
the study. Properly used, ethnographic analogy is the most
viable means of gaining insight into practices of the past
(Schiffer 1978:239; Binford 1983:23-24, 104; Wylie 1985:107).
There are two types of ethnographic analogy: continuous and
discontinuous. In continuous analogy, the phenomenon being
studied can be linked to the past by an unbroken tradition
which has continued since antiquity. In areas where this is not
the case, analogies from other regions which have similar
ecological, environmental and cultural characteristics
('discontinuous' analogies) may be utilized (Binford 1967:2-3;
Gould 1978:255; 1980:55-56).

Realizing the value of ethnographic data, and that tradi-
tional workshops are fast disappearing in the face of
encroaching technology, ethnographers have produced a
plethora of studies on traditional pottery making in recent

1. For informative studies on the sociology of pottery in contemporary
cultures, see especially the work of Foster at Tzintzuntzan, Mexico
(1960, 1965), David and Hennig at Be" in North Cameroon (1972), Reina
and Hill in Guatemala (1978), Haaland at Darfur in western Sudan
(1978) and Grassland and Posnausky at Begho in Ghana (1978). For an
overview, see Rice 1987:168-206.
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years.1 In Palestine today, the craft of pottery making is vastly
different from what it was in the Bronze and Iron Ages. As we
shall see, pottery production in antiquity was a full-time craft
specialization utilizing potters' wheels and permanent kilns
and practiced by men. Although there are some remnants of
the ancient traditions still being practiced in isolated instances,
pottery making in modern-day Palestine is largely either an
up-to-date operation using electric wheels and kilns or a part-
time activity carried on by village women using primitive
techniques. Ethnographic studies conducted in Palestine,
therefore, are of limited value in reconstructing the sophisti-
cated ceramic industry that was in operation in the large city-
states of the Bronze and Iron Ages. We are thus obliged to use
discontinuous analogies in investigating the sociology of pot-
tery in ancient Palestine.2 Happily, in other Mediterranean
lands (e.g. Egypt, North Africa, Greece, Spain) ceramic pro-
duction, distribution and use continue today in some areas
much as they did in antiquity, providing ethnographic analo-
gies which can be applied to Palestine.

Sufficient ethnographic studies have been conducted in
various parts of the world to demonstrate that there are cross-
cultural generalizations concerning the relationship of
ceramics to environment and culture (see particularly Arnold
1985; van der Leeuw 1977). Since these generalizations are
universal in nature they apply to the past as well as the pre-
sent (Arnold 1985:ix-x, 14-16). It is therefore methodologically
correct and, in fact, imperative, to use ethnographic analogies

1. For a review of this literature, see Kramer 1985; Rice 1987:113-67.
2. Ethnographic studies on the sociology of pottery in the Middle East

are sadly lacking. On the methods of fabricating traditional pottery in
the Levant, which include some sociological data, see the following:
Palestine—Einsler 1914; Crowfoot 1932, 1938 (all three conveniently
summarized by Clock, 1982:146-47); Glock 1983:175-77; Bresenham
1985; Mersehn 1985; Lebanon—Hankey 1968; Cyprus—Taylor and
Tufnell 1930; Hampe and Winter 1962; Johnston 1974b; Yon 1981, 1985;
London 1987a, 1987b; 1989; London, Egoumenidou and Karageorghis
1989; Egypt—Randall-Maciver 1905; Brissaud 1982; Nicholson and Pat-
terson 1985a, 1985b. For the Aegean, see Xanthoudides 1927; Casson
1938, 1951; Hampe and Winter 1962, 1965; Matson 1972: 211-23; 1973;
Voyatzoglou 1973, 1974; Guest-Papamanoli 1983. For Morocco, see
Vossen and Ebert 1986; for Iraq, see Ochsenschlager 1974.
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not only from the Mediterranean area, but from other parts of
the world as well, to interpret archaeological data from Pales-
tine. By bringing together these two bodies of information,
namely the archaeological and the ethnographic, a rather
complete picture of the ceramic industry and the day-to-day
usage of pottery in ancient Palestine is obtained (van der
Leeuw 1977:75). *

Our methodology throughout will be first to examine the
archaeological data concerning the particular aspect of
ceramics under investigation. Secondly, we shall appeal to
ethnographic evidence from cultures still making and using
pottery for utilitarian purposes to interpret and supplement
the archaeological data. From a synthesis of these data, two
hypotheses will be offered concerning the role of ceramics in
the Bronze and Iron Ages in Palestine: one to explain the
commercial manufacturing-distribution system and one to
explain temporal style change.

1. For an example of how archaeological and ethnographic informa-
tion can be combined to reconstruct an ancient ceramic industry, see
Peacock 1982.



PARTI

THE NATURE OF THE CERAMIC INDUSTRY

So with the potter sitting at his labor, revolving the wheel with
his feet. He is always concerned for his products, and turns
them out in quantity. With his hands he molds the clay, and
with his feet softens it. His care is for proper coloring, and he
keeps watch on the fire of his kiln (Ecclus 38.29-30).

We possess more information about the pottery industry than
any other ancient industry of Palestine. Not only do we have
abundant, even overwhelming, remains of the almost inde-
structible products of this industry, but we also have remnants
of the manufacturing process itself—parts of potters' wheels
and other tools, kilns, and, in some cases, nearly complete
workshops.1 From nearby cultures we also have pictorial data
depicting the pottery manufacturing process in antiquity.2 In
addition to this wealth of archaeological data, we have living
testimony concerning the manufacture, distribution and
functional use of ceramic wares in nearby contemporary pre-
industrial cultures. Many of these cultures are carrying on
ceramic traditions which have continued unbroken from
antiquity (Guest-Papamanoli 1983; Johnston 1984:81-82).

Evidence for Mass Production

In evaluating the sociology of pottery, a necessary first ques-
tion is *How are the pots produced?' Are the vessels individu-

1. These data have not been systematically studied for Palestine. For
an examination of the Egyptian evidence, see Holthoer 1977:5-40 (cf.
Bourriau 1981:14-23; Hope 1982:18-22); for the Mesopotamian evidence,
see Barralet 1968.
2. For ancient Egypt, see Holthoer 1977; Killebrew 1982. For ancient

Greece, see Noble 1965.
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ally produced by hand for family use or are they mass pro-
duced for commercial sale with the aid of a mechanical device,
namely a potter's wheel? In the Bronze and Iron Ages in
Palestine, the evidence overwhelmingly points to mass pro-
duction. When one encounters a large group of obviously con-
temporary vessels, say from a well-sealed destruction deposit
or a tomb of limited time range, one is struck by the fact that
vessels of the same type are nearly identical in their morpho-
logical characteristics. Such uniformity, notes Holladay, is 'a
characteristic of sealed, simultaneously destroyed deposits in
general' (1976:255). Large numbers of like artifacts in stan-
dard sizes and limited taxonomy suggest mass production
(Kelso and Thorley 1943:120; Rice 1981:220). This deduction is
verified by the quantities of identical vessels found in and
around ancient kilns and other, more indirect, evidence
recovered in archaeological excavations.

At Hazor, in Area H, a potters' kiln was found outside the
entrance to a LB IB temple. Inside the kiln were 20 nearly
identical miniature votive bowls, as well as a number of larger
bowls and a miniature goblet (Yadin 1972:82; Yadin et al. 1989:
230). A similar find was made at Deir el-Balah, where a small
kiln dating to the LB IIB period was found which contained
votive bowls (T. Dothan 1981:129). During the Late Bronze
and Iron Ages, the entire east slope of Megiddo was devoted to
the pottery industry, with the many caves located there being
utilized as potters' workshops (see p. 40 below). One of the
many kilns, No. 22, dating to the Iron II period, contained 30
poorly fired jar stands (Guy 1938:77). A large group of hole-
mouth jars was found adjacent to Kiln 33, also from the Iron II
period (1938:81). In the vicinity of an Iron II kiln at Tell en-
Nasbeh, a large deposit of store jar fragments was found (Bade
1928:28). In another Iron II kiln at Ashdod, a quantity of hole-
mouth jars was discovered (M. Dothan 1971:92) and in the
same area a Hellenistic kiln contained a group of identical
bowls (1971:118).

These finds indicate that ceramic wares in ancient Palestine
were mass produced in an assembly-line process, with batches
of identical vessels being fabricated together. In addition, the
presence of potters' wheels and permanent kilns (see below)
are strong indicators of a large-scale commercial operation
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(Ehrich 1965:9; Scott 1965:392; Peacock 1982:25; van der
Leeuw 1984:59).

Some rather unusual data testifying to the presence of an
organized pottery industry which produced large numbers of
vessels was recently discovered at Lachish. The excavator
describes the items as 'sausage- or cigar-shaped clay objects'
and he states that 'the function of the clay objects remains
obscure for the present' (Ussishkin 1978:74, 76). They are c.
2.6-2.7 cm in diameter and c. 9-12 cm in length. Approxi-
mately 278 of them were found. Ussishkin's description of the
artifacts suggests a possible explanation for their use: 'the pot-
ter took a piece of clay and rolled it into shape, as if he were
preparing pastry rolls' (1978:74).

These objects which at first seem so puzzling appear to be
nothing more than the coils which the potters prepared in
anticipation of making coil-built vessels. Often large numbers
of these coils were made in advance and stored in preparation
for a production run of coil-built vessels (see, conveniently, Yon

As a rule, such objects would not survive to be discovered by
the archaeologist since they were utilized very soon after they
were rolled. If, on the other hand, the coils were never fabri-
cated into vessels, they would normally become an indistin-
guishable part of the general debris since they were made of
unfired clay. Most of the Lachish coils were found in con-
structional fills for the podium of the Level IV palace-fort. A
number were found on the floors and in the debris layers of
Level VI in Area S as well, prompting Ussishkin to conclude
that 'they date to Level VI, or possibly even earlier' (1983:154).
If they originated in Level VI, this would explain how the coils
came to be preserved. The Level VI city was engulfed in a
great conflagration2 which would have effectively baked any
unfired clay objects.3

1. On coil building in general, see Franken 1969:89-90; Johnston
1974a:92-95.
2. For the evidence, see Tufnell, Inge and Harding 1940:20; Isserlin

and Tufnell 1950:82; Tufnell 1953:77; Aharoni 1975:12; Clamer and
Ussishkin 1977:71; Ussishkin 1978:10, 45, 92; 1983:114, 116, 120, 168.
3. Ussishkin, however, believes the coils were intentionally fired in a

kiln (personal communication, January 31, 1985). Wright's suggestion

1981:88)
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An urban society in antiquity required large quantities of
ceramic ware because of its common usage, its fragile nature
and its removal from circulation by use in burials and other
cultic activities (Arnold 1985:127-67). The advantages of mass
production in such a high-demand market have been pointed
out by Rathje (1975:430). Cheap and efficient production of
large quantities of pottery is made possible by standardization,
simplification and specialization. Since each specialist becomes
an expert in his specific task, the products attain a technical
superiority over those produced by non-specialists. Routiniza-
tion of production also minimizes loss due to technical error.
Shipping becomes easier and loss through breakage is reduced
when standardized shapes and sizes are produced. Overall,
mass production results in increased output and distribution
per unit of labor and material.

The Potter's Wheel

It is generally agreed, based on visual examination of charac-
teristic sherds and whole pieces, that in the MB II period (c.
2000 BCE) Palestinian pottery was 'thrown' on a fast wheel
(Kelso and Thorley 1943:96; Amiran 1969:90; Franken
1969:80,92; Dever 1976:7, 8; Johnston 1977:206); that is, it was
made on a wheel spinning fast enough so that the centrifugal
force formed the vessel, with the potter merely guiding the
clay with his hands to attain the desired shape.1 This technol-
ogy apparently was lost in the Late Bronze Age, but was
regained in the Iron II period (Kelso and Thorley 1943:93;
Franken 1969:92; 1971:234; Bienkowski 1986:10; cf. Glanz-
man 1983). Stone bearings from potters' wheels have been
found in abundance throughout Palestine, from the Early

(1983) that the coils were used as 'kiln hangers' lacks persuasive force.
The cited parallels are associated with the production of Islamic
glazed ware in the Medieval period and are much larger in size than
the Lachish examples. No such hanger pegs have been found in the
numerous Bronze and Iron Age kilns excavated in Palestine.

1. On potters' wheels in general, see Foster 1959; H. Hodges 1964:28-
33; Childe 1965; Nicklin 1971:35-38; Holthoer 1977:31-32; Johnston 1977;
Loebert 1984:205-12.
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Bronze period onward (figs. 1, 2).1 From the archaeological
evidence and ethnographic examples it is posible to recon-
struct the potter's wheel of antiquity.

The stone bearings from potters' wheels found in Palestine,
referred to as 'potters' wheels' in excavation reports, are of
various sizes, but invariably consist of one or both of two com-
ponents: (Da lower whorl with a cavity, or socket, in the cen-
ter, and (2) an upper whorl with a projection, or tenon, in the
center. The two whorls fit together, with the tenon mating the
socket. From the wear marks on such whorls, it is evident that
the upper whorl (sometimes called a 'pivot') rotated on the
lower whorl. In reality, these stone whorls are thrust bearings
from a more elaborate apparatus made of wood. The stone
bearings were used in the so-called 'fast' potter's wheel, which
was of two types, the single wheel and the double wheel.

The Single Wheel
In the single or simple wheel (also called a 'hand wheel'), the
lower bearing is secured in the ground or on a platform or
bench. A wooden disc (called a 'flywheel', 'wheel head', 'table',
or 'platform') is attached to the upper bearing2 and the
assembly is placed on the lower bearing with the tenon
inserted in the socket. The wooden disc is then rotated by hand
by an assistant while the potter fashions his vessels. The tenon
in the upper bearing acts to keep the wooden disc centered and
running true. The lower portion of the potter's wheel shown in

1. Stone wheels from the Early Bronze Age and the beginning of the
Middle Bronze Age may be from simple tournettes. Other examples of
potter's wheel thrust bearings, in addition to those shown in figs. 1
and 2 are: Early Bronze Age—Kh. el-Kerak (Maisler, Stekelis and Avi-
Yonah 1952:170); Middle Bronze Age—Tell el-Ajjul (Petrie 1931:11, pi.
52:10); Late Bronze Age—Tell el-Ajjtd (Petrie 1952:18, pis. 20:48-50);
Iron Age II—Tell en-Nasbeh (McCown 1947:258, pi. 100:6); date
unknown—Gezer (Macalister 1912, 2: figs. 228, 229); provenance
unknown—Bliss and Macalister 1902:143, pi. 73:9; Amiran and
Shenhav 1984:112 n. 1, fig. 1. Similar evidence has been found in Egypt
(Hope 1981,1982).

2. A Byzantine upper bearing from Mefalsim had traces of iron rust
on it, suggesting that the flywheel may have been attached by means of
an iron band (Amiran and Shenhav 1984:108).
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fig. 3, without the shaft or upper wheel, is, in effect, a single
potter's wheel.1

Archaeological Evidence. In the LB IIA potters' workshop at
Hazor (p. 35 below) a platform or work bench was found, c. 1.5
x 1.0 m and 40 cm high, made of field stones (fig. 12, Room
6225). On top of the platform was a complete thrust bearing
assembly (fig. 1.9). The bearing assembly undoubtedly
belonged to a single-wheel type of potter's wheel. A double
wheel would not have been placed on such a bench whereas an
elevation of 40 cm is a comfortable working height for a single
potter's wheel, assuming that the potter was sitting on a low
stool. A single wheel being used by an 18th Dynasty Egyptian
potter is seen in fig. II.2

Ethnographic Evidence. Matson has observed the use of the
single wheel in Afghanistan and notes that it is extensively
used in India (1974:346; cf. Saraswati 1979:16-19). In these
eastern countries it is turned with a stick (Johnston 1977:197-
207). The potters of Crete use a modified version of the single
wheel to fabricate pithoi. It has a short wooden axle with a
wooden disc at the top where the pithos is worked and an iron
point at the bottom which rotates in a socket of stone or metal.
The axle is held steady by a horizontal beam, and a short
wooden bar which passes through the lower end of the axle is
used by the potter's assistant to turn the wheel (Xanthoudides
1927:123, pis. 20b and 21).

The Double Wheel
The second type of fast wheel is the double or compound wheel
(also called a 'combined wheel', Toot wheel' or Tuck wheel'). In
this type a wooden disc (the 'flywheel') is attached to the upper
bearing as with the simple wheel, but now a vertical shaft is
attached to the center of the wooden disc. At the end of the
shaft is a second, smaller, wooden disc (the 'wheel-head',

1. For experimental reconstruction of single potters' wheels, see
Amiran and Shenhav 1984: fig. 3; Edwards and Jacobs 1986.

2. For additional pictorial evidence showing the various designs of
the single wheel in ancient Egypt, see Holthoer 1977:31-33.
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'working platform' or 'table') where the vessel is fashioned
(fig. 3). The shaft is steadied by a horizontal wooden bar with a
hole in it, through which the shaft passes. Since the potter can
now rotate the wheel by kicking the lower disc with his foot, an
assistant is no longer needed (Foster 1959:104; Childe
1965:201; Nicklin 1971:35-38; Holthoer 1977:31).x

Archaeological Evidence. In an early Iron I potters' cave at
Lachish (pp. 35-36 below), two pits were found which appear
to be emplacements for potters' wheels (fig. 14). One, Pit C, is
near the entrance to the cave and has a stone seat at the edge
of the pit. Unfortunately, the Lachish publication does not
provide precise dimensions for the installation, except to say
that it was 'irregular' and 'about a metre deep' (Tufnell et al.
1958:292). From the photo (1958:pl. 8.2) it appears that the 1
m dimension was taken from the bottom of the stone seat,
which itself is c. 50 cm thick. It is an ideal arrangement for a
potter's wheel since above the stone seat is a ventilation shaft
admitting light and air. Inasmuch as Pit C appears to be too
low in comparison with the height of the seat for a single
wheel to be effectively utilized, it most likely accommodated a
double wheel.

There can be little doubt that Pit D located further back in
the Lachish cave was fashioned to house a potter's wheel.
Again, precise information is lacking in the Lachish publica-
tion. Pit D is c. 60 cm in diameter (1958:pls. 8.4 and 92), with a
smaller hole c. 30 cm in diameter (1958:292) centered at its
bottom. The lower hole would have made an excellent recep-
tacle for a lower thrust bearing (the two upper bearings found
in the cave [figs. 2.1, 2.2] are 19 and 16 cm in diameter, respec-
tively). The upper, larger diameter, section of the pit would
then have accommodated a flywheel attached to an upper

1. This reconstruction is based on modern potters' wheels in the
Middle East (see below). Other designs using metal and wood may
have been in use in Palestine in antiquity, but we have no evidence to
indicate what these designs might have been. In Jer. 18.3 (c. 6th cen-
tury BCE) the potter's wheel is mentioned Cobnayim). The word is in
the dual and literally means 'pair of stones'. The name may derive
from the fact that the earliest potters' wheels were possibly tournettes
comprised of a pair of stones (p. 19 n. 1, cf. Kelso 1948:9).
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bearing. Such an arrangement would have been practical only
for a double wheel, since it would have been very awkward for
an assistant to turn a single wheel by hand if it were housed in
a pit. A double wheel, on the other hand, could easily have been
foot-operated by a potter on a stool at the edge of the pit, since
the top of the flywheel would have been approximately flush
with the floor. If this were the case, the size of the pit suggests a
flywheel diameter of c. 60 cm.1

In Cave 37 at Megiddo, dating to the Iron II period, a pot-
ter's wheel emplacement (Pit H, fig. 4) was found which is
very similar to Pit D in the Lachish potters' cave. Located near
the entrance to the cave, the diameter of the upper part of the
pit is c. 1 m. Centered at the bottom of the pit is a smaller hole
c. 60 cm in diameter. The overall depth of the pit is c. 40 cm,
while the depth of the upper, larger diameter, portion of the pit
is c. 10 cm. At the bottom of the pit was 'a worn stone socket'
(Guy 1938:80), undoubtedly the lower thrust bearing from a
potter's wheel. Such an emplacement would have accommo-
dated a somewhat larger potter's wheel than Pit D at Lachish,
with the flywheel being some 1 m in diameter.

From an examination of the pottery itself, it appears that the
fast wheel was in use at least as early as the MB II period in
Palestine. The potter's wheel emplacements in Cave 4034 at
Lachish and Cave 37 at Megiddo provide archaeological evi-
dence that the double wheel was in use at least by the begin-
ning of the Iron I period and was also in use in the Iron II
period.2

Ethnographic Evidence. Childe describes contemporary pot-
ters' wheels in Palestine which use the same type of stone
bearings as have been found at ancient sites (1965:201). As in
ancient Palestine, Childe notes that the lower bearing is placed
in a pit. The same practice has been observed in Deir el-
Gharbi, Egypt (Nicholson and Patterson 1985a:58), and on the
island of Djerba, off the coast of Tunisia (Johnston 1984:85).

1. Amiran and Shenhav found that a flywheel diameter of 60 cm is
adequate for throwing vessels (1984:108).
2. Pictorial evidence indicates that the double wheel was not used in

Egypt until the Persian Period (Holthoer 1977:32).
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Holthoer also details the construction of modern potters'
wheels in Egypt (1977:31; cf. Peacock 1982:28).

Much the same type of wheel is used by the potters in Beit
Shabab, Lebanon. The lower wheel is either a heavy stone or
wooden disc which revolves on a fixed pivot. Attached to the
disc is a vertical axle which is socketed to the underside of the
round table on which the pot is thrown. The potter stands as he
works and kicks the wheel counterclockwise; he has no stool
or support for his body. Hankey notes that this type is used
throughout the Mediterranean region (1968:28, pis. VIII,
XIIB and XIIIA).

In addition to the single wheel, the potters of Crete also use a
double wheel (Xanthoudides 1927:121-22, pi. XXa). It is con-
structed of a lower flywheel of wood which has an axle passing
through it. At the lower end of the axle is an iron pin which
acts as a pivot; it is set in a hole in a small slab of hard stone or
metal anchored in the ground. At the top end of the axle is a
smaller wooden disc which serves as the working platform.
The axle passes through a hole in a horizontal plank which
holds the wheel steady and prevents oscillations. Each time a
vessel is formed, a pottery disc is secured to the upper wooden
disc with clay and the work is done on the disc. Similar pottery
discs have been found on Minoan sites and part of one was
found in Cave 63 at Megiddo (Guy 1938: pi. 158.19).x

With regard to the operation of the traditional potter's
wheel, Matson observes that most village wheels wobble con-
siderably, compelling the potter to adjust his forming tech-
niques and rhythm to the idiosyncrasies of his wheel
(1972:215). Matson observed one wheel in Vounaria, Greece,
which was said to be 100 years old (1972:214).

Studies of potters in various parts of the world have shown
that the potter's wheel is used almost exclusively by men,
while women produce hand-made vessels (Foster 1959:109;
Scott 1965:407; Johnston 1974a:95; Reina and Hill 1978:21;

1. Other potters' wheels are pictured in Johnston 1974a: figs. 9
(Afghanistan = Johnston 1986:919), 10 (location not stated); cf. John-
ston 1977; Yon 1981: figs. 170, 423 (Ibn Hani, Syria); Matson 1972: pis.
15-2, 15-3 (Vounaria, Greece). For sketches of modern wheels, see
Hampe and Winter 1962:17; Voyatzoglou 1973, reproduced in Peacock
1982: fig. 9.2; Nicholson and Patterson 1985b: fig. 4 (=1985a:55).
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Kramer 1985:79). It has been suggested that this is because
more strength and continuous energy are required to operate
a fast wheel than a simple tournette (Foster 1959:116-17; cf.
Nicholson and Patterson 1985b:225) or that mechanical
devices belong in the realm of men (Johnston 1977:206).
Kramer, however, is probably correct in rejecting these views
as overly simplified and maintaining that much more com-
plex social relationships are involved (1985:79). Arnold dis-
cusses these relationships in detail (1985:99-108, 225-31).

Where pottery making is a part-time, seasonal activity, it is
confined to the home. Since females are closely attached to the
household, while males are involved in subsistence activities
outside the home, females are normally involved in pottery
making in this situation (1985:100-105). Because pottery
making is not a full-time subsistence activity in this case and is
done in conjunction with other household chores, it remains a
low-output operation characterized by hand-forming and
open firing (van der Leeuw 1977:70-72; Arnold 1985:226).

When pottery making becomes a full-time occupation,
usually as a result of population pressure, the potters are
males since it is now a subsistence activity (Arnold 1985:106-
108; 227-28). Technical innovations such as wheels, drying
sheds and kilns become necessary to provide sufficient output
for subsistence and also to reduce the risk of loss (Arnold
1985:228). Since the potter's wheel is associated with a full-
time subsistence activity, the wheel is invariably operated by a
male. It safely can be assumed, therefore, that the large
majority of potters in Bronze and Iron Age Palestine were
male.

Through a study of the pottery of Deir 'Alia and other sites,
Franken has argued that the art of throwing vessels was lost
in the Late Bronze Age, since in the Iron I period the vessels
were made by hand with a mold or by coiling (Franken
1969:88-94; 1971:234).1 Similarly, Bienkowski has concluded

1. In the Baq'ah Valley, c. 25 km from Deir 'Alia, Glanzman has
found that thin-walled bowls were turned on a wheel in the Iron I
period, whereas they were coil-built in the LB II period (1983: table 1);
cf. Glanzman and Fleming 1986; McGovern 1986:37-45.



I. The Nature of the Ceramic Industry 25

that at Jericho Late Bronze Age pots were turned on a much
slower wheel than Middle Bronze Age vessels (1986:10).

Foster has studied the use of the 'fast' wheel by potters in
various parts of the world and concludes that the potential of
the wheel for throwing pots is rarely exploited (1959:101; cf.
Nicklin 1971:35-36). Many times, Foster observes, the wheel
simply is used as a turntable rather than for throwing a pot
(1959:109). This may have been the case in the Late Bronze
and Iron I period. The technology was available, but the skill
had been lost—possibly one of the many side effects of the dis-
tintegration of the urbanized city-state system in Palestine.

Miscellaneous Fabrication Equipment

Potters' Jars
In addition to potters' wheel thrust bearings, there are a num-
ber of other artifacts related to pottery fabrication. Tufnell was
the first to recognize 'potters'jars' as a distinctive class of ves-
sels associated with the potter's craft (Tufnell et al. 1958:196).
The examples shown in fig. 5 come from contexts which are
known from additional evidence to be potters' workshop areas.
Such vessels would have been used to contain various liquids
related to the manufacture of pottery: water for moistening
the clay while turning a vessel, or slip, wash, or paint. In all
cases, the vessels have wide mouths, making the contents
easily accessible by dipping a rag, brush, or hand into the ves-
sel.

Hand Tools
Another tool commonly found in pottery shops is the forming
tool. The potter would use a sherd, whose edges were worn
smooth, to shape and form the sides of the vessel as he was
turning it (cf. Anderson 1979:544). Sometimes a hole was
drilled in the sherd to serve as a finger grip.1 Peacock (1982:

1. For examples see: Guy 1938: pis. 135, objs. 270-74; 136:17; 138:18;
140, obj. 2794, 34; 154, objs. 14,15, 53, 54, 57; 155, objs. 3334, 3336, 3347;
156, objs. 1351, 1357; 158:1, 4, objs. 5524, M413, 18, obj. 5527, 20, objs.
3926, 3927; Pritchard 1975: figs. 29:6, 7; Tufnell et al. 1958: pi. 49:15;
Briend and Jean-Baptiste 1980: pis. 82:7-9. A number of the above are
shown in Wood 1985: pi. 3. Other possible examples of forming tools of
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figs. 1, 6, 10) illustrates a number of forming tools used by
traditional potters today. Shells and smooth stones were used
for burnishing (Tufnell et al. 1958: pi. 49:15), and ordinary
saddle querns and mortars and pestles, usually of basalt, were
used for grinding temper and coloring pigments.1 The large
funnels and 'drill sockets' found in the Megiddo potters' caves
may also be associated with the potter's craft since they were
found exclusively in pottery workshops.2

The Kiln

Permanent kilns, as opposed to open firing, were generally
used in the Bronze and Iron Ages. The advantages of kiln fir-
ing are: greater fuel efficiency (less heat loss), higher tempera-
ture and better control of the atmosphere around the pots.3 In
open firing, a proportionately greater amount of fuel is
required, temperatures are lower, resulting in poor firing, and
the heating is uneven, causing many pots to be lost due to
cracking. Two types of kilns were in use: the vertical or up-
drafl kiln and the horizontal or down-draft kiln. The vertical
kiln was by far the most frequently used type.

Both the vertical and the horizontal kiln had all the ele-
ments of a modern kiln: a fire box where fuel is burned and
heat generated,4 a chamber where the pottery is placed and
which retains heat, and a flue or exit from which the spent
gases escape. This arrangement creates a draft that pulls air
into the fire box, heats it, and moves the hot gases through the

unknown date are: Sellin 1904: fig. 54; Macalister 1912, 3: pis. 24:20; 48;
191:5,15.
1. Examples found in potters' workshops are: Guy 1938: pis. 135, objs.

101,104,107,609-11; 136:15,16; 154:10,14,15, objs. 6-8,47,48,601-603 (=
fig. 127, p. 104), 620,627,7103; 157:6, 7; 158:22, 23; Yadin et al. 1958: pis.
25:3; 87:23, 25; Yadin et al. 1960: pis. 127:16,19; Tufnell et al. 1958:91,
pi. 49:14.

2. Examples of funnels are: Guy 1938: pis. 37:13; 54:12; 60:3 (= pi.
156:17); 138:13; 156:18; and of'drill sockets': Guy 1938: pis. 85:15; 135:
obj. 612; 153:10.
3. On kilns in general, see H. Hodges 1964:35-39; Scott 1965:391-97;

Rhodes 1968:3-17; Holthoer 1977:34-37; Rye 1981:98-110.
4. Since wood is the best fuel for kilns (Rye 1981:104), the pottery

industry may have significantly contributed to the deforestation of
ancient Palestine.
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stacked vessels and out the exit flue. Heat is transferred
directly to the vessels by convection and indirectly by radiation
after the surfaces of the walls of the kiln become red hot
(Rhodes 1968:13,15).

The Vertical Kiln
The vertical kiln reached its definitive design form in the
Early Bronze Age and has remained more or less unchanged
to the present day. In this design, the vessels to be fired are
placed in a chamber above a fire box, the two being separated
by a partition floor supported by a central wall or pillar (fig. 6).
A fire is built in the entrance to the fire box. Hot gases then rise
through flue holes in the partition floor, pass through the stack
of vessels in the upper chamber and out the vent at the top.
Thus the designation 'up-draft' kiln. Another feature some-
times found in the vertical kiln is flues in the side walls of the
fire box to aid in the convection of heat to the pottery chamber.

Temperatures in the kiln are controlled by the intensity of
the fire and the amount of draft. The draft can be regulated by
adjusting the size of the air inlet opening, the size of the flue
holes in the partition floor (before firing) and the size of the exit
flue.

Archaeological Evidence.1 The best-preserved Syro-Pales-
tinian kiln so far published is Kiln G in Sounding X at Sarepta
(Ras al-Qantara, biblical Zarephath) dating to the LB II period
(fig. 7.2; Pritchard 1975:72-73; 1978:117-23).2 It is typical of
the vertical kilns used in Palestine and consisted of an almost
complete fire chamber, a partition floor with flues, and a door-
way leading to an adjoining stoking room. Nothing remained

1. Delcroix and Huot (1972) have collected examples of vertical kilns
from various regions of the Near East. The Egyptian evidence, not
included in the study of Delcroix and Huot, is surveyed by Holthoer
(1977:34-37). For the development of the vertical kiln in Iran, see
Alezadeh 1985. Delcroix and Huot divide the vertical kiln into a num-
ber of types (II-VI), depending on the exact placement of the various
elements, and distinguish it from the simple kiln (their Type I) in
which the vessels and fuel are placed together in the same chamber
(1972:95).
2. A complete kiln from the New Kingdom period was recently found

by Eliezer Oren in the north Sinai (Oren 1987: 99-103).
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of the upper chamber where the vessels were stacked for
firing. The circular fire chamber was subterranean, which
minimized heat losses and provided easy access to the upper
chamber from the working surface where the vessels were
fabricated. It was formed by lining a pit dug into the debris of
earlier occupation with field stones to form a U-shaped wall.
Another wall was constructed in the center of the resulting
chamber to provide support for the partition floor above. The
support wall was 60 cm wide and extended from the back of
the U-shaped wall to a point 84 cm from the doorway, allow-
ing for the passage of hot gases to the sides of the chamber.
Several layers of clay were applied to the surface of the curved
wall as well as to the support wall to form a coating 12—16 cm
thick. The fire chamber measured 2.40 m long and 1.85 m
wide. The measurement from the floor of the fire chamber to
the bottom of the partition floor above was 1.30-1.36 m.

The slightly arched partition floor was composed of several
layers of clay with a total thickness of 30-40 cm. Penetrating
the partition floor were flues or vents, 33 of which could be
identified, 18 being completely preserved (there were probably
additional flues in two segments of the floor which had col-
lapsed). Around the outer perimeter was a circle of large flues
c. 12 cm in diameter which extended obliquely outward from
the fire chamber below. The smaller flues in the central area
were vertical. Some of the flues were covered with well-fitting
stones, which provided a means of control over the amount of
heat passing into the upper pottery chamber. Since there was
no evidence of supporting members for the upper chamber of
kiln G, Pritchard conjectures that it may have been a tempor-
ary structure of clay built around the stacked pottery, with an
opening at the top to serve as a chimney and a means of access
for closing the large flues around the perimeter of the partition
floor (1978:120-21).

The entrance to the lower fire chamber consisted of a pas-
sageway c. 1 m long which connected the fire chamber with
an adjacent stoking room. Possibly this passageway was
roofed over, but no evidence remained. The doorway to the fire
chamber had, during the last firing, been almost completely
blocked with large stones. This provided a second means of
control. By adjusting the size of the doorway, the amount of
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oxygen passing into the fire chamber and thus the rate of
combustion and amount of draft could be controlled.

Another well-preserved vertical kiln was found in the 12th-
century Philistine level at Tel Jemmeh (van Beek 1977:172-
73; 1983:16; 1984:689-91; Rye 1981: fig. 1). It was egg-shaped
in plan, measuring 3.9 x 2.4 m. The wall of the fire chamber
was constructed of clay, with retaining walls on the outside. A
series of four mud-brick arches anchored in the retaining
walls supported the partition floor. The arches were con-
structed in Egyptian style, with the bricks laid on edge at right
angles to the line of the arch, with sherds inserted between the
bricks to form the curve of the arch. In the partition floor
above, between the arches, were two rows of holes for the pas-
sage of heat from the fire chamber to the pottery chamber. A
flue was built between each of the arches in the walls of the fire
chamber. The passage of each flue sloped upward and was
divided into two square-section flues (cf. Bliss 1894:45; Bade
1928:28, pi. XII). Such flues acted to distribute the heat more
evenly in the pottery chamber.1

1. Other examples of vertical kilns, in addition to those shown in fig.
7, are (a) Chalcolithic-EB I period—Lachish, a double kiln with com-
mon draft (Tufnell et al 1958:263). (b) MB I period— 'Afula, three kilns
(M. Dothan 1975:34); Har Yeruham, one kiln (Kochavi 1963, 1978;
Cohen 1974:133); Khalit el-Ful, a nearly perfectly preserved vertical (?)
kiln (Dever 1969:575-76). (c) MB II period—Jericho, one kiln (Kenyon
1981:364, pis. 193b, 334); Jerishe/Gerisa, one large kiln (Kaplan
1972:76-77; Geva 1982:10, figs. 3,9,10, pis. 11:1,2); Joppa, two kilns; Tel
Aviv, two kilns; Tell er-Ridan, one well-preserved kiln (Biran
1974:142); Tell el-Ajjul, two kilns (Petrie 1931:6, pis. 6:2, 3; 54:DF, DK).
(d) Middle Bronze or Late Bronze Age—Tell el-Hesi, one kiln with flues
in the side walls (Bliss 1894:46-48)* (e) Late Bronze Age—Acco, Area
A-B, one kiln (M. Dothan and Conrad 1979:227); Acco, Area K, several
kilns (M. Dothan and Conrad 1983:114); Deir el-Balah, three kilns (T.
Dothan 1981:129); Hazor, Area H, one kiln at the entrance to the
Orthostat Temple (Yadin 1972:82, fig. 19; Yadin et aL 1989: 230, pi. 38
locus 2160); Sarepta, Sounding X, 21 kilns (Pritchard 1975:71-84;
1978:111-26); Sarepta, Sounding Y, one kiln (Anderson 1975:45-47;
1979:83-85; Pritchard 1978:81). (f) Late Bronze and Iron Ages—
Megiddo, East Slope, 11 kilns (Guy 1938:23, 74-82, 102-103, 109, pi. 1:
Area R16; cf. Fisher 1929:49-50). (g) Iron I period—'Afula, one kiln (M.
Dothan 1975:35); Arad, three kilns (Aharoni 1968:389-91); Ashdod,
Area G, one kiln (M. Dothan 1979:129); Ashdod, Area M, four kilns (M.
Dothan and Porath 1982:7-8); Tel Miqne, several square kilns (T.
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Ethnographic Evidence. Kilns used by village potters in the
Middle East today are much like those used in the Bronze and
Iron Ages. In Kerami, Jordan, Franken observed a vertical
kiln in operation (1969:94-95). The kiln was constructed in a
pit, with the top rising only slightly above the surrounding
surface. In front of the kiln was a deep hole partially filled with
a variety of fuels. The pottery chamber was filled from above
by a boy who stood on the unfired pots. It was eventually closed
with broken pots and earth when the required temperatures
had been reached. Stoking was done by a specialist who con-
stantly watched the color of the fire in the fire chamber and
continually fed the fire with small quantities of fuel on which
he was sitting.

Matson gives a detailed description of a similar kiln in
Vounaria, Greece (1972:217-18). Constructed of sun-dried
clay bricks, it was cylindrical in shape with an inside diameter
of c. 3.5 m. The fire chamber, located below ground level, was c.
1.0 m high and had a central pillar to support the pottery
chamber above. The pottery chamber was c. 1.5 m high with a
loading door at the level of the floor and a vent at the top. If
kept in repair, the kilns of Vounaria remained in service for
two or three generations.

Xanthoudides explains how the itinerant potters of Crete
constructed their kilns (1927:126-27). The use of stone arches
by the Cretan potters to support the pottery chamber is much
like that used in the Philistine kiln at Tel Jemmeh described
above.1

The Horizontal Kiln
The horizontal kiln represents a more sophisticated design
than the simple up-draft kiln. Its design differs from the verti-

Dothan 1989:4-5). (h) Iron II period—Acco, Area A-B, one kiln (M.
Dothan and Conrad 1978:265); Acco, Area K, one kiln (M. Dothan and
Conrad 1984:190); 'Afula, one kiln (M. Dothan 1975:35); Arad, several
kilns near the entrance to the Str. VIII-VII temple (Aharoni 1967:271;
1968:21); Tell en-Nasbeh, one kiln (Bade 1928:28-29, pi. XII; McCown
1947:211,258, fig. 52B).
1. Additional descriptions of traditional kilns are those of Blackman

(1927:148) and Coulson and Wilkie (1986:69, fig. 14) for Egypt; Hampe
and Winter (1962: passim) for the Aegean; and Kb'pke (1985) for Spain.
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cal kiln in that the elements are arranged along a horizontal
rather than a vertical axis (fig. 9). A fire box is located at the
front and an exit flue at the back. In between, the vessels are
stacked in a chamber for firing. A baffle, or row of pots, is
placed at the back of the fire box so as to direct the hot gases to
the top of the pottery chamber. The gases are then drawn
down through the stack of pots and out the exit flue, leading to
the designation 'downdraft' kiln (Scott 1965:382, 393; Rye
1981:100).

A major shortcoming of the vertical kiln is that it is difficult
to maintain a constant temperature throughout the pottery
chamber. As a result, there is often uneven firing of the wares.
This difficulty is overcome in the horizontal kiln by a gradual
reduction in cross section in going from the front of the kiln to
the back. This is accomplished by making the height or width
of the pottery chamber, or both, increasingly smaller. Thus, as
the gases cool as heat is transferred to the vessels, the velocity
of the gases increases. This results in a more even amount of
heat being transferred to all vessels in the chamber, regardless
of location (Rhodes 1968:20). As with the vertical kiln, the
draft in the horizontal kiln can be controlled by adjusting the
sizes of the air inlet opening and the exit flue.

Archaeological Evidence. Horizontal kilns have been found at
Deir el-Balah, Tell Jemmeh, Beth Shemesh, and Ashdod. The
earliest of these was found in Str. 4 at Deir el-Balah dating to
the end of the Late Bronze Age (T. Dothan 1981:127, 129). It
was approximately 2.5 x 1.0 m and had a *bottle-like shape'
(1981:129). Details are not yet available on the Tell Jemmeh
kiln, mentioned only briefly by T. Dothan (ibid.). At Beth
Shemesh, one horizontal kiln comes from Str. IVb, dating to
the Iron IA period (Wood 1985:453), and another from Str. Ill,
which can be dated to the Iron IB period (Wood 1985:454).
Both kilns, identified as metal-working furnaces by the exca-
vator,1 were very much alike (figs. 10.2, 3). The Str. IVb kiln
was c. 4.4 x 0.9 m and was constructed of one course of stones
with a clay lining. Fired bricks found in the ruins may have

1. Muhly earlier pointed out that the Beth Shemesh 'furnaces' were
in fact pottery kilns (1982:53).
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come from the superstructure (Grant 1934:20, 42, pis. XII. 1,
XIII; Grant and Wright 1939:39, pi. VII.2). The Str. Ill kiln,
also constructed of field stones, was c. 2.9 x 0.8 m and slightly
wider in the front than in the back. So as to facilitate tempera-
ture equalization throughout the kiln, the floors of both kilns
were lower in the front than in the back (Grant 1934:52;
Grant and Wright 1939:56, pi. DC.3).

In Area D at Ashdod seven kilns, all of the horizontal type,
were found in Str. 3 (c. 8th century BCE). The mud brick walls
of the lower part of each kiln were built in a pit (fig. 10.1). A
shallow hole was dug in front of the mouth of the kiln to serve
as a stoking hole, and a brick arch formed the entrance to the
kiln. The fire was built in the front and the hot gases from the
fire were drawn through the kiln and out an exit flue at the
back. No evidence for an exit flue was noted by the excavator,
however (M. Dothan 1971:92). Published plans of three of
these kilns (1971: pi. 12) indicate that the floor sloped upwards
toward the rear, as is typical of horizontal kilns.

Ethnographic Evidence. The horizontal kiln is most common
in the East. Foster describes one in Bamunmara, Bengal
(1956:396-97). It was a permanent structure of mud brick,
triangular in cross section and measuring 3.1 m in length and
2.1 m in width at the base of the triangle. A pit at the apex, sep-
arated from the pottery chamber by a grate of pots, served as
the fire box. The floor of the pottery chamber inclined upward
away from the grate. Three half-pots at floor level in the far
wall of the chamber served as exit flues. To fire, the kiln was
loaded to a point well above the wall, covered with sherds, and
then sealed with a coating of straw and mud. Firing normally
began shortly after dusk and continued until about 4 a.m. The
intensity of the fire, moderate at first, was stepped up for the
final two hours. A small opening was then made in the mud
and sherd covering and a pot removed. The condition of the
pot told the potter whether the firing was completed or
whether more time was necessary. Estimates of the progress
of the firing were also made by looking through the exit flues
between stokings.
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Hankey describes a large horizontal kiln at Beit Shebab,
Lebanon (1968:30, 31), as does Rhodes for Ching-te-chen,
China (1968:20).

Matson has observed Middle Eastern potters using almost
every conceivable type of flammable material as fuel for their
kilns. He lists straw, dung cakes, grape vine cuttings, maize
stalks and other agricultural wastes, industrial wastes, saw-
dust, charcoal, oil, old tires, grasses and weeds, wood logs and
branches, desert brush, and dried cattails and similar reeds as
some of the more important fuels in use today (1966:152; cf.
Rice 1987:174-76).

Pottery Workshops

Ancient, as well as modern, ceramicists usually set up their
ateliers on the outskirts of town. There are several reasons for
this: to be closer to raw materials and fuel, to remove a poten-
tial fire hazard and to avoid antagonizing nearby residents
with smoke from the kilns (Mendelsohn 1940:17; de Vaux
1965:76; Johnston 1974a:104; Holthoer 1977:27; Rye 1981:9;
M. Dothan and Porath 1982:7; Peacock 1982:38; Wright
1985:312, 313). Exceptions to this seem to have been individual
shops associated with temples where votive vessels were pro-
duced for use by devotees of the cult.

Requirements for a pottery workshop are relatively simple:
storage space for raw materials, a basin or floor for preparing
the clay, a levigation tank if fine wares are being produced, a
potter's wheel, a drying area for newly formed pots and a kiln
(Peacock 1982:30; Wright 1985:314; Kramer 1985:80). Apart
from the technical requirements of the potter's wheel and the
kiln, the most crucial aspect of the workshop layout is the
drying facility. While a freshly turned pot is drying to a
leather-hard' condition, it must be free from strong drafts
and direct sunlight, so that all parts of the pot dry at the same
rate and thus avoid cracking. A drying shed or cave is there-
fore imperative much of the time, particularly during exces-
sively damp or hot seasons (Tufnell et al. 1958:91; Scott
1965:381; Franken 1969:93; Peacock 1982:39).

Ceramic industries have been studied in contemporary
cultures in various parts of the world.These data have been
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systematized so that we can speak of various pottery produc-
tion 'models' or 'modes'. Van der Leeuw has discerned six dif-
ferent models: household production, household industry,
individual industry, workshop industry, village industry, and
large-scale industry (1977; cf. Peacock 1981; 1982:8-50;
Arnold 1985:225-31; Rice 1987:176-91). The latter category, so
far as is known, does not occur until the Roman period and
therefore need not concern us here.

From the foregoing archaeological evidence it is clear that
pottery was being produced on a large commercial scale in the
Bronze and Iron Ages in Palestine. In order to achieve the
quantity and quality of production demanded by this industry,
the potter's wheel and permanent kiln were, as our data have
attested, necessary items of equipment (Peacock 1982:25).
These considerations (mass production, use of a potter's wheel
and use of a permanent kiln) point to one or both of two mod-
els: the workshop industry and/or the village industry, more
appropriately termed the urban industry model in Palestine.

Workshop Industry Production
The workshop industry mode of production is characterized
by an individual shop where potting provides the major
income for the operators. A master potter mass-produces his
wares on a wheel and fires them in a permanent kiln. Several
assistants, usually family members, are involved in the pro-
cess. The workshop industry presumably would have been the
predominant mode of production during times of a decentral-
ized economy in the Bronze and Iron Ages, for instance, dur-
ing the EB IV-MB I period. The individual workshop was also
the locus for specialized production, such as producing pottery
for a cultic installation.

Archaeological Evidence. A number of well-preserved indivi-
dual pottery workshops have been excavated in Palestine. The
two best-published examples are a LB IIA shop at Hazor and
an early Iron I shop at Lachish.1

1. Other individual workshops are: (a) MB I—Kh. el-Kerak, in the
southeast part of the site (Hestrin 1975:256); Har Yeruham, a shop and
nearby a kiln with a complete vessel inside and an abundance of pot-
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In the lower city of Hazor, in Area C just below the upper
city and just inside the southwest rampart, a cultic shrine and
associated buildings were found. Part of this complex was a
potters' workshop area (fig. 12). It appears to have been two
separate workshops once joined by a doorway which was later
blocked. The northernmost unit, Building 6225, was only par-
tially excavated. The most significant find here was a low
bench with a complete potter's wheel thrust bearing assembly
on top, apparently an installation for a potter's wheel (see p. 20
above). Next to the bearings was a pottery cult mask and close
by was a potter's forming tool (Yadin et al. 1960:101-103, pis.
33.2,182; 1972:35).

In Building 6063, to the south, two upper bearings were
found as well as a number of basalt bowls and pestles. One
room with a cobbled floor was likely a clay preparation area
while another small room with a drain may have been a
soaking or levigation tank. Other rooms in the complex were
undoubtedly drying rooms and storage facilities (Yadin et al.
1958:77, pis. 25.3; 87:23, 25; 1969:98-101, pis. 32, 33.1; Yadin
1972:32-34). Also of interest are three open-fronted booths just
east of the pottery workshops, which faced a roadway leading
to the Stelae Shrine (fig. 13). The center booth, the largest,
contained a large concentration of pottery vessels (bowls,
chalices, goblets, juglets and lamps) nested neatly together, the

tery beside it (Kochavi 1963, 1978; Cohen 1974:133). (b) MB IIB—'Afula,
a potter's refuse pit containing unfired Tell el-Yahudiyeh sherds (M.
Dothan 1975:35). (c) LB—Hazor, Area H, a workshop at the entrance to
the Str. 2 (LB IB) Orthostat Temple comprised of a vertical kiln and a
long room (Yadin 1972:82, fig. 19; Yadin et al. 1989:230, pi. 38); forming
tools were found at the entrance to the temple and in the long room
(Yadin et al. 1961: pi. 269.27, 28) and a potter's jar was found in the
kiln (shown here in fig. 5.1); Sarepta, Sounding Y, a fragmentary por-
tion of a potters' work area in Phases F and E (LB IIB); part of a kiln
was found as well as walls, a potter's forming tool and ash pits
(Anderson 1975:45-47; 1979:81-108; Pritchard 1978:79-82). (d) Iron I—
Arad, a workshop with three variously shaped ovens, charred beams
and various pottery vessels (Aharoni 1967:270); Lachish, Cave 6034
(Tufnell 1953:250-52) was used by potters as evidenced by potters' form-
ing tools (ibid., pis. 41.12, 58.2, 14) and potters' jars (shown here in
figs. 5.6, 7). From the Iron II period is a biblical reference to the 'house
of the potter'(6# hayyoser) in Jer. 18.2, indicating the workplace of an
individual potter.
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bottom of a cult stand and a bronze silver-plated standard
bearing a cultic relief. It has been speculated that these booths
were shops where cultic items were sold to devotees of the
shrine (Yadin et al. 1960:104-106, pi. 35; Yadin 1972:36-37).

Caves make excellent work areas for pottery production
since they not only afford comfortable working conditions for
the potter, but they also provide a good place to dry freshly-
made vessels. Such a cave-workshop was found at Lachish in
Cave 4034. It was located on the north slope of the tell, in the
4000 Cemetery area, not far from the main source of water.
From the pottery that was left behind, it appears that opera-
tions here ceased when Level VI was destroyed in the mid-
12th century BCE (Tufnell et al. 1958:293; Ussishkin
1983:170).

Inside the cave were three small pits and a subterranean
chamber with steps leading to the bottom (fig. 14). Heaps of
raw material, including prepared clay, crushed lime and
shells, charcoal, and lumps of red and yellow ochre, were
found on the floor, in Pit A and in the subterranean chamber
(Pit B) (Tufnell et al 1958:91, 292). Pit A, over 2 m deep, evid-
ently served as a dump for the artisans, as it was full of dis-
carded items from their trade. In it were quantities of unbaked
sherds, a fragment of a figurine mold, an incomplete figurine,
broken trial pieces and vessels, and various potters' tools.
Among the potters' tools were two upper thrust bearings (figs.
2.1, 2), forming tools (Tufnell et al. 1958: pi. 49.15), burnishing
tools (polished pebbles and shells), a bone point, a small lime-
stone mortar used for grinding red ochre (1958: pi. 49.14) and
four potters'jars (figs. 5.3-5) (1958:91, 196, 292). The sunken
chamber, Pit B, evidently served as a drying room and storage
area. At the bottom of the steps was a stone mortar c. 50 cm in
diameter and on the floor were finished bowls of various kinds
(1958:91, 292, 293). Pits C and D appear to be emplacements
for potters' wheels (see pp. 21-22 above).

Ethnographic Evidence. The organization and day-to-day
operation of workshops by families and small groups involved
in the commercial production of pottery in contemporary
peasant societies cannot have differed significantly from that
of ancient Palestine. In most peasant cultures, pottery making
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is an economic adaptation brought about by population pres-
sure (Arnold 1985:168-201). A region which has poor agricul-
tural land often will have the necessary raw materials for
ceramic production. In an area where weathering and erosion
have removed the nutrient-rich topsoil and destroyed land by
stream cutting, the same forces have frequently exposed ex-
cellent ceramic resources. In such an agriculturally marginal
area, the residents are forced to turn to additional means of
livelihood to supplement their meagre crops; since ceramic
raw materials are often readily available, pottery production
becomes one of these supplementary means of income (Arnold
1978:46, 51-52; Reina and Hill 1978:xx, 17; Nicklin 1979:453-
54; Kramer 1985:80). The availability of suitable raw materi-
als may, in turn, lead to specialized villages, which supply pot-
tery to those in other areas who do not need to, do not wish to,
or cannot make their own pottery (Foster 1965:45; Reina and
Hill 1978:xx, 17). In Palestine, however, raw materials are
readily available in nearly all parts of the country, conforming
well to the archaeological observation that ceramic production
was widely practiced in antiquity (see p. 49 below). In addition,
it is probable that in ancient Palestine, as elsewhere, those who
did not have access to land were forced into potting or similar
trades. Most contemporary village potters would rather be
full-time farmers but, for one reason or another, are not able
to do so (Arnold 1985:193).

A pottery workshop in modern-day Palestine has been
described by M. Dothan (1971:90-92). It consisted of a court-
yard containing two kilns and a basin for preparing the clay,
and a number of adjacent rooms for turning, drying, and
storing the vessels (1971:91). The shop was operated by two
male potters who produced six types of vessels, each type being
produced in two or three sizes (store jars, plates, drums, chil-
dren's saving boxes, jugs, and bowls).

Xanthoudides observed a group of potters from Thrapsanos,
Crete, who fabricated vessels very similar to those of antiquity
(1927:120). One group or workshop of Cretan potters con-
sisted of from seven to twelve men, each specializing in one or
more tasks. The master potter directed the operations of the
group and made pithoi on a hand-turned wheel; a second pot-
ter made all of the other vessels on a foot-operated double
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wheel. Other specialists included a boy apprentice, who turned
the wheel for the master potter, a kiln stoker, a man who dug
the clay, a man who cut wood for fuel, and a man who brought
the clay and wood to the work area. Although each man had a
particular speciality, some tasks were shared, such as the
kneading of the clay and transporting the finished wares to
the place where they were to be sold (1927:127-28; cf. Voyat-
zoglou 1974:18).1

After observing many contemporary village potters in the
Middle East, Matson has noted the seasonal nature of their
work. They concentrate their productive efforts in the spring
and summer months when the weather is suitable for drying
the wares and keeping the fuel and kilns dry. In many areas
the potters farm their own lands, thus requiring them to inte-
grate their potting with the agricultural cycles (1966:151). In
Beit Shebab, Lebanon, the potting season is from May to late
September (Hankey 1968:28).

Pottery making is a low-status position in most societies.
Potters have a low opinion of themselves and would rather be
doing something else for their livelihood. Most are forced to
continue in the trade, however, because of limited opportuni-
ties in other occupations. Pottery making is considered 'dirty
work' and potters are generally looked down upon by non-
potters (Foster 1965:46-47; Nicholson and Paterson 1985a:59;
1985b:236; Arnold 1985:196-98; Rice 1987:172).2

Urban Industry Production
By reason of the availability of raw materials, fuel, demand,
and market opportunities, a large number of potteries will
many times cluster in one locale, resulting in what van der

1. Two workshops in Egypt are described by Nicholson and Patterson
(1985a:55-57; 1985b:229-30) and Coulson and Wilkie (1986:68, fig. 13).
For additional ethnographic examples of individual ceramic work-
shops in Europe and the Mediterranean area, see Peacock 1982:31-48.
2. David and Hennig note that in B£ in North Cameroon, 'the hall-

mark of the successful potter is to have stopped potting' (1972:25). Pot-
tery making by women in the Rif mountains of Morocco is considered
'socially despicable' work (Vossen 1984:374). In the Sudan, potters and
blacksmiths are stigmatized statuses (Haaland 1978:57), as is the case
in Ethiopia (Matson 1965:212).
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Leeuw calls the 'village industry' mode of production. The
individual shop is basically the same as that in the workshop
industry mode, but now there are many shops exploiting the
same raw materials, fuel and markets. During periods of
intense urbanization, i.e. during the EB II-III, MB II, Late
Bronze and Iron Age periods, the village industry mode would
probably have been the dominant mode of production.1 In
Palestine, this mode of production is more appropriately
termed the 'urban industry' mode since it would appear that
the ceramic industry was concentrated in the urban centers.

The urban industry mode of production is characterized by
a high-volume output of a fairly standardized range of good-
quality products. It can be subdivided into two types: discrete
workshops and nucleated workshops. With discrete work-
shops, the potters maintain their workplaces within the con-
fines of their own homes, although there will be many potters
grouped together in one locale. In the nucleated mode, the
workshops are separate from the potters' homes and are
clustered together to form a tightly-knit industrial complex.

There are a number of benefits to be gained by establishing
many workshops in one area. One is the development of ancil-
lary services. These take the form of raw material supply, fuel
supply, transport, kiln building and the like. In contemporary
examples, cooperation between shops seems to be the rule
rather than the exception. Mutual aid, especially in times of

1. There are, of course, exceptions to this broad generalization. It is
possible for different modes of ceramic production to exist side-by-side
in a given society (Arnold 1985:237). In the EB III period, for example,
refiring experiments indicate that Khirbet Kerak ware was fired in
open bonfires (Chazan and McGovern 1984). This would suggest that
Khirbet Kerak ware was made according to van der Leeuw's
'household industry' mode of production. In the LB IIB and Iron I
periods, crude hand-made 'Negev' pottery appears alongside commer-
cially produced wares in the southern part of the country (Sheffer
1976). This was no doubt a product of the 'household production' mode.
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misfortune, is commonplace and capital expenditures are
many times shared through cooperative schemes (Peacock
1982:9,43).

Archaeological Evidence. Although we lack good examples of
urban industry production with discrete workshops,1 we have
three excellent examples of nucleated pottery production. The
earliest of these is at Sarepta on the Lebanese coast.

A 20 x 30 m area on the gentle western slope of Sarepta was
found to have been entirely devoted to the ceramic industry
(Pritchard 1975:71-84; 1978:111-26). Pottery making was
carried on here for about a millennium during the Late
Bronze Age and Iron Ages. In this 600 m2 area (Sounding X)
the remains of some 22 vertical kilns were found, with as
many as 12 in operation at one time (Pritchard 1978:113). The
quarter was separated into individual work areas by low
divider walls; one such work area was Room 74 from the LB
IIB period (Pritchard 1975: fig. 14 = 1978: fig. 113). It was c. 6.4
x 7.6 m and had a floor of yellow clay c. 3 cm thick. The divider
walls were coated with 6—8 em. of the same yellow clay. In the
center of the area was a circular depression, with a diameter
of c. 1.50 m and a depth of 15-18 cm. It sloped gently from the
general floor level toward a bottom of stones (Pritchard
1975:74; 1978:120). Scattered about the area were various
remains from the potters' work: piles of finely levigated yellow
clay, basins of various sizes and shapes, a forming tool
(Pritchard 1975: fig. 29.7) and, adjacent to the nearby kilns,
heaps of 'waster* sherds from vessels that had been ruined in
the firing process (Pritchard 1975:19; 1978:111, 113). No pot-
ter's wheel thrust bearings were found, but a cemented instal-
lation appears to have been the seat for a lower thrust bearing
(Pritchard 1975:72).

The most extensive pottery workshop area yet found in
Palestine is on the east slope of the Megiddo mound.2 As at

1. Two kilns in close proximity in the lower city of Tell el-Ajjul (MB
IIC period) appear to be associated with domestic units. The data,
however, are insufficient to allow a positive determination to be made
(Petrie 1931:6, pi. 54: DP, DK).
2. For a summary of the evidence, see Wood 1985: fig. 2.3 and table

2.1.
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Lachish, the Megiddo ceramicists set up their shops in the
various caves that dot the hillside. This was a cemetery area in
antiquity—a common place to find pottery workshops
(Matson 1974:346). At least 12 kilns were found (e.g. fig. 7.3),
as well as other evidence for the pottery industry such as pot-
ter's wheel thrust bearings (figs. 2.6, 8, 9) and forming tools
(Guy 1938: 23 n. 1). A number of the caves had subterranean
chambers, evidently used as drying rooms (Guy 1938: passim).
Although it is difficult to date the period of use of the various
potters' caves with certainty, the associated pottery indicates
that they were in use in the Late Bronze and Iron Ages.

In Area D at Ashdod, southwest of the main area of occupa-
tion, a number of connected workshops were found (M.
Dothan 1971:89-92). A total of seven horizontal kilns from
three different phases of the Iron II period were excavated, as
well as two vertical kilns from the Hellenistic period. The best
preserved of the Iron Age phases was Str. 3a from the latter
part of the 8th century BCE (M. Dothan and Porath 1982:57 n.
23). Three kilns, Nos. 1088 (fig. 10.1), 1164 and 1168, were
attributed to this phase. They were in a series of walled-in
areas of varying size arranged along a north-south axis (fig.
15). The walls and floors of the kilns were covered with layers
of ash and lumps of slag. Fragments of wasters were found
inside and outside the kilns. Some 35 m north of the kiln com-
plex two additional rooms were excavated (fig. 15.1179, 1180).
Although no kilns were found in these rooms, kiln debris and
quantities of slag indicate that the potters' quarter extended
this far. The unexcavated area between rooms 1174 and 1179
was littered with slag deposits as well.1

1. In Ashdod Area M, east of the acropolis, fragmentary remains of a
pottery manufacturing area dating to the Iron I period were found.
Portions of four kilns were excavated, as well as refuse pits filled with
ash and kiln rejects, and sections of pebble floors (M. Dothan and
Porath 1982:7-8). In Jer. 19.1 mention is made of the 'Gate of the Pot-
sherds' in Jerusalem which led to the Hinnom Valley on the west and
south sides of the city. Possibly the area outside the 'Gate of the Pot-
sherds' was given over to the production of pottery. In ancient Athens
the potters congregated in one district of the city called the Ceramicus
(H.A. Thompson 1984). A potters' quarter has been excavated at
Corinth (Stillwell 1948).
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Ethnographic Evidence. We have numerous examples of the
village industry mode of production in contemporary pottery-
producing societies. Both discrete and nucleated types have
been documented, with discrete being the most prevalent.

Along the west shore of the Messenian Gulf in Greece, there
are a number of pottery-producing villages. Raw materials
and fuel are abundant there, as well as ports from which to
distribute the finished products (Matson 1972:213). The pot-
tery shops in these villages are operated by families, with the
sons learning the craft from their fathers; some of them have
*been making pottery for as long as they have any record—a
long, long time' (1972:221).

In Bail£n, Spain, pottery making is the only industry in this
small town of c. 13,000 people (in 1973). The workshops are
family operated by the men of the family, with the business
being handed down from father to son, generation after gen-
eration. There are between 40 and 70 shops, all located in the
homes of their owners (Vossen 1984:346, 348). The smallest
shop, which produces a little under 100,000 vessels in a season,
has one kiln and two wheels and employs four men. The
largest shop, producing some 300,000 vessels per season, has
three kilns and 12 wheels and employs 20 men. Pottery mak-
ing is a full-time occupation for the potters of Bail^n. During
the rainy season (September-March) when little pottery is
made, preparations are made for the coming potting season:
supplies are purchased, kilns are repaired, clay storage pits
are cleaned and prepared, and contacts for future sales are
made (Curtis 1962:487-88).1

Foster has investigated the pottery industry of Tzin-
tzuntzan, Mexico, a town of 1200 people (in 1945) specializing
in the production of utilitarian ceramic wares. Sixty percent of
the people in Tzintzuntzan depend entirely, or in part, on
pottery making for their livelihood. The most common pro-
ductive unit is the nuclear family in which husband, wife and
children cooperate in the entire process. The men gather clays

1. There are also large village industries in Salvatierra de los Barros,
Spain (c. 50 shops in 1973), and Agost, Spain (c. 20 shops in 1973). See
Llorens Artigas and Corredor-Matheos 1974:95 and Vossen 1984:341-
46,352-59.
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and firewood, while women alone grind the glaze, since this is
metate work. Both sexes prepare paste, fabricate the pots
(using molds), decorate them, participate in firing in a perma-
nent vertical kiln1 and help with selling. The potters usually
specialize in making a particular object, but are familiar with
the basic techniques for fabricating any of the products turned
out by the unit. They are artisans who turn out work meeting
a basic standard and do not make an effort to surpass that
standard. No individual marks of manufacture are used. The
potters consider their work as simply an occupation to earn a
living and few find it interesting. Pottery making in
Tzintzuntzan is a hereditary craft, passed down in family lines
through either the father's or the mother's side, or both. But
since there are no secrets in making the traditional wares,
anyone can learn to be a potter (Foster 1965:44-46, 52).

The potters of Tzintzuntzan have a low opinion of them-
selves and would rather be farmers or storekeepers. Although
they participate fully in civic and religious activities, they are
looked down upon by non-potters. Pottery making in
Tzintzuntzan is considered 'dirty work', but the chances of
giving up the trade are slim because of limited agricultural
land and the lack of other types of occupations (1965:46-47).2

Nucleated ceramic industries such as were operating in the
Bronze and Iron Ages in Palestine are still functioning in parts
of the Middle East. One is known at Deir el-Gharbi, Egypt, and
another at Djerba, Tunisia.

At Deir el-Gharbi, 40 km north of Luxor, an amphora-like
jar is produced, called a Ballas, named after a nearby village.
The dying industry has recently been studied by Nicholson
and Patterson (1985a, 1985b). Their findings may be summa-
rized as follows. There are some 15 shops in the village, all
located at the edge of the settlement bordering the desert. As
little as ten years prior to the study (done in 1984), there were
scores of pottery workshops in the area. Each shop is indepen-
dently owned and is staffed by a potter and three assistants, all

1. Vertical kilns used throughout Mexico and South America are
identical in design to those used in ancient Palestine and the Middle
East today. See, e.g., Litto 1976:38.
2. Other villages in Peru, Chile, Columbia, and Venezuela which

produce traditional pottery are reported by Litto (1976: passim).
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male. The shops are clustered in groups of three to five around
their respective clay puddling pits and wells, with the kilns
lying off to one side. Two shops often share a common wall,
with a window linking the two units.

Clay is mined in the nearby hills of the western desert. The
miners are a separate profession from that of the potters. Each
group of miners supplies specific potters, but does not belong to
any particular workshop, nor to the same family as the pot-
ters. The miners are considered to be of a lower status than the
potters. Blocks of clay are loaded on donkeys or camels for the
short 45 minute walk to the workshop area.

Once at the workshop, the blocks of clay are broken into
smaller lumps and placed in stone-lined soaking pits for soft-
ening. The pits are c. 50 cm deep and 2.5-3.0 m in diameter
and are connected by channels to a well. It is not unusual for
one well to be shared by two workshops. A spirit of cooperation
exists between shops and there is considerable sharing of
facilities. After soaking overnight, the clay is first trampled by
two water buffalo hired from nearby agriculturalists. It is then
taken inside the shop where it is further trampled on a cobbled
floor by two of the potter's assistants.

Work in the Deir el-Gharbi potters' quarter begins at 5 a.m.
and continues to 5 p.m. While his assistants perform a variety
of supporting tasks, the potter spends the entire day at his
wheel. The double wheel is located on one side of a room, c. 5 x
6 m, with a cobbled floor (the same room where the clay is
trampled). As was the case in the potters' caves at Lachish and
Megiddo, the flywheel is located in a. shallow pit in the floor.
Adjacent to the work room is a long narrow drying room, c. 4 x
12m.

The jars are fired in large vertical kilns c. 5 m in diameter
which hold 500-700 vessels. Each vessel is stacked inverted,
separated from the one below by a sherd. The kiln is densely
packed to the top of the wall. A covering of sherds is then
placed over the vessels. Sorghum stems purchased from the
agriculturalists are used for fuel. Firing begins at 5 a.m. and
continues for three and a half to four hours, after which the
kiln is allowed to cool for two days. Between five and ten per-
cent of the vessels in each firing are wasters.
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On the island of Djerba, off the coast of southern Tunisia, a
major pottery center is in operation at Guellala on the south
side of the island (Combes and Louis 1967; Peacock 1982:41-
42; Johnston 1984). In 1967 there were 157 workshops spread
over an area of c. 31 km.2 Although a range of forms is pro-
duced, the main stock-in-trade is a large amphora-like jar. In
order to protect themselves and their products from the heat,
the potters have constructed underground workshops. Clay is
softened in small tanks 2-4 m long and 1-1.5 m wide. Double
wheels are used which employ a wooden shaft turning in a
stone socket embedded in the workshop floor. Firing, which
takes about three days, is done in both large and small vertical
kilns using wood and palm fronds as fuel. About 160 large oil
jars can be fired in one kiln load.

Potters' Marks

The enigmatic marks found on ancient sherds and pots in
Palestine have long been associated with a professional pottery
industry.1 There is lack of agreement, however, as to their
precise function. In 1940 Mendelsohn suggested that the
marks are trade marks, each design belonging to a particular
guild of potters (21; cf. Sailer 1964:72; de Vaux 1965:77). For-
shey has recently examined the Halif materials and con-
cludes, 'it seems unlikely that a single function can be found to
explain all of the potter's (sic) marks which are known'
(1983:2). He went on to suggest tentatively that marks on Late
Bronze Age store jar handles at Halif may be an indication of
the contents of the vessels (ibid.). The excavators of Ashdod
believe that an eighth-century incised inscription ([ ] phr) may
be part of a potter's name written in Aramaic, i.e. '[N the] pot-
ter' (M. Do than and Freedman 1967:84-85). A provenience
study of marked Iron Age cooking pots from Yokne'am and
Qiri suggests that they were all made from the same clay
source and thus possibly from the same workshop (Sharon,
Yellin, and Perlman 1987).

1. We are considering here incised marks and not stamps, which
represent a separate category. On potters' marks in the Aegean, see
Frankel 1975 and Bikaki 1984.
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Archaeological Evidence
Although these marks have yet to be systematically studied, a
few preliminary observations can be made:

1. The marks are placed on the vessels during the fabrica-
tion process, i.e. before firing.1

2. Only a small percentage of vessels have the marks
(Forshey 1984).

3. Similar marks are found at numerous sites from EB I
through Iron II (Forshey 1983:1; for an example see
Yadin 1974:34 and 1976:6).

4. The marks are found on all types of vessels (Forshey
1984).

5. The same mark is found on contemporary jars of signific-
antly different size. This would tend to rule out the possi-
bility that the marks indicate vessel capacity (Forshey
1983:2).

6. Some of the marks seem to be alphabetic signs (Cross
1954:24; Sailer 1964:72-73; Seger 1983).

Ethnographic Evidence
While conducting a surface survey on the north coast of Peru,
Donnan noted that about ten percent of plain-ware vessels of
the Moche style, a type of pottery which flourished from c. 100
BCE to 800 CE, had marks which were incised prior to firing
(1971:461). He also noted that contemporary vessels in central
Peru have similar markings. Upon investigating the contem-
porary marks, Donnan learned that they were applied in
order to differentiate the vessels of one potter from those of
another during the manufacturing process. The potters utilize
these marks when working in their home workshops and also
when doing itinerant potting.

One of the most important pottery-making communities in
central Peru is Tarica. Here, all aspects of ceramic production,
from quarrying the clay to marketing the finished product,
are generally carried out by the members of a single family, all
of whom comprise a single economic unit. In some cases, how-

1. Markings are incised on vessels after firing as well, but here we
are considering only those placed on vessels before firing.
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ever, not all of the people involved in producing a given lot of
pots are part of a single economic unit. This can arise from a
number of circumstances: a potter from outside the family
working on a per unit basis, two or more families sharing the
same working area or drying facility, or two different families
firing their pots together to conserve fuel. In these instances,
one or more of the parties involved will incise a distinctive
mark on his pots. This serves to distinguish the pots produced
by each of the various parties until the pots are marketed
(1971: 465).

The second instance in which the marks are used is in itin-
erant potting. In central Peru, itinerant potters carry clay to
distant isolated communities where there is no local source of
good clay. Once they reach a community, they go from house
to house taking orders. The requested pots are then made on
the spot. Usually, all the potters belong to a single family or
economic unit, in which case none of the pots are incised. At
times, however, several independent potters representing dis-
tinct economic units will travel together. In this case, although
each potter makes his pots separately, the pots of two or more
potters are usually fired together in order to save fuel. When
the pots are fired communally, each potter puts his own dis-
tinctive mark on his pots so that they can be easily identified
when they are retrieved from the ashes after firing (1971; cf.
Donnan 1973:94-95).

The potters of Taricd refer to the incised mark as a signal.
This word is not found in the Spanish dictionary, but Donnan
believes that it may be derived from the word signar, a transi-
tive verb meaning to sign or mark with a seal (1971:465). The
marks have no particular significance to the potters. Donnan
notes that the potters often change their signal so that the
marks cannot be used to identify the work of a given potter.
The function of the incised marks seems to be simply to pre-
vent confusing the pots of one potter with those of another
during manufacturing, and prior to marketing* (ibid.).1

In future work on potters' marks, I suggest that the above
explanation be adopted as a working hypothesis to explain the

1. Potts reached a similar conclusion concerning the potters' marks
from Tepe Yahya, Iran (1981:108 n. 3; cf. Rice 1987:183).
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function of potters' marks in ancient Palestine, to be tested by
further research and analysis.

Potters' Guilds

Literary Evidence
From the archaeological evidence at hand, it appears that
Bronze and Iron Age potters worked in small shops and that
these shops were clustered together in the various urban cen-
ters of the region. This accords well with the view of Mendel-
sohn (1940) that the potters of ancient Palestine were orga-
nized into guilds. The individual shops were no doubt run by
families who continued the tradition from generation to gen-
eration (de Vaux 1965:77; Heltzer 1982:100).

The literary evidence from Ugarit suggests that some of
these guilds were under the control of the centralized bureau-
cracy (Rainey 1962:28; Heltzer 1969:38-39). In the 13th cen-
tury BCE, the city-states of Palestine were declining in power
and probably by the end of the century all of the guilds were
independent (Zaccagnini 1983:258). Some of the potters were
in the employ of, or worked in close coordination with, reli-
gious institutions as well. This is evidenced by workshops at or
near cultic centers, as at the Hazor Stelae Shrine (fig. 13), the
Hazor Orthostat Temple (p. 35 n. 1), and at Arad (p. 29 n. 1).

The economic and administrative texts from Ugarit provide
a wealth of information on the status of artisans attached to a
city-state bureaucracy in the 14th-13th centuries BCE.
Heltzer has assembled the pertinent data (1965). The texts
reveal that artisans who were in royal service were provided
the raw materials necessary for their craft. They were paid
wages in silver and in kind from the royal stores and they also
received land in service tenureship. Each craft was organized
with its own 'elders'. The administration often dealt with the
group as a whole, requiring military and other services not
directly related to the profession of its members. The artisans
were royal dependants, but not slaves, and enjoyed the same
social, economic and juridical status as other groups in royal
service such as administrators, military professionals and
priests (Heltzer 1965:59-60; cf. 1982:80-102). Some of the
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king's potters were assigned to work at royal estates located in
rural areas (Heltzer 1982:74).1

Ethnographic Evidence
Potters in peasant societies who are part-time or full-time
specialists producing for a commercial market usually form
recognized groups such as craft villages, classes or castes (as in
India) (Foster 1965:55; Casson 1938:467). The potters of
Royerbazar, Bengal, for example, are members of a highly
organized trade guild (Foster 1956:404). In north and west
Africa, potters' guilds are common (Balfet 1965:163; Nicklin
1971:13) and in west Tibet the itinerant potters are organized
into a guild (Asboe 1946:10).

Summary and Conclusions

Nature of the Ceramic Industry
From the archaeological and ethnographic evidence, several
conclusions can be drawn concerning pottery production in
Bronze and Iron Age Palestine. These conclusions, it must be
pointed out, apply to urban centers, since that is largely where
excavations have been undertaken and where evidence for
pottery production has been found. It is apparent that in the
urban centers pottery was mass-produced on a commercial
basis. This production was carried out by men in small family
workshops that may have been organized into guilds. The
technological level was high, with both single and double
wheels being used to form the vessels and permanent vertical
or horizontal kilns being used to fire them. During non-urban-
ized periods, production was along the lines of van der Leeuw's
'workshop industry' model. In the urbanized periods, produc-
tion reached the highest level of industrial production known
in the pre-Roman era, the Village industry* mode of produc-
tion.

1. According to 1 Chron. 4.23, the potters who lived at Nataim and
Gederah were in royal service. Demsky has argued that Achzib was a
royal pottery production center in the Iron II period (1966:215).
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Distribution of the Ceramic Industry
From the location of the potters' workshops, kilns, potter's
wheel thrust bearings, and other potters' tools (fig. 16), we can
conclude that the ceramic industry was widespread in ancient
Palestine. There is no shortage of good clay in Palestine
(Johnston 1974a:88; Bender 1974:168), so that pottery could be
produced in nearly any location where there was a sufficient
market to make it profitable.



PART II

THE DIFFUSION OF CERAMIC STYLE

Ethnoarchaeological research in pottery-making societies has
produced a number of cautionary tales. In clarifying many
aspects of the productive process, as well as a range of circum-
stances in which vessels are acquired, used and abused, and
discarded, it has also quashed some simplifying notions, illu-
minated a range of behavioral diversity, and begun to outline
model patterns of considerable potential value to archaeologists
(Kramer 1985:97).

The use of pottery for studies in chronology, cultural affinities
and trade contacts is basic to Palestinian archaeology. Flinders
Petrie was the first to recognize the value of pottery for
chronological purposes in his historic work at Tell el-Hesi in
1890. He observed that pottery styles1 gradually change
through time, so that once the dates of the various styles are
established, the pottery itself can be used as a reliable chrono-
logical indicator (1891:1).2 His method of separating the pot-
tery according to the stratigraphic levels of the tell has been
fundamental to Palestinian archaeology ever since.

1. Style can refer to both the morphological characteristics of a vessel
and its decoration. In this study we are mainly concerned with mor-
phological features.

2. Petrie and his colleague J. Garrow Duncan compiled a corpus of
Palestinian pottery in 1930 (Duncan). Additional material from Tell el-
Far'ah (S) was later incorporated (Starkey and Harding 1932: pis. 84-
88). It was not until Albright published the results of his excavation at
Tell Beit Mirsim conducted in the 1920s, however, that Palestinian
ceramic chronology was put on a firm scientific basis (Albright 1932,
1933, 1938, 1943). The basic ceramic catalogue used by Palestinian
archaeologists today, although badly in need of updating, is Amiran's
Ancient Pottery of the Holy Land (1969). For further discussion, see
Borowski 1988.
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Coupled with this gradual change in pottery style at a given
site is the fact that, at least from the EB I period onward, pot-
tery with similar morphological attributes is found in widely
separated areas (Balfet 1965:175-76; Esse 1982:327; Gersten-
blith 1983:84). Thus, if a vessel with chronologically diagnostic
features can be dated at one site, parallel vessels are similarly
dated at other sites. This method of comparative analysis has
been the cornerstone of Palestinian archaeology from its earli-
est beginnings. Kathleen Kenyon succinctly stated this princi-
ple as follows:

Moreover, conservation and imitativeness as human character-
istics have resulted in the widespread use of similar forms of
vessels among allied peoples, and of the almost contemporary
spread of newly introduced types. We can therefore say that
groups of people in, say Early Bronze Age Palestine, using the
same type of pottery, are approximately contemporary (1979:15;
cf. Franken 1971:228, 253).

But are we justified in making such an assumption? What
does Kenyon mean by 'approximately contemporary'—within
one year, one decade, one generation? What was the mechan-
ism for the diffusion of pottery style? Until we understand this
mechanism, it is not possible adequately to define 'approxi-
mately contemporary'.

Franken questions this basic premise and believes that 'the
development of a small village like Deir 'Alia may have been
well behind that of a settlement found on the Mediterranean
coast' (Franken 1969:176; cf. 246 and 1971:253-54). Most
researchers either ignore, or are skeptical about (e.g. Lapp
1970:254), the question Franken raises as to the possibility of
time lag in the diffusion of ceramic style.

Deetz and Dethlefsen contend that a ceramic type originates
at a single locus and spreads outward from that point
(1965:196). Such a diffusion through space, of course, will take
a finite amount of time. In order to check the theoretical model
which predicts the effects of such diffusion, Deetz and Dethlef-
sen used data from their study of the spread of colonial grave-
stone designs in New England. These data tend to support the
model (1965:205) and suggest that the time lag involved in the
diffusion of a particular style from one location to another
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may be as much as 1 mile per year (Deetz and Dethlefsen
1967:32-33; cf. Dethlefsen and Deetz 1966).

Does the diffusion of 18th and 19th century CE gravestone
styles in America have any bearing on pottery styles in ancient
Palestine? If the spread of ceramic style in ancient Palestine is
anywhere near the 1 mile per year of colonial gravestone
styles, then Kenyon's premise 'of the almost contemporary
spread of newly introduced types' is seriously called into ques-
tion and the very foundation of Palestine ceramic chronology
and comparative ceramic analysis will have to be reevaluated
(McClellan 1975:330-31). In order to answer this challenge, it
is first necessary to determine the mode of diffusion of ceramic
style in ancient Palestine. This can only be done through an
understanding of the total social and economic context in
which pottery was manufactured and marketed.

A related problem is that of temporal style variability. If
pottery workshops across the land were turning out vessels of
similar style, what were the circumstances that caused
ceramic style to change through time in a similar fashion at
all of these workshops?

A second area of chronometric importance is the matter of
vessel lifespan. Even if it can be determined that two similar
vessels were manufactured at the same time, if the lifespan of
that particular type of vessel is significant, then the two
examples may not be contemporary as far as the date of their
final use is concerned.

These questions concerning ceramic diffusion and lifespan
are of the utmost importance to the archaeologist. They affect
the accuracy of ceramic chronology and the validity of com-
paring the ceramic repertoire of one site to that of another. In
this part of the study we shall examine the archaeological, lit-
erary and ethnographic evidence in order to formulate an
objective judgment concerning these questions rather than
depending on subjective opinion, as has been the case in the
past. Our discussion will center around three major problems:
the spatial diffusion of ceramic style, the temporal variability
of ceramic style, and vessel lifespan.
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Spatial Diffusion of Ceramic Style

We shall first consider the question of the homogeneity of
Palestinian pottery, i.e. why it is that we find the same style of
pottery in widely separated parts of the country.1 In Part I of
this study we determined that ceramic wares were produced
in urban centers throughout the region. What were the influ-
ences at work at these various centers which caused the pot-
ters to produce the same vessel types with nearly identical
morphological attributes?

Ceramic similarity over great distances is commonly
observed by archaeologists and, in fact, is relied upon by them
for chronological links between sites. This same phenomenon
has been noted by ethnographers as well. In the Sudan, Haa-
land notes that sedentary people in the north use the same
type of pottery as pastoralists 250 km to the south (1978:60). In
North Africa, all of the handmade pottery of the Maghreb
region belongs to the same stylistic and technical family
(Balfet 1965:168). Because of the mobility of the Fulani potters
of North Cameroon, potters become familiar with the ware of
several towns and villages. This has resulted in a similarity of
form and decoration in all of the Fulani pottery in North
Cameroon (David and Hennig 1972:5).

The underlying cause for ceramic similarity in widespread
areas has been given little attention (Davis 1983:54) and the
mechanism for the spread of similar ceramic styles is little
understood.2 Hodder calls attention to the fact that there is a

1. The term 'homogeneity* is used here in a general sense. We are
not implying that contemporary ceramic assemblages are exactly the
same everywhere. What is meant is that vessels with nearly identical
morphological characteristics can be observed in different areas. Cer-
tainly there are regional distinctions (see below).
2. Logic dictates that the spread of style will he related to the amount

of interaction between communities. This interaction, however, is a
complex matter and difficult to predict, as illustrated by the example of
Be" cited below. Attempts have been made to express interaction math-
ematically in the so-called 'Gravity Model': the amount of interaction
between two communities is directly proportional to their population
and inversely proportional to the distance between them (Plog 1976:256;
cf. 1980). Similarly, Rands postulates that 'the archaeologist should
find a sharply reduced amount of the pottery in question as he passed
(sic) to sites beyond the border of the sustaining area* (1967:148). Quan-
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lack of ethnographic data on the relationship between social
structure and cultural diffusion (1978:246).

The problem of the diffusion of ceramic style is an involved
one because of the multitude of contributing factors. An illus-
tration of the complexity of the ceramic demography of a
peasant community is given by David and Hennig in their
study of the pottery of the Fulani village of Be" in North
Cameroon.

The Example of Be
The Fulani seized their present territory in North Cameroon
by military conquest in the early part of the 19th century CE.
They were mainly pastoralists, although a number of them
were involved in the slave trade. As a result of cattle epidemics
at the end of the 19th and early in the 20th century and the
repression of slave trading, most of the Fulani were forced into
subsistence farming. They are organized into chiefdoms; 80
percent of the total population of 300,000 live in small villages
and make their living by farming. Some six percent of the
Fulani are herders who leave their villages in the dry season
to pasture their (and others') cattle in favored areas (David
and Hennig 1972:2).

The village of Be was captured by the Fulani in 1839. Many
of its inhabitants were enslaved, while survivors of the siege
escaped to the south. Be" in many respects, particularly social
organization, resembles a small city-state of Bronze Age
Palestine. The village is the capital of a small chiefdom com-
prising some 6000 people. Six hamlets lie nearby, linked to the
village by ties of kinship and by the weekly market and the
Friday mosque. The village has 305 residents and a number of
laborers which fluctuates seasonally between 10 and 50. The
families, nuclear or polygynous, live in fenced compounds of
daub huts with conical thatched roofs. There are 243 Fulani
and assimilates; the remainder are recent immigrants. All but
eight of these immigrants are Gisiga from a region 110 km to
the north (1972:3).

titative evaluations, however, regardless of their merits or shortcom-
ings, do not explain the mechanisms involved. For a general discus-
sion of style change, see Hill 1985.
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In Fulani society, women own the vast majority of the pots
and are responsible for purchasing the pottery for the house-
hold. Of a total of 113 adult women in Be, David and Hennig
conducted a census of the pottery in 15 Fulani and 6 Gisiga
womens' quarters (a total of 370 pots). They found that 25 per-
cent of the pots were made in the village of Be" itself,1 45 per-
cent came from hamlets within a radius of 3 km and 25 per-
cent were purchased at three larger markets within a radius
of 22 km, although the pottery may have travelled a similar
distance between its place of manufacture and the market.
Five percent of the pots in the sample came from distances
greater than 22 km. Each Gisiga family, when moving to Be",
brought along one or two pots. There were a number of casual
imports brought by women on the occasion of their marriage
or by visitors as gifts (1972:4,14,16,17, 22).

The pottery made in the village of Be" is an interesting study
in itself. Although David and Hennig did not trace the history
of each individual pot to determine who the potter was, they
did gather some interesting data on the potters of Be. At the
time of their study in 1969—1970, there were ten potters in the
village, all of whom were women who made their pots by
molding and coiling and firing them in an open fire. Pottery
making is a part-time activity carried out unwillingly by the
relatively poor in order to earn enough to buy a few minor
luxuries. Of the ten potters, seven were Fulani, two were
Gisiga from 110 km away, and one was a Lame who immi-
grated from a chiefdom c. 100 km from Be". Between the three

1. Several factors may contribute to the low percentage of Be"-pro-
duced ware in the sample. Because of the mobility of the potters, the
number of potters in any one village is liable to vary irregularly. Vil-
lages will at some times be net exporters of ceramics and at other
times they will be net importers. At the time of the survey, David and
Hennig noted that B6 was 'almost self-sufficient' in pottery production,
'after a generation as a net importer' (1972:21, 22). Another considera-
tion is the low quality of B£-produced ware. Fulani women do not pro-
duce pottery until middle age when they are 'driven to the trade'; they
work only occasionally, and they are 'satisfied by a narrow range of
technically inferior and carelessly decorated wares'. Better-quality pot-
tery is made by the Fall tribe and is available at a market only 22 km
away (1972: 25-26).
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groups of potters (Fulani, Gisiga and Lame), there is a consid-
erable difference in technique and decorative motifs.

On one occasion during the study, the daughter of a Fulani
villager made pottery while visiting her father (1972:4, 6).
David and Hennig learned that no less than one-third of the
pots made at Be over the last 20 years were made by visitors to
the village. In the dry season there are few essential tasks to be
done so this is the ideal time for visits to relatives. It is also the
best time for making pottery, so some of the visitors turn their
leisure time to advantage and earn enough to buy presents for
their hosts and families (1972:22).

Of the seven Fulani potters, two were trained at Be, left, and
subsequently returned, two were trained at a village 10 km
away, one came from a village 30 km away, and two moved to
Be from 40 km distant. Of the ten potters active at Be in 1969-
1970, only three were resident there in 1966, and three had
already left by November 1971 (1972:5, 21). Presumably, a
similar pattern obtained in other pottery-producing villages in
the region.1

I are not suggesting that the potters of ancient Palestine
were as mobile as those of Be, but the Be example illustrates
the diverse cultural and regional influences that can be pre-
sent in the ceramic population of a small peasant village (cf.
Kramer 1985:83) and also how these influences will tend to
amalgamate and form a homogeneous style over a large re-
gion. One can also see the futility of any attempt to treat math-
ematically the diffusion of ceramic styles in North Cameroon
on the basis of the archaeological record alone (p. 54 n. 2
above).

1. A contributing factor to the continual movement of the potters is
the instability of the Fulani household. Fulani women go to live with
their husbands in the same or in another, perhaps distant, village. A
woman may migrate with her husband from place to place and may
divorce and remarry several times. Twenty percent of Fulani women
are divorced and remarried within two years of their first marriage
and the average Fulani housewife is living with her third husband
(1972:5,23,24).



58 The Sociology of Pottery

Trends toward Standardization
The shape of a pottery vessel is related to its function, as
opposed to decoration which is related to the aesthetic sensi-
bilities of the culture (Rice 1987:207-42). As a result, vessel
shapes are limited to those that meet a particular functional
need (Kelso and Thorley 1943:98; Reina and Hill 1978:24-25;
M. Smith 1985). Functional requirements therefore, plus
cultural conformity (see below), tend to standardize ceramic
shapes.

In addition, mass-production tends to promote standardiza-
tion, as pointed out by Rathje (1975:430; cf. Kelso and Thorly
1943:98, 120; van der Leeuw 1981:375; Rice 1984:47-48; Lon-
gacre, Knamme and Kobayashi 1988). The fact that there
were many production centers located close together in
ancient Palestine tended to make this standardization uni-
form across the country (van der Leeuw 1981:375). Similarly,
Ehrich observes that the use of the potter's wheel leads to a
uniformity of style (1965:9). This standardization results in
the formation of a 'mental template', i.e. a single dominant
conception upon which all of the vessels within a class are
patterned (Deetz 1967:45-49 et passim).

Potters learn pottery styles by observing other potters at
work and also by observing the finished products of other pot-
ters. Stanislawski and Stanislawski observed how Hopi Indian
potters learned ceramic style. They discovered that learning
was a matter of imitation rather than the result of direct
teaching. There were no 'trade secrets' and anyone was free to
learn the craft (1978:75). Bunzel also studied the Hopi potters
and found that if a new style became a commercial success, it
was quickly adopted by other potters (1929:83).

The standardization and uniformity of ceramic style
throughout Palestine obviously resulted from an intense
interaction between potters, pottery and the buying commun-
ity in a particular geo-political/ethnic region. Such interaction
is the consequence of diffusion, which is of two types: expan-
sion diffusion and relocation diffusion. In expansion diffusion,
information or culture traits spread through a region while
still remaining in their area of origin, while relocation diffu-
sion is the spread of information or culture traits by carriers
who move through new areas (Clarke 1978:426). We now
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turn to the question of the relative roles of each of these two
types of diffusion as they affect the pottery repertoire of
ancient Palestine.

Expansion Diffusion of Ceramic Style
Pottery brought into an area by merchants or by relocating
consumers exposes the potter to the work of potters from
areas far removed from his own. This tends to bring styles of
different areas into conformity (Hodder 1978:260). Reina and
Hill noted that, in Guatemala, potters are interested in the
work of other potters, even their ancient counterparts
(1978:21).

As a result of his work on Iroquois ceramic assemblages,
Engelbrecht concludes that trade contacts and ceramic uni-
formity go hand-in-hand (1974:61). Rands notes that in the
case of Palenque, stylistic patterns spread even beyond the
area of trade contact (1967:150).

Thus, as ceramic vessels are diffused from the various
places of manufacture, styles tend to harmonize. That ceram-
ic vessels were widely dispersed in ancient Palestine is graphi-
cally illustrated by imported ware. Studies of the distribution of
Mycenaean and Cypriote pottery in Palestine in the Late
Bronze Age (Stubbings 1951; Hankey 1967; Leonard 1976;
1987; Gittlen 1975, 1977, 1981) demonstrate that a mechan-
ism existed for distributing ceramic wares throughout the
country.1 These wares, or their contents (Gittlen 1981:55;
Leonard 1981), were highly prized, as is indicated by their fre-
quent occurrence in cultic and funerary contexts (Gittlen
1981:52; Hankey 1981). Emerging archaeological data indi-
cate that locally-produced wares, even though they lacked a
corresponding intrinsic value, were likewise dispersed widely
throughout the country.

Ethnographic studies of preindustrial pottery-using cul-
tures are unanimous in demonstrating that the primary
means by which ordinary household pottery is diffused is by
direct commercial sale by itinerant merchants. A secondary
means is by relocating consumers. Additional modes of diffu-

1. This mechanism and how it functioned, however, has not been
studied (Gittlen 1981:56; Nicolaou 1982:122).
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sion for vessels containing goods, at least in antiquity (docu-
mented ethnographic examples are lacking), were by com-
mercial trading and state provisioning.

Commercial Sale of Ceramic Wares. Investigators have given
little consideration to the fact that common pottery is trans-
ported over considerable distances in peasant societies through
trade (Nicklin 1971:14, 47). A visible example of such trade in
ancient Palestine is that of Philistine ware in the Iron I period
(12th-llth centuries BCE). Early in the 12th century BCE a
foreign group known as the Philistines settled on the south-
west coastal region of Palestine. The settlers soon began fabri-
cating a distinctive painted pottery which has affinities mainly
with Mycenaean ware, but also with Cypriote and Egyptian
ware (T. Dothan 1982:94-218). This pottery has been found at
numerous sites in Palestine, many of which are far removed
from Philistine territory (see fig. 17).

Petrographic analysis of Philistine pottery from Tell 'Aitun
and Beth-Shemesh shows that it was fabricated in the coastal
region (Edelstein and Glass 1973). Edelstein and Glass con-
clude that 'the Philistine pottery found at the excavations in
the Judean hills was brought there by traders' (1973:xvi).
Concerning the diffusion of Philistine pottery, T. Dothan
believes that its appearance outside the area of Philistine set-
tlement is due to political or commercial activity (1982:217; cf.
Brug 1985:106).

In this case, we have pottery made by a foreign group, who
were, according to biblical traditions, on less than friendly
terms with the indigenous populace, being dispersed as far
north as Tel Dan, some 165 km from Philistine territory, and
as far east as Deir 'Alia, c. 85 km from Philistine territory.
Conversely, neutron activation analysis of a large sample (223
pieces) of Iron I pottery from Ashdod, one of the major Philis-
tine centers, indicates that all of the pottery was locally made,
including Myc. IIIC:1 ware, Philistine ware, and indigenous
'Canaanite' ware (Asaro, Perlman and Dothan 1971; Perl-
man and Asaro 1982).l

1. These results indicate that Philistine ware was exported, but
Canaanite ware was not imported. This may be considered to be an
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Ethnographic studies of pottery production in pre-industrial
peasant societies where potters produce primarily for com-
mercial sale have yielded much valuable information on the
diffusion of common domestic wares.1 These wares are widely
dispersed (Arnold 1985:110; Okpoko 1987:454).2 On the basis
of his studies of the marketing of traditional pottery in Spain
and Morocco, Vossen has determined that the distance pottery
is traded from its production center is dependent upon eight
factors (1984:362, 364):

1. The means of transportation
2. The geography of the region
3. The price of the pottery
4. The quality of the pottery
5. The traditional preferences of the customers
6. The amount of competition
7. Politically determined trade advantages or barriers
8. Social relations

anomaly which would be atypical for other periods, since the
Philistines were a recently arrived foreign group with an apparent
hostile proclivity toward the indigenous population (Judg. 13—16; 1
Sam. passim).

1. Ceramic distribution systems, however, have rarely been the sub-
ject of systematic ethnographic research (Kramer 1985:82, 96). For a
discussion of the various mechanisms involved, see Rice 1987:191-200.
2. Specialized wares travel even further. Attic ware, for example,

was distributed throughout the Mediterranean basin by traders in the
Classical Period (Boardman 1979). Another example is the glazed pot-
tery produced by the Tonque Pueblo in New Mexico in the 15th and 16th
centuries CE. Here, in an area poorly suited to agriculture, a large
ceramic industry and trading center thrived for nearly 200 years
because its skilled potters had access to a high quality clay deposit and
other essential mineral resources. Trading of this pottery dominated
the economy of the Middle Rio Grande pueblos in an area c. 50 x 80 km.
It has been found 130 km to the south, 240 km to the west and was also
traded to the Plains Indians to the east in Texas, Kansas and Okla-
homa (Warren 1969). Another example is Mexican Brunida ware
(1650-1810) which has been found 490 airline km from where it was
produced (Charlton and Katz 1979:53). Elaborate wares being sold in
the markets in Teotihucdn Valley, Mexico, come from as far away as
320 km (Charlton 1976:145).
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The existence of markets is the major driving force for the
diffusion of ceramic wares in peasant societies. As Foster has
observed:

Given a market, animals or boats, and reasonably peaceful con-
ditions, pottery of recognized quality can easily be traded up to
150 miles by the makers or original sellers before lesser distribu-
tion may carry it to more remote places (1965I56).1

The gap in our knowledge of village markets in the Middle
East has been partially filled by Larson's excellent study of
contemporary markets in Egypt (1982; cf. Herr 1988, based on
ethnographic analogies from Asia and Africa). Village mar-
kets in Egypt are located along the streets of a village or held
on the outskirts of a village or town on a plot of land officially
set aside for the market. There is a tendency for sellers of the
same goods to cluster together in one area of the market.
Occasionally there are stalls of mud brick for the vendors, but
usually they spread their goods on the ground together with
other sellers of the same kind of goods. As a result, the market
is divided into separate zones of activity. By noon most of the
goods have been sold. The consumers return to their daily
tasks while the vendors replenish their stocks in preparation
for the next day's market in a nearby town (Larson 1982:131-
32). Such activity would leave little evidence for the archae-
ologist to utilize in identifying a given area as a market.

Larson found that village markets are usually held only one
day a week, with markets in neighboring villages being held
on different days of the week. Not every village has a market,
but markets are plentiful enough so that there is always one
within easy reach. The number of weekly markets relative to
population size is about one for every 36,000 people in north-
ern Egypt and about one for every 30,000 people in southern
Egypt. The distance between local markets is not more than 5
km in northern Egypt and c. 8 km in the south. At least 10 km
separates the villages having markets on the same day in the

1. Note that the distance from Dan to Beersheba is 153 airline miles
(245 km), so that in a small geographical region such as Palestine it
would not be difficult for pottery from any one production center to be
traded almost anywhere in the country.
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south, while in the north markets meeting on the same day
may be as close as 4-5 km (1982:132-33).

In Palestine a number of weekly markets can still be
observed today. On Thursdays, for example, one can shop at
the camel market in Beersheba, although one is hard pressed
to find a camel for sale these days! A sheep market is held in
Jerusalem every Friday, outside the northeast corner of the
Old City wall.

Larson observed that pottery is one of the common craft
items for sale in rural Egyptian markets (1982: Table 1). In
Morocco, pottery is sold through a well-organized market
system that is centuries old (Vossen 1984:367-69). The pro-
ducts of village potters in Cyprus are sold through markets as
well (Taylor and Tufnell 1930:122; cf. Johnston 1974b:133).
The women potters of Darfur, Sudan, carry their products to
market on their backs (Haaland 1978:55). In the pottery-
making community of Tzintzuntzan, Mexico, the wares are
sold in a local market 16 km away. In 1945, men and women
drove pack mules and burros laden with pots, although it was
beginning to be realized that trucks and buses offered cheaper
transportation. At the market, the potters of Tzintzuntzan
complete with 200-300 other potters, some from as far away
as 220 km (Foster 1965:45).

The most thorough study of the marketing of ceramics is
that done by Reina and Hill for Guatemala. Between 1973 and
1975 they documented the distribution of pottery over the
entire country. The topography of Guatemala is similar to that
of Palestine. It consists of three major regions: the lowlands,
including the Pacific coast, 30-65 km wide; the Pacific pied-
mont, c. 30 km wide, and the highlands. The Pacific coast area
is c. 240 km long and 24 km wide with a sparse population.
The Pacific piedmont is a transitional zone between the coastal
lowlands and the highlands. It is from 200 to 900 m in eleva-
tion and is heavily eroded by rivers cutting across it. The
highlands, divided into the western, central, eastern and
northern highlands, are from 900 to 1800 m in elevation.1 The
central highlands, a mountainous land with deep valleys and a

1. This compares with 450-900 m for the central hill country of Pales-
tine.
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semi-tropical climate, is the most densely populated area of
the country (Reina and Hill 1978:4-7). Roads and trails link
towns and villages in the central highlands, but the people live
in relative cultural isolation following the dictates of their
various community cultures. The marketplace, however,
serves to bring the people together for economic transactions,
including the buying and selling of pottery (1978:29).

Pottery production is carried out in the highland zone by
small rural population units ('production centers') which are
politically and economically dependent on much larger towns.
There is a hierarchy of pottery distribution in Guatemala
composed of two interrelated networks: the pottery district
and the pottery region. A pottery district is a network formed
by a regional market and the nearby production centers that
supply it in areas where transportation systems are poorly
developed. A pottery region, on the other hand, is a network
composed of a production center or group of centers supplying
a regional market or group of regional markets in areas of
well-developed transportation systems. Pottery distribution
networks cut across most environmental and cultural bound-
aries, including political and ethnic boundaries (1978:216).

There are three levels of markets for pottery distribution:
local, regional and interregional; similarly, there are three
types of sellers: vendors, middlemen and merchants. The ven-
dors are people who sell their own pottery or the pottery made
by a member of their immediate family; they are most active
in local markets. The middlemen provide the link between the
vendor and the merchant and work in both the local and
regional market.1 The merchants purchase bulk quantities of
pottery directly from the vendors or, more often, from mid-
dlemen, and sell the wares in markets along a specific route
(1978:207).

Local markets in pottery-producing areas supply pottery for
local needs as well as supplying pottery to merchants for
export. In either case, it is sold by the vendor. The local market
is usually held once or twice a week. On a typical day, the San
Cristobal Totonicapan local market had 11 vendors, each with

1. Middlemen have also been noted in Africa (Nicklin 1971:13; Okpoko
1987:454).



II. The Diffusion of Ceramic Style 65

an inventory of over 20 vessels; one had an inventory of 75
vessels. All of them, nine women and two men, had come to the
market on foot to sell their own products. The price of the pots
was from five to 50 cents in 1974, depending on size. Mer-
chants in San Cristobal Totonicap6n buy their pottery through
a middleman, who has a contractual arrangement with local
producers. In local markets outside the pottery-producing
areas, where there are no vendors, pottery is imported by
merchants. These merchants limit their stock to an inventory
acceptable to their clientele (1978:209,211,212,215).

The regional market takes in wares from a number of pro-
duction centers and sets the pattern for distribution on a
national scale because of its role as intermediary between the
production centers and the country as a whole. In regional
markets middlemen and merchants are the strongest eco-
nomic group as opposed to the vendors at the local market.
The distribution of pottery by merchants in regional markets
is carefully related to custom. Boundaries for given types of
vessels are clear and the forms are, by cultural definition,
stable (1978:215-16, 238, 242).

There are a few regional markets that supply two or three
regions. Guatemala City is the only national inter-regional
market for the transshipment of products to all regions of the
country. Hundreds of producers from nearby production
centers come weekly to sell their vessels. The Mercado La
Terminal in Guatemala City serves as a warehouse for pot-
tery. From there, pottery is transshipped throughout the
country through a complex network of middlemen. Using
modern transportation, these middlemen serve a complicated
and socially heterogeneous population with pottery to suit
each segment of the nation (1978:219, 225). The pottery from
one production center, Chinautla, for example, is distributed
throughout the western part of the country, to the western
border 180 km away (1978: map 9).

The production cycle of pottery workshops in Morocco is
determined by the weekly market (figs. 19, 21).

At sundown the evening before market day, the kilns are
fired. The entire process, including loading, cooling time, etc.,
takes only a few hours. Early in the morning the newly-fired
vessels are loaded onto pack animals. Between 7 and 9 a.m. the
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potters arrive at the market and set out their wares in the
section reserved for potters, next to the pottery dealers and
often in the neighborhood of the charcoal makers or dealers.
Depending upon the size of the market and the season, there
may be as many as 25 pottery vendors at a typical Moroccan
market. Vessels which the vendors are unable to sell directly to
consumers are sold to pottery dealers at a wholesale price
(Vossen 1984:369-70).

The potters also use the visit to the market as an opportunity
to do family shopping, visit the barber, exchange news in the
tea-house and stock up on supplies. There is usually no work
done in the workshop on market day. The next day, clay and
fuel supplies are replenished and clay is prepared. On the sec-
ond day, production begins for the next market day
(1984:370).

Conditioned by the rhythm of the market cycle, the output
of a small family shop in Morocco is not large. Depending
upon the type and size of vessel being produced, and the
manufacturing process, between 30 and 200 pots are turned
out per week, or between 1500 and 10,000 per year. This cycle
may be interrupted by unfavorable weather, illness in the
family, or holidays. There also may be times when it is more
profitable to fire a larger number of vessels every two or three
weeks and visit a more distant market where prices are
higher or where the potential for sales is greater (1984).

Potters themselves are responsible for some of the move-
ment of pottery as they carry their wares from the production
site to market. Likewise, consumers move the pottery further
afield when they take their vessels, newly acquired at the
market, to their homes. Generally, however, this only
accounts for the diffusion of ceramics in a localized region
around the production center. It is the itinerant merchant
who is the prime mover of products in a peasant society and
who is responsible for the diffusion of merchandise over wide
areas. These merchants transport goods, including pottery,
great distances, hawking their wares from market to market
and village to village as they move along their route.

The role of the itinerant pottery merchant is best docu-
mented for Guatemala. There, they move in specific routes
and tie together different areas of the country in a distribution
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system. Vessels are loaded into a special back frame and car-
ried on foot by means of a tumpline.

The amount traded is determined by what an individual can
carry. Motorized transport, however, is now replacing the
backpack system (1984:207).1

R.H. Thompson describes the construction of a back frame
used in the Yucatan Peninsula, Mexico (1958:101-5). An aver-
age frame holds six to twelve large pots and many more
smaller ones.2 Merchants carry the frames by means of a
tumpline and sell the wares throughout the Yucatan Pen-
insula.

In Egypt, pottery from Qena is brought 70 km on donkey-
back and sold in the Luxor region, while pottery made in
Luxor is taken by boat as far south as Aswan, a trip of over 200
km (Brissaud 1982:184, 185). The Ballas jar made in Deir el-
Gharbi, Upper Egypt, is distributed by middlemen throughout
Egypt, from Cairo to Aswan (Nicholson and Patterson
1985:233). Villagers of Aliabad, in the Zagros mountains of
Iran, obtain their pottery from itinerant merchants who
transport their wares on donkey-back. The pottery probably
originates in a small industrial village c. 20 km away (Kramer
1982:42,113).

Annis and Geertman (1987) describe the distribution of
wares produced in Pabillonis, southwest Sardinia, for the
period 1930-1950. This specialized production center pro-
duced a cooking pot and a casserole that were used through-
out the island. Three modes of distribution were operative. In
the immediate vicinity of Pabillonis, women, usually working
in pairs, distributed the pots on foot. They purchased wholesale
lots and stored them in their homes, selling on alternate days
throughout most of the year. A normal day's load consisted of
eight pots, carried in head baskets. The women hawked their
wares door-to-door, up to a maximum range of 20 km
(1987:165-67).

1. In some areas, mules are used rather than the backpack. For doc-
umented examples of the travels of itinerant merchants in
Guatemala, see Reina and Hill 1978:41, 64, 69, 86-87, 92, 103, 117-18,
127,130,141,152,154,171,176,181,185.
2. Of. Whitaker and Whitaker 1978: fig. 52. Wissler (1946:330) shows a

hack frame loaded with scores of pots.
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The second category of middleman was the full-time itiner-
ant merchant. He would first deliver consignments of pots by
horse-drawn cart to strategic points along a specified route.
These redistribution centers were in the homes of acquaint-
ances, where the merchant would also spend the night. The
cart was returned to Pabillonis and the actual selling done on
foot. The merchant was away from home several weeks at a
time, often more than a month, selling a total of 400—480 pots.
The entire island was serviced in this manner, up to 135 km
from the production center (1987:167-70). A few wholesalers
were involved in the distribution of Pabillonis cooking ware.
They placed large quantities of pots in depots in the central
and northern parts of the island, and from there they redistri-
buted the ware to other middlemen (1987:170).

In Spain, pottery is sold by merchants from burro-back over
great distances. Some 100 families in Salvatierra de los Barros
make their living as itinerant pottery merchants. In the 1930s
and 1940s these merchants were organized into groups of four
to five men each. The groups travelled with 15-20 mules
loaded with pottery throughout Spain and into France and
Germany. Today, they use trucks to transport their wares to
centralized depots. From there, they sell to the surrounding
countryside using donkeys. The pottery is marketed in this
fashion up to 400 km from Salvatierra de los Barros (Vossen
1984:343-45).

Before the turn of the century, pottery manufactured in
Agost, Spain, was traded against its content in grain, flour,
eggs, almonds or oil in surrounding provinces. Such ex-
changes were governed by certain proportions depending
upon the value of the commodity (1984:354-55). Between
1920 and 1936, 14-20 middlemen sold pottery using carts.
Each cart, which could hold seven to ten times the load of a
single donkey, was drawn by three to four donkeys harnessed
in single file. One typical merchant travelled to markets as far
away as 175 km, averaging 40-50 km per day with his don-
key cart (1984:358).

Women retailers specializing in the pottery trade in Ghana
disseminate pottery a considerable distance by foot. They
travel from neighboring villages to production centers where
they buy a consignment of pots. The wares are head-loaded in
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sacks containing six to twelve pots and transported along
numerous footpaths radiating from the production centers.
Foot transport is preferred since poor roads result in a high
breakage rate when motorized transport is used. The esti-
mated range of these enterprising merchants is c. 50 km east
and 60 km south (Grassland and Posnausky 1978:87). Pottery
made in Simbila, Peru, is sold as far as the Ecuadorian border,
some 200 km distant as the crow flies (Bankes 1985:275).

Full-time muleteers in Tzintzuntzan, Mexico, carry pottery
and other merchandise to distant points. Some of the potters
engage in muleteering, as do others who split this occupation
with other forms of work. At the time of his observations in
1945, Foster determined that there was one muleteer for
every five pottery-making families in Tzintzuntzan. Most
muleteers made trips of not more than a week on regular
schedules, usually to market towns where either clays are not
good for pottery or where people prefer to work at other
things. The longest trips were to the Pacific coast, c. 240 km
distant, requiring about a month for the round trip. On these
journeys, muleteers worked more or less like tramp steamers,
picking up and selling local cargo as they worked along their
trade route (Foster 1965:45).

Arnold lists the advantages of dealing with a merchant to
the potters of Quinua, Peru: (1) the potters do not have to
transport their pottery beyond the village, (2) they can sell all
of it at the same time and eliminate separate trips to one or
more markets, and (3) they are frequently paid in advance on
consignment (1972:871).

In a sophisticated economy, the relationship between the
itinerant merchant and the potter can become extremely
complex. Van der Leeuw cites an example from Temascal-
cingo, Mexico, where the potters are totally controlled by pot-
tery traders (1977:73). The traders determine not only the
price to be paid for the pottery, but also the price the potter has
to pay for his necessities (which have to be bought at the
trader's store) and his firewood (which is brought from afar
on the trader's trucks). Since the price paid for the pottery is
extremely low, the potter's life depends upon his ability to pro-
duce large numbers of vessels, which in turn leads to narrow
specialization.
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Among island and coastal cultures, pottery is carried great
distances by boat. In the LB I period, pottery from mainland
Greece was distributed in the Cyclades, apparently by mer-
chants (Cherry and Davis 1982). Mallowan (1939) cites a
contemporary example of trading amphorae by ship along the
Mediterranean coast. Jars made in Sidon were transported to
el Boss in Syria, some 240 km north, and traded for dung.
Large ships would carry 1000-1500 jars, while a smaller ship
would carry 200-400. The exchange rate was two amphorae
for one donkey load (one sack) of dung. The dung, in turn, was
sold in various port towns, particularly Tripoli, where it was in
great demand as fertilizer. Domestic wares are distributed
throughout the Aegean by small boats today as they were in
antiquity (Casson 1938:466; 1951:190; Matson 1972:213).

Large oil jars made on the island of Djerba in southern
Tunisia are exported hundreds of kilometers to Libya, up the
Tunisian coast and into Algeria (Peacock 1981:191; Balfet
1981:264). Similarly, the pottery of Nabeul, Tunisia, is dis-
tributed throughout these same regions by pottery dealers
(Lisse and Louis 1956:221). The Motu on the south coast of
New Guinea export thousands of pots each year by canoe and
foot along the shores of the Papuan Gulf and in the immediate
hinterland. Annually, the Motu make voyages of c. 240 km
across the Papuan Gulf to sell pottery. Between 1954 and 1958
Groves observed a number of these expeditions preparing to
embark; thousands of vessels were taken each time, with one
expedition taking c. 10,000 pots for trade (1960:8-10). Nicklin
cites similar examples from various regions, the most note-
worthy being in Africa where pots are transported 320 km up
the Benue River in Nigeria and 500 km along the east African
coast (1971:15).

A Proposed Model for the Commercial Sale of Ceramic Wares
in Ancient Palestine. Since the commercial sale of ceramic
wares was the major way in which household pottery was
diffused in ancient Palestine, we wish to explore this subject in
greater depth and propose a model by which this type of diffu-
sion took place. Ethnographic data is of paramount impor-
tance in developing such a model (Hodder 1978:199).
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The hypothesis which we propose is that ceramic styles dif-
fused primarily as a result of the distribution of ceramic wares
through a marketing system as has been observed in various
primitive economies (above). The hypothesis consists of three
major postulates:

Postulate 1 Pottery was produced in urban centers as an
urban craft specialization.

Postulate 2 Markets existed in each urban center and its
satellite villages, and the pottery was marketed
in these outlets by the producers themselves
and also by merchants, thus diffusing wares
within the orbit of the urban center.

Postulate 3 Itinerant merchants diffused the wares even
further by transporting them to adjacent urban
center markets and beyond.

The archaeological data thus far support the validity of Postu-
late 1. There has been little work done on village sites, how-
ever, so that at this point we cannot rely on archaeological evi-
dence alone.1 The basis of Postulate 1 is largely the socio-eco-
nomic system of Palestine in the Bronze and Iron Ages. Dur-
ing much of that period the primary socio-economic system
was that of a city-state, that is, a major urban center sur-
rounded by satellite villages. Since an urban center is an
administrative and cultic center, pottery production associ-
ated with these levels of the social structure would be carried
out here. The best potters were no doubt employed by the cultic

1. Several village sites have recently been excavated: Tell Qiri and Tel
Qashish in the Jezreel Valley (Ben-Tor and Portugal! 1987; Ben-Tor,
Portugali and Avissar 1981), Tel Yin'am in the southern Galilee
(Liebowitz and Folk 1984; Liebowitz 1981) and Tell el-Hayyat in the Jor-
dan Valley (Falconer, Metzer and and Magness-Gardiner 1984). Thus
far, there has been no evidence for pottery manufacture at small vil-
lages during highly urbanized periods. Moreover, there is no differ-
ence in the type or quality of pottery at the village sites when compared
with pottery from nearby urban centers (Ben-Tor and Portugali
1987:208-10, 224-35). Neutron-activation studies of pottery from the Jor-
dan Valley in the Early Bronze-Middle Bronze transitional period, on
the other hand, suggest that pottery manufacture during times of less
intense urbanization was decentralized, with pottery being produced at
both large and small villages (Falconer 1987).
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centers and royal administration. In addition to their own
skills, presumably these potters would have access to the best
available techniques through contacts with other urban cen-
ters and possibly even through foreign contacts,1 so that the
best pottery was produced by the cultic and royal potters.

The independent potters in the urban center would assimi-
late these skills and techniques through their close contact.
The independent potters, in addition to producing a superior
product, would have excellent marketing opportunities in the
urban center itself and also in surrounding villages. This
would not only ensure economic success, but would also result
in a high-volume, low per-unit cost, operation. A village pro-
duction center, on the other hand, would not have as wide a
marketing base, and thus, unless it was specialized, would
have difficulty maintaining an economically viable operation.
Moreover, village centers probably would not be able to com-
pete with their urban counterparts in terms of quality or unit
price. Vossen postulates that a production center is required
every 20 km in order to supply a population of 50-100 inhab-
itants per square km with utilitarian pottery (1984:371-73).
This is approximately the distance between urban centers in
ancient Palestine.

The sudden appearance of poorly-made pottery at village
sites, such as in the Iron I period, would signal a fundamental
change in the production-distribution system. It would no
doubt reflect a breakdown of the social system, in which case
the villages would be required to become independent and thus
produce their own, poorer quality, ceramic wares. Brandfon
(1981:107, 109) and Aharoni (1982:174) suggest that such a
development may be the result of the arrival of new groups.
Unless such groups were self-sufficient in pottery production,
however, they would most likely purchase their ceramic
wares at the local market, as did the indigenous population. A
study of fabrication techniques in the Baq'ah valley in Tran-
sjordan indicates a continuous industrial tradition between the
Late Bronze II period and the Iron I period (Glanzman and
Fleming 1986: McGovern 1986).

1. This may be a moot point since techniques seem to remain rela-
tively unchanged throughout the Bronze and Iron Ages.
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The existence of markets, Postulate 2, hardly needs defense.
Markets are a natural development in an agrarian society
(Berry 1967:108; Hodder and Orton 1976:55, 76). On the basis
of the universal observation that markets are a necessary part
of a complex society, it is certain that a market system existed
in ancient Palestine.1 In the Galilee region, Meyers argues
that the location of the city-states of the Late Bronze period
indicates that they 'reflect an economic life in which a
significant exchange of goods was a component', as opposed to
the later Iron I sites which were self-sufficient (1983:52).

Dalton defines the economy of a political system with a cen-
tralized political authority, such as a city-state, as a 'primitive
economy'. In addition to socio-economic transactions within
the local community and between local communities, primi-
tive economies have transactions between the political center
and its satellite villages, and external trade transactions
between the political centers and foreign centers (Dalton
1969:73).

The optimum distance between markets is c. 10 km, accord-
ing to Hodder and Orton. Above this distance, the time and
effort to get to market is too great, and below this distance,
there is insufficient trade to sustain a market (Hodder and
Orton 1976:57; cf. Larson's observations for rural Egypt,
pp. 62-63 above).

Furthermore, some of these markets, such as those at
coastal sites with good harbor facilities, may grow in impor-
tance to become regional or international trading centers (e.g.
Joppa, Hopkins 1980:23-24). The impulse for such growth is of
three kinds according to Hodder and Orton (1976:74, 76).

1. Long distance trade. Some markets may act as collecting
points for the siphoning off of goods from internal net-
works and the articulation of these goods with external
centers. They may also act as nodes for the redistribution
of imports to surrounding areas.

2. Regional interface. Markets located on boundaries
between ecological zones may become involved with the
exchange of differing products of adjacent areas.

1. For evidence for the existence of markets in the ancient Near East,
see Silver 1985:118-21.
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3. Political or tribal interface. Markets located on political
or tribal boundaries may participate in external
exchange, particularly when there is some cultural or
ecological variety between the groups.

The situation in Guatemala is much like one would expect to
find in ancient Palestine. Geographical variation has created
many small ecological zones suitable for particular agricul-
tural or commercial specialization. Although communities
may have distinctive cultural variations, and may be socially
closed entities, members meet in a socially unbounded atmos-
phere in the market. Markets in Guatemala are located in
socially neutral areas, usually in the center of a town, near the
church and main plaza, where people with products meet in
an organized fashion. The market organizes time, furnishes a
livelihood for many thousands of people and provides an inter-
lude in an otherwise wearisome routine (Reina and Hill
1978:207).

The network of markets in ancient Palestine, therefore,
provided an outlet for the distribution of ceramic wares over a
considerable distance. The importance of the connection
between markets and ceramic diffusion has been emphasized
by Foster:

Markets explain the diffusion of the same pottery over wide
areas; and a range of at least 150 miles from the source, carried
by the producer or original middleman, is recorded in widely
separated parts of the world (1965:59).

Although markets provide the outlets for the sale of pottery,
it is the itinerant merchant, Postulate 3, who accounts for the
diffusion of ceramic wares over large distances (Renfrew
1975:43). The itinerant merchant is an important part of a
primitive economy, as we have seen from the ethnographic
examples above, and certainly he was operative in ancient
Palestine. He is attracted by a situation in which there are
many potteries in a given area, as was the case in ancient
Palestine (Part I above), because he can deal with large num-
bers of vessels and thereby make a sufficient profit (Peacock
1982:9; cf. 1981:190).

In ancient Palestine, the pottery salesman was the middle-
man between the producer and the consumer. He bought pots
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in quantity and sold them wherever he could, transporting his
merchandise by foot or donkey (Dorsey 1988-.894-95)1 along
the roads that connected the urban centers and their satellite
villages,2 or by boat along the coast. Knowing where the mar-
kets are, and which days they are open, allows the itinerant
merchant to establish a profitable itinerary (Hodder and Orton
1976:61).3

Curtis (1962:500) reports on a chance encounter with an
itinerant pottery merchant on the road to Segovia, Spain, a
town 105 km northwest of Madrid. The merchant was walk-
ing slowly along the road beside his packed burro which was
loaded down with bowls of various sizes, water jars and a few
flower pots. They were lashed together inside a twig, wire and
string sling tied together with rope, protected here and there
from contact with each other by loose straw. He stopped at a
farmhouse where, after intense bargaining, he sold the
farmer's wife a set of four bowls.

Upon inquiry, Curtis learned that the merchant was from
Bailen where the wares were made, some 400 km to the south.
He arranged to have wares sent by truck as he needed them to
various focal points from which he covered the provinces. At
the time of the encounter he made his headquarters in
Segovia. From there he and two assistants, each with a burro,
covered the immediate area, returning to Segovia to replenish
their stock. After covering an area, he would return to Bailen,
visit with his family, and arrange for a new shipment to some

1. Overland trade at Ugarit was by means of donkeys (Cornelius
1981:22).
2. On roads in ancient Palestine, see Aharoni 1979:43-63; Har-El 1981;

Dorsey forthcoming.
3. On the role of the merchant in a peasant society, see Halligan

1983:18. The words used most often in the Old Testament for the activ-
ity of a merchant, sahar (15 times), rakal (15 times) and tdr (twice),
mean 'to travel about'. 'Canaanite' is used five times in the sense of
merchant. The texts from Ugarit speak a great deal about the mer-
chant who was in service to the king (see the useful summary of Cor-
nelius, 1981:15-19, and references there). The royal merchant was
involved in international commerce, so these texts are of little help in
illuminating the role of the pottery merchant who was involved in local
and regional trade. On merchants in general, see Polyani 1975.
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other large city where he would start afresh. He stated that he
spent many months on each trip and was seldom home.

To test our proposed model for the commercial sale of
ceramic wares, large-scale provenience studies are required.
It would be necessary to subject a large sample of local Pales-
tinian wares from an urban center to neutron-activation
analysis, along with a large sample from a contemporary
stratum of a satellite village.1 The urban production cen-
ter/itinerant merchant diffusion model would then predict the
following results:

a. The largest percentage of urban center pottery would be
locally made,

h A significant percentage of the urban center pottery
would originate in areas beyond the urban center, with
the percentage varying inversely with the travel-time
from the center.

c. The largest percentage of the village sample would have
a trace-element profile similar to that of the locally-
made urban center wares.

d. A significant percentage of the village sample would
originate from areas outside the urban center, with the
percentage varying inversely with the travel-time from
the village.

Although such a large-scale neutron-activation analysis
study has not been carried out for the Bronze and Iron Ages,
Brooks et al. conducted a similar study on Tell el-Hesi samples
from the Persian period (6th-4th centuries BCE) and Gezer
samples from various (unspecified) periods (1974). The results
tend to support the model outlined above. The largest percent-
age of the pottery at these two urban sites was locally made,
while a significant percentage originated in areas beyond the
urban center (table 1; cf. Yellin and Gunneweg 1985; Gun-
neweg et al. 1986; Sharon, Yellin and Perlman 1987: 232-33;
Falconer 1987).

1. Such provenience studies have been conducted for Palenque, Mex-
ico (Rands 1967); Tonque Pueblo, New Mexico (Warren 1969); Tikal,
Guatemala (Fry and Cox 1974; Fry 1979,1980) and the southeast Maya
region (Beaudry 1984).
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With regard to satellite villages, samples from sites neigh-
boring Hesi, for the most part, matched the local field clay
and/or mud brick and 'the materials and clays from the dif-
ferent sites could not be significantly differentiated through
composition' (ibid. 57, 62). This observation supports the con-
tention that the majority of the pottery of satellite villages was
produced at the urban center. The pottery excavated at the
village sites of Qiri Qashish and Yin'am appears in all respects
to be identical to the pottery from nearby urban centers (p. 71
n. 1 above).

Bullard conducted petrographic analyses of pottery from
Gezer and concluded that at least eight clay sources are repre-
sented (1970:107-108):

Type I immediate area around Gezer
Type II lowlands immediately north and east of Gezer
Type III Shephelah to the north and the Judean moun-

tains to the east
Type IV basalt areas such as Galilee
Type V Aijalon Valley, Yarkon River valley and the

Sorek Valley
Type VI coastal plain
Type VII an area with volcanic material, possibly the

Golan
Type VIII unknown clay sources

Bullard's work was not comprehensive enough to provide per-
centages of the various types, but it again demonstrates the
diverse origins of the ceramic population at a typical Pales-
tinian urban center.

Secondary Agencies for the Expansion Diffusion of Ceramic
Wares. Secondary means of dispersing ceramic wares
throughout the area were by commercial container traffic,
state container traffic and the movement of consumers.

Commercial container traffic would of course involve only
closed vessels which were used to transport such consumables
as beverages (wine, beer), oils, aromatics, unguents, etc. The
Mycenaean ware which reached the eastern shores of the
Mediterranean in the LB II period was probably used for this
type of trade (Leonard 1981). Such goods would have been sold
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through markets by itinerant merchants in much the same
way as household pottery discussed above. Three Iron II store
jars with identical potter's marks found at Beersheba, Tell
esh-Shari'a and Lachish (Yadin 1974:34; 1976:6) may attest to
commercial container traffic. If these distinctive marks (two
horizontal triangles joined at the apex) were made by the
same potter, then it is likely that all three jars were fabricated
at a common location. In that case they would have been
shipped to the other sites, c. 40-50 km distant.1

Neutron-activation analysis has shown that of 22 Iron I
store jars excavated at Tel Dan, six (27%) were locally made,
while the remaining 16 were imported from seven different
(unidentified) geographical regions (Yellin and Gunneweg
1989). Hole-mouth pithoi fabricated in the Jerusalem area
were transported to Beersheba (81 km), Arad (100 km) and
Kuntillet 'Ajrud (c. 225 airline km) in the Iron II period
(Gunneweg, Perlman and Meshel 1985: Table 1). A similar
pithos fabricated from Ashdod clay was found in Arad, some
150 km distant (ibid.). In addition, the study determined that a
number of store jars found in an early eighth-century BCE
context at Kuntillet 'Ajrud came from the southern coastal
region, c. 210 airline km away (1985). The work of Hennessy
and Millett (1963), Amiran and Glass (1979), Astrom and
Jones (1982), and Gunneweg, Perlman and Asaro (1987;
Mazar 1988) demonstrate that locally produced containers
traveled far beyond the borders of Palestine as part of interna-
tional commerce.

Sites in southern Palestine have yielded a large number of
jar handles from Iron II contexts which bear a unique stamp.
It is composed of three elements: (1) the inscription Imlk,
meaning 'to the king*, (2) one of four place names—Hebron,
Ziph, Socoh, or mm$t,2 and (3) an insignia of either a four-

1. An alternative explanation is that the potter who fabricated the
jars traveled from site to site making the jars on the spot. This, how-
ever, seems unlikely since each of these urban sites would have had its
own ceramic industry. I am indebted to John S. Holladay, Jr, for
bringing this example to my attention.

2. Ziph is located at Tel Zif (Rainey 1982:59) and Socoh at Shuweika
(Amiran [Kallner] and Vroman 1946; Rainey 1982:59; 1983:15) or Kh.
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wing scarab or a two-wing sun disc. The handles come from
large store jars1 and are undoubtedly associated with a royal
wine industry. Their presence at sites throughout the king-
dom of Judah is possibly related to the provisioning of military
forces and royal administrators (Na'aman 1986:12-13, 16-
17). The inscription Imlk indicates royal property, the insignia
probably represents a particular king and the place names
indicate the winery from which the wine came (Cross
1969:20-22; Rainey 1982). The jars themselves, regardless of
the place name on the stamp, were all fabricated at a single
location somewhere in the Shephelah (Mommsen, Perlman
andYellin!984).2

Distribution by the movement of consumers is an aspect of
ceramic diffusion that is many times overlooked (Nicklin
1979:453-54). A polychrome ware identified as 'Midianite
ware' found at a number of sites in Palestine appears to be an
example of this type of diffusion (fig. 23).3 It occurs in abund-
ance in the south Arabah, particularly at Timna, where it can
be dated to the 13th-12th centuries BCE on the basis of associ-
ated local ware and Egyptian scarabs (Rothenberg 1972:107-
10; Rothenberg and Glass 1983:100-101). At other Palestinian
sites it occurs only sporadically. Midianite ware was found to
be the local and common pottery at Qurayyah in northwest
Arabia c. 160 km southeast of Aqaba (Parr, Harding and
Dayton 1970:240; Parr 1982:127-30) and subsequent petro-
graphic analyses have verified this area as the source of the
ceramic (Rothenberg 1972:163; Slatkine 1974:107-109; Kals-
beek and London 1978:49, 53; Rothenberg and Glass 1983:111-
13). Here we have a striking illustration of how far pottery
was transported in antiquity, with examples of this ware being

'Abbad (Welten 1969: taf. Ill; Aharoni 1979:398; Na'aman 1986:12).
MmSt remains unidentified (Rainey 1982:59; Na'aman 1986:15).

1. A number of complete examples have been found at Lachish
(Ussishkin 1976; 1977).

2. A similar example of inscribed jars associated with royal provi-
sioning is Egyptian amphorae inscribed with hieratic labels known in
the New Kingdom and Ramesside periods (Wood 1987).
3. For a technical description of the ware, see Dayton 1972:27 and

Kalsbeek and London 1978.



80 The Sociology of Pottery

found as far away as Amman, 600 km and a six-day camel
march north of Qurayyah (Dayton 1972:29).

From the large sample at Timna, it appears that most of the
Midianite pottery is kitchen and table ware of various types
(Rothenberg and Glass 1983:115). It is speculated that the
ware was brought from Arabia by workers skilled in metal-
lurgy (Rothenberg and Glass 1981:81*; 1983:115).!

There are examples of similar movements of pottery in
contemporary societies. In south Senegal, West Africa, for
example, Linares de Sapir has noted a stylistic similarity in
pottery north and south of the Casamace River, even though
distinctive cultural groups, the Fogny and the Kasa, live in
these regions. The similarity is largely due to the movement of
people. The Fogny initially migrated north from the Kasa
region. Then, in both areas standard forms and techniques
were diffused, in one by the circulation of the women who
made the pots and in the other by the circulation of the pots
themselves (Linares de Sapir 1969:11).

Another example of this phenomenon is that of Be cited
above. Immigrants to this North Cameroon village carried
household pottery a distance of 110 km. There can be little
doubt that the people of antiquity were as mobile as their
counterparts in contemporary peasant cultures, probably in
response to economic conditions. The high mobility of the
Fulani in North Cameroon (cf. David and Hennig) is because
chiefs entice them into their chiefdoms by promising lower
taxes and other benefits. A demographic sample of the Fulani
revealed that 46 percent of the population no longer resided in
the village in which they were born (David and Hennig
1972:3).

Binford favors the *Big Man System' to explain the origin of
complex society. In this system, chiefs offer economic security
to their followers by means of alliances with other chiefs.
When the support from these alliances is depleted, the people
move on to other chiefdoms where there is a promise of
greater security. The result of this type of system, notes Bin-
ford, is

1. For a bibliography on Midianite pottery see Brandl 1984.
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an unending movement of population through the habitat in
almost perfect adjustment to changing patterns of differential
production (1983:219).

Binford's model applies particularly well to a city-state sys-
tem, since each city-state was in effect controlled by a *big
man' (the king) who no doubt made alliances with other Trig
men' in the region. During the Amarna period, peasants fled
from cities where there was a food shortage to cities where
there was grain (Halpern 1983:57-61, 88). As the populace
moved through the habitat transferring allegiance from one
*big man' to another, their portable goods went with them.

Relocation Diffusion of Ceramic Style
The other major way in which ceramic style is diffused is by
relocation diffusion, that is, the spread of style by potters who
move into new areas. This can be the result of itinerant potting
or a change of residence, either temporary or permanent.

Itinerant Potters. There is considerable evidence that itinerant
potting is relatively common in peasant societies. Such a prac-
tice acts to diffuse ceramic styles since the itinerant potter
himself provides a living demonstration of his techniques, and
the vessels he leaves behind are enduring examples of those
techniques. The itinerant potter, in turn, learns local styles as
he travels from place to place. No doubt such activities were
practiced in antiquity (Matson 1965:212), but we have no solid
evidence to back this claim (Zaccagnini 1983:258).

Regarding pottery making in Cyprus, Casson notes that the
potters follow ancient traditions, both in vessel shape and in
methods of manufacture and distribution. Some of the potters
are itinerant:

They will set out with their donkey and with a load of pots for
sale. They will also convey with them a consignment of wet clay.
Arrived in a village they will sell pots ready made and also make
pottery to commission. They will even mend damaged pots and
partly remake others. They work on the spot and then move on
(Casson 1938:467).

In Crete, Xanthoudides has documented the activities of a
group of itinerant potters from Thrapsanos who tour the
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island for about three months in the summer (1927:118; cf.
Voyatzoglou 1973, 1974). Johnston has observed this pattern
in other areas of the Middle East (1974a:95) and Matson tells
of wandering tribes in Ethiopia and Afghanistan who special-
ize in making pottery (1965:212).

There is also a group of itinerant potters in west Tibet who
work from April to November, when the ground is soft enough
for them to extract their clay. They go from village to village,
where there is suitable clay, and make vessels to order. Pay-
ment is normally in kind (meals, flour, grain), or occasionally
in money. They have formed a type of union in order to
exclude others from engaging in the trade (Asboe 1946:10). In
central Peru, travelling potters carry unfired clay with them
and make pots to order along the way (Donnan 1971:464; cf.
1973:94-95).

Relocating Potters. As with itinerant potters, relocating potters
take their knowledge and styles with them as they move into
new areas. They are likewise influenced by any new tech-
niques to which they are exposed (Vossen 1984:375). The free
movement of potters will thus act to harmonize styles and
technology over a large area.

In antiquity, craftsmen attached to city-states were
extremely mobile. Royal potters may have been part of this
movement. Based on textual evidence, Zaccagnini sees three
main patterns of mobility among state craftsmen: redistribu-
tive, where artisans were moved about within the area con-
trolled by the city state; reciprocative, where artisans were
exchanged between different palace organizations (governed
by the rules of gift exchange); and commercial, where artisans
moved freely in the labor market (1983:247-64; cf. Gordon
1956:140). With the demise of Late Bronze Age culture and
the breakdown of palace organization, Zaccagnini postulates
that displaced craftsmen were reabsorbed into non-palace
modes of production (1983:258). This would have resulted in
additional movement of potters.

An excellent example of relocation diffusion from the
archaeological record is that of Philistine potters. They were
transplanted from their native country, probably somewhere
in the Aegean (Dothan 1982:21-23), to the coast of Palestine
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early in the twelfth century BCE. They brought with them the
technology they had practiced in their homeland. The first
ware they produced in Palestine, Myc. IIIC:1 ware, is indis-
tinguishable from Myc. IIIO.l ware made in the Aegean.1

Shortly thereafter, however, the Philistine potters introduced
local elements, resulting in a hybrid pottery which soon sup-
planted the Myc. IIIC:1 ware (1982:96).

Philistine pottery is derived directly from the Myc. IIIC:1
style (Furumark 1972:118-22), but has additional Cypriote,
Egyptian, and local Canaanite elements (Dothan 1982:94-
218). It would appear that after the first generation of immi-
grant potters had passed away, their successors combined
local traditions with what they had inherited from their fore-
bears to produce what we call today Philistine' pottery.2

The relocation of contemporary village potters in the Levant
is well attested (Johnston 1974a:95). Matson documents an
example of a group of potters from the Aegean island of Siph-
nos who moved to Vounaria on the Greek mainland, stayed
four or five years, and then left (1972:213).

Some of this movement is seasonal in nature. Matson notes
that such movement 'can result in the wide distribution of
ceramic styles, both in shape and decoration' (1974:345). Pot-
ters from Djerba, Tunisia, often migrate seasonally or perma-
nently to other pottery centers in Tunisia (Lisse and Louis
1956:15; Combes and Louis 1967:25). In Afghanistan, Matson
has observed the seasonal movement of potters from Julalabad
to Kabul, 80 km distant, to spend the summer months each
year. There, they make and sell large quantities of pottery. In
the winter they return to Julalabad where they also make
pottery (1974:345).

1. Neutron-activation analysis has demonstrated that the Myc.
IIIC:lb ware found at Ashdod and Tel Miqne was locally produced
(Asaro, Perlman and Dothan 1971; Perlman and Asaro 1982; Gun-
neweg et al. 1986: Table 1).

2. Other examples of the work of relocated potters may be 'imitation'
Cypriote Bichrome Ware of the LBI period which is indistinguishable
from Cypriote Bichrome Ware except that it was made in Canaan
(Wood 1982), and the application of a Mesopotamian decoration to Iron
II bowls (Zertal 1989).
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Village potters in Spain are often required to relocate
because of economic pressures. Many of the potters of
Salvatierra de los Barros left the town and established work-
shops in other communities within a 200 km radius (Vossen
1984:346). Similarly, extreme competition fostered by mid-
dlemen forced a number of the potters of Agost to emigrate,
some as far away as the Canary Islands and Puerto Rico
(1984:359). In the example of Be cited above, there is a great
deal of movement of potters as a result of marriage, emigra-
tion and visitation (David and Hennig 1972:4-6, 21-22).

Spatial Style Variability
Pottery styles are much like modern automobile styles. There
is a great similarity between contemporary examples of a
given automobile model, even though they are manufactured
in production centers far removed from one another. Yet
there are distinguishing features that enable the discerning
eye to differentiate the product of one company from that of
another. The same is true in pottery styles. Although pottery
vessels are produced according to a particular 'mental tem-
plate' at a given point in time, and there is a general unifor-
mity in ceramic style across Palestine, minor variations fre-
quently exist between the work of different workshops or
regions. This may be due to raw materials, culture, or outside
influences.

In Guatemala, for example, pottery forms

can be divided into five major groups according to function...
and each pottery-production center has its own variants of these
forms... Vessels do not generally travel far or sell well outside
their region. Here the style of specific vessels (body shape, han-
dle placement, etc.) are too well established culturally through
the concept ofcostumbre [the law of the saints'] (Reina and Hill
1978:24-25,216,219; cf. London 1987b).

Such regional variation can be observed in the pottery of
ancient Palestine as, for example, in the cooking pot of the
Late Bronze-Iron Age transitional period (Wood 1985: 388-
96).

Superimposed on this macrovariation is microvariation. No
two vessels are precisely identical in all of their attributes even
though they may be made in the same production center.
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Since potters are humans and not machines, small variations
exist between the work of different potters, or in the work of
any one potter (Clarke 1978:178; Rice 1981:220). Impey and
Pollard have used multivariate analysis to differentiate the
work of three different potters whose work was indistinguish-
able to the naked eye (1985). Many potters claim that they can
identify their work, and the work of other potters, by these
variations (Foster 1965:45; Matson 1972:221; Stanislawski
1978:215; Nicholson and Patterson 1985b:234).

Hill (1977) has investigated the differences between the
work of individuals, with the goal of identifying the products of
particular artisans in the archaeological record. Five subjects
were asked to make twenty exact copies of a simple design
element using the same brush. It was found that individual
variation in motor performance is unavoidable and probably
subconscious. And yet, each individual's performances
departed from the template in different and regular ways
(1977:61). Hill also investigated hand-writing analysis and
found that the amount of change in an individual's motor
performance with age is insufficient to prevent the identifica-
tion of the work of an individual (1977:92).

Temporal Variability of Ceramic Style

In addition to the macro variation of style through space
(regional variation), there is macrovariation of style through
time. As with the automobile, pottery styles, particularly mor-
phological features, change gradually with time.1 This phe-
nomenon is the basis for ceramic chronology (Shepard
1956:341-48; James 1962:37; Lapp 1975:36).

In general, potters are conservative and do not readily make
changes in their routine (Voyatzoglou 1974:24; Franken
1982:142; Arnold 1985:229; Kramer 1985:92, 96; Nicholson
and Patterson 1985b:237). Foster gave considerable attention
to this aspect of the ceramic industry in Tzintzuntzan. He
found the potters less likely to be innovators than their non-
potting contemporaries, which seems to be true of potters
everywhere (1965:49). The reason for this, Foster believes, is

1. For theoretical considerations, see Binford 1965:205-208; Hill 1985.
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that potters tend to continue tried and proven fabrication
techniques in order to minimize the risk of failure (1965:49; cf.
Arnold 1985:229).

Because of this inherent conservatism, sudden changes in
the ceramic repertoire are probably due to foreign intrusion
(Franken 1982:142). Examples of such intrusion in Palestine
are MB IIA ware and Philistine ware. The reappearance of
older types may also account for such changes, as suggested by
Dever (1970:20).

Factors Affecting Temporal Style Change
The gradual morphological changes that occur through time
are due to slight variations resulting from multiple replica-
tions of an object formed from a plastic medium.1 Because of
the intense interaction previously discussed, these slight
variations become the norm and the same morphological
changes are observed over a wide area.

Certain vessels change more rapidly than others. The
cooking pot, for example, changes very rapidly in the Bronze
and Iron Age and is an excellent chronological indicator. Such
rapid change is undoubtedly related to production volume
(Lance 1981:43). Cooking pots received daily harsh usage and
since they were in the center of domestic activity were highly
vulnerable. As a result, the life span of a cooking pot was much
shorter than that of other vessels (see below). The potter, then,
was called upon to fabricate many more cooking pots than
other vessels, giving rise to a comparatively rapid morphologi-
cal change.

Hodges conducted an experiment using students to illustrate
this principle. An original pot was copied by one student. The
original was removed and the copy reproduced by two other
students, independently. The first copy was then removed and
reproductions were made of the second copies, and so on, to
provide two sequences of five copies each. The results are quite
illuminating (fig. 24); the fifth copy in each sequence degen-
erated significantly from the original prototype. With repeated
copying, the vessel became shorter, the rim became more

1. For an interesting example of style change in a nonplastic
medium, see Cleland 1972.
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everted, and a distinct base appeared. The same was true of
both sequences.

This is perhaps an exaggerated example, since the work was
done by inexperienced students using the coil-built method.
With experienced potters using a wheel, changes would not be
as dramatic, but changes would occur nonetheless. And the
tendency towards degeneration is exactly what is observed in
the archaeological record: when a new type is introduced into
the ceramic repertoire and replication begins, the new type
degenerates with time. These results suggest the possibility
that, through the operation of human factors inherent in the
act of making pottery, similar degenerative changes may
have been taking place simultaneously in different areas of
the country (Franken 1982:142).1

A Proposed Model for the Temporal Variability of Ceramic
Style
It has been noted that ceramic morphology changes with time
and this morphological variation allows the ceramic typologist
to date pottery within a fairly narrow time range, usually 25-
50 years. It has also been noted that morphological changes
seem to occur simultaneously and at the same rate all across
Palestine. A hypothesis which explains this phenomenon is
comprised of three postulates based on the above observations:

Postulate 1 Ceramic morphological variability is primarily
degenerative in nature.

Postulate 2 Ceramic morphological variability is related to
factors inherent in the production process and
is therefore proportional to the rate of produc-
tion.

1. These factors may have included the motor characteristics of the
potters, efforts to take short cuts, etc. J.S. Holladay, Jr, suggests that a
similar element may have been present in the production process
itself. While a freshly turned vessel is drying to a leather-hard state, it
tends to sag slightly. This sag, coupled with repeated replication,
results in a vessel that becomes squatter with time (personal commu-
nication). Since the same production procedures were in use through-
out the country, degenerative factors inherent in the process would be
common to all production centers and would thus tend to maintain the
uniformity of shape, even though it was changing with time.
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Postulate 3 Since ceramic morphological variability is
related to factors inherent in the production
process, the same morphological variability
will occur simultaneously in all locations
where similar production is taking place.
Minor differences between localities due to
rate of production, potters' skill, raw materials,
etc., will tend to harmonize over a large area as
a result of the various factors which contribute
to the diffusion of ceramic style.

In order to test this hypothesis, it would be necessary to
observe an operating potters' workshop over a long period of
time, perhaps several decades.1 Samples of the same vessel
type would have to be taken periodically and compared with
past samples. In addition, other data such as production vol-
ume, potter's skill, and so on, would have to be recorded.

Vessel Lifespan

Once pottery reaches the place of its intended use, the con-
sumer's home, a number of questions come to mind. How was
pottery used? That is to say, what utilitarian function did it
perform? What was the customer's attitude toward the pot-
tery? What was an average household assemblage? What
were the lifespans of various types of vessels? We shall attempt
to answer these questions by appealing to ethnographic obser-
vations.

Pottery and the Customer
The potter will obviously produce only those items that can be
sold and which will bring a profit. Production, therefore, is
based on customer demand. The customer, on the other hand,
will buy only those vessels which fulfill functional needs and
are culturally acceptable. In Guatemala, Reina and Hill found

1. Another way to test this hypothesis is through experimentation
(Binford 1983:24, 104). It is doubtful, however, that it would be possible
to duplicate all of the conditions present in an actual operating potters'
shop, such as day-in, day-out volume production over an extended
period of time, economic pressures, etc.
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that pottery is intimately related to a traditional diet and to
specific ways of preparing food, as well as to custom. The asso-
ciation between diet and pottery is inseparable and changes do
not occur easily (1978:209). Merchants handle only those
items that they know will sell; over the years, they have
learned the requirements of the conservative local customer.

Although many pottery vessels look alike to an outsider, they are
distinctive in appearance from the user's point of view... It is
socially desirable to keep costumbre; for this a wide assortment
of vessels for storing food and water, for cooking different types
of food, and for serving is necessary. Women have a great inter-
est in utensils. During a market day, they like to admire vessels
by tapping them, judging their quality, and looking at them
from an aesthetic point of view. When a good vessel meets with
costumbre, bargaining becomes aggressive, and the consumer
tries as quickly as possible to reach an agreeable price. Such
vessels sell rapidly, while inferior objects are left for harder bar-
gaining. But these too are part of costumbre, and an individual
with less money, in urgent need of a cooking or storage vessel,
will feel satisfied that she too complies with costumbre on a
more humble level (1978:238, 248).

In Darfur, Sudan, there are three types of cooking pots: one
for milk, one for meat and one for porridge, the only difference
being in size. There are two water pots, a small one for carry-
ing and a large one for storing water. Three pots, with the only
difference being in size, are associated with beer: one for
brewing, one for serving, and one for storing (Haaland
1978:56). The Kalinga natives in the northern Philippines
classify their cooking pots according to two types: those for rice
and those for meat and vegetables. These types occur in three
sizes: small, medium and very large. Water jars form another
type (Longacre 1985:337). Thus, particular vessels serve par-
ticular functions in the mind of the customer.1

1. See also Okpoko 1987:450-52. For discussions of the correlation
between morphological attributes and vessel use, see Henrickson and
McDonald 1983; M. Smith 1985; Rice 1987:207-43. On the relationship
between vessel content and function, see Cackette, D'Auria and Snow
1987. For studies on the function of pottery in ancient Palestine, see
Honeyman 1939: Sukenik 1940; Kelso 1948:11-32; Amiran and Dothan
1952; James 1962; 1966:28; R.H. Smith 1964; Kaplan 1965; 1972:73;
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Typical Household Assemblages
Although one would expect that the number of vessels present
in a household would vary in proportion to the size of the
household, several ethnographic studies indicate that this is
not the case. It appears that the number of vessels owned by a
family unit is more closely related to status and wealth
(Kramer 1985:91-92; Longacre 1985:337). The data collected
by Tschopik from the village of Chucuito, Peru, reflect this fact
(table 2).

Another important factor influencing the ceramic popula-
tion is the use of non-ceramic containers. Among the Huichol,
an aboriginal group in Mexico, gourds are used extensively for
drawing, transporting and storing water and are used more
often than pottery for serving food (Weigand 1969:17, 20). As a
result, the number of ceramic vessels in a typical household is
minimal (1969: table III). The minimum number of pots per
household is nine to ten in Dariur, Sudan. There, wood, skin,
gourd or, mostly, basketry containers are used in addition to
pottery (Haaland 1978:56, 57). This stands in sharp contrast to
50—75 ceramic vessels per household in Tzintzuntzan, Mex-
ico, in 1959 when pottery was the prevailing receptacle for
carrying and storing water, and for cooking, eating and
drinking (Foster 1960:607, 608). In 1970 Reina and Hill
observed that the average kitchen inventory in Guatemala
was nineteen vessels. Eighteen of those vessels cost a total of
$4.94, while one large water storage vessel cost $2.20
(1978:246).

The use of metal and plastic containers is now affecting
nearly all studies on vessel frequencies (David and Hennig
1972:21; Kramer 1985:91; Longacre 1985:345). Data on
household ceramic inventories gleaned from several ethno-
graphic studies are presented in table 3.

Leonard 1981; Rainey 1982. On the Egyptian amphora, see Wood 1987.
On Mesopotamian vessels, see Ellison 1984.
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Lifespan of Household Pottery1

Foster made a detailed study of the lifespan of household pot-
tery vessels in Tzintzuntzan, Mexico. He observed five factors
which affect their life expectancy (1960:608; cf. Arnold
1985:152-55).2

1. Basic strength—Life varies directly with the hardness of
the ware.

2. Vessel use—Cooking pots which are used daily have the
shortest lifespan. Casseroles, plates and cups, also in daily
use, last a little longer. Large water jars, although intrin-
sically weaker, are placed in a protected position and
therefore have a long life. Large fiesta pots and casseroles
have the longest life because they are thick and strong and
are used only a few times a year.

3. Mode of use—Objects used at waist height last longer
than those used at or near ground level.

4. Breakage agents—The presence of animals, children or a
careless user increases the risk of vessel breakage.

5. Pottery costs—More expensive vessels are given greater
care and therefore last longer.

Most Mexican vessels are glazed, which provides additional
strength over that of unglazed ware (Foster 1960:608). Foster
found that the average life of cooking and eating vessels was
one year; water jars last a little longer and festive cooking
wares last the longest (1960:608). He noted a water jar that
was 22 years old and an enormous vessel with a capacity of 45
litres that was 40-50 years old (1960:607). Vossen found that
water pitchers last about two years in Spain (1984: 343).

The women of Guatemala take especially good care of their
pottery. For them, it is socially prestigious to own pottery

1. For overviews of studies on the longevity of ceramic vessels, see
Kramer 1985:89-91; Longacre 1985: 334-36; Arnold 1985:152-55.

2. It should be noted that vessels found in a cultic context are not sub-
jected to factors 2, 3, and 4. One would normally expect, therefore, that
vessels found in a temple would be of a greater age than those found in
a contemporary dwelling. For an example of this phenomenon, see
Brug 1985:76, 107. Okpoko found that ritual vessels kept in shrines in
eastern Nigeria had an estimated lifespan of 50 years and above,
whereas the same types of vessels in domestic use had an estimated
lifespan of one year or less (1987:453).
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which has been handed down for several generations (Reina
and Hill 1978:246). Reina and Hill were shown one large ves-
sel that had been made at the beginning of the century (1978:
pi. 407). Similarly, a large cooking pot being used by the
aboriginal Huichol in Mexico was estimated to be 70 years old
(Weigand 1969:33). London observed large pithoi on the island
of Cyprus that were well over a century old (1989:44).

In general, ethnographic studies show that vessel lifespan is
related to vessel size: the larger the vessel, the longer it lasts.
This maxim seems to be related to vessel mobility and cost. In
1971 DeBoer studied the pottery habits of the Conibo, a
hunter-gatherer culture in Peru. He collected data from
seven nuclear families made up of 34 individuals. On the basis
of vessel lifespan, DeBoer projected that the number of vessels
being discarded by these families was 206 in one year, 546 in 5
years and 2248 in 25 years (1974:338).

Ceramic longevity data collected by ethnographers, sum-
marized here in table 4, indicate that ordinary household ves-
sels in daily use will last no more than a few years, but large
vessels which are given special care, or vessels used only infre-
quently, or that have intrinsic value, may last several decades
or longer. Another factor that must be taken into account
when pottery is used for dating purposes is that broken vessels
are often used secondarily for a considerable length of time
(Stanislawski 1969; DeBoer and Lathrap 1979: table 4.4;
Kramer 1985:89; Okpoko 1987:453).

Summary and Conclusions

From archaeological findings, it is evident that similar
ceramic styles were widely dispersed in ancient Palestine.
Archaeological, literary and ethnographic data suggest that a
number of circumstances were responsible for this phenome-
non: commercial sale of vessels, commercial container traffic,
state container traffic, relocating consumers, itinerant potters
and relocating potters. The most prominent of these was no
doubt the commercial sale of pottery. Ordinary domestic
wares were rapidly diffused throughout the country from
urban production centers by itinerant merchants who sold



II. The Diffusion of Ceramic Style 93

their wares through the existing market system and indepen-
dently from village to village.

As a result of factors inherent in the production process,
ceramic styles degenerated with time in proportion to produc-
tion volume. Since the production process was generally con-
sistent across the country, and because of the factors that pro-
duced a uniformity of style, temporal style changes were
much the same in different parts of the country.

The consumer undoubtedly placed a high value on cooking
and eating vessels, expecting them to be functional, as well as
meeting stylistic requirements. Vessels in daily use would last
only a few years, while larger vessels, special-use vessels, and
vessels with high intrinsic value, were given greater care and
would last, perhaps several decades, or even longer.

With the above information in mind, we can now intelli-
gently address the questions raised earlier concerning time lag
in the spread of ceramic style. Relative to Kenyon's statement
on the contemporaneity of vessels of similar form and the
'almost contemporary spread of newly introduced types', we
may say that her observation is entirely correct. Due to the
rapid diffusion of pottery vessels by merchants, the intense
interaction between potters and pottery, and the limited lifes-
pan of most utilitarian vessels, the time lag between the initial
fabrication of a vessel and its final deposition in the archaeo-
logical record was very short, only a few years.

A time increment of several years is insignificant in com-
parison with the observable macrovariation in temporal style
change which is of the order of decades or centuries. From the
point of view of the archaeologist, therefore, if a chronologi-
cally diagnostic vessel of the same form is found at two differ-
ent sites, the two vessels can be considered to be contemporary.
Caution must be exercised, however, with regard to large ves-
sels or vessels which have a high intrinsic value. They may
have lifespans of decades, or even longer in the case of heir-
looms. The same note of caution must be sounded relative to
vessels found in cultic contexts. Such vessels were not sub-
jected to the same conditions as their household counterparts
and therefore tended to have much longer lifespans.

The question which Franken raises with regard to the pos-
sibility that pottery styles of a small village may lag behind
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those of a large urban center need not be a matter of concern.
The pottery merchant traveled to the smallest village or
hamlet; he took his wares to any location where he could turn
a profit. If imported vessels made their way to a small site such
as Deir'Alia (Hankey 1981:113-15), certainly the same mer-
chants would have brought local wares from urban produc-
tion centers as well. Several of the other factors at work in the
diffusion of ceramic style, such as commercial container
traffic, relocating consumers and possibly itinerant potters,
were present in the small village as well as in the urban
center.

On the matter of the work of Deetz and Dethlefsen on
American grave stone styles and its relevance to the pottery
styles of ancient Palestine, it can be emphatically stated that a
motif which has significant religious and cultural overtones,
produced in a non-plastic medium by a small number of arti-
sans, has no bearing whatsoever on pottery styles in ancient
Palestine.1 The style of a utilitarian vessel mass-produced in a
plastic medium by a large number of workers at many loca-
tions follows an entirely different set of determinants and the
two simply cannot be compared.

On the basis of the evidence considered in this survey, we
can confidently conclude that a study of the continuous and
subtle changes in vessel morphology as determined from
stratified deposits, combined with comparative analyses of
material from other sites, remains the most effective chrono-
logical tool available to the Palestinian archaeologist.

1. Subsequent work by other investigators has shown that colonial
grave stone motifs do not follow the ideal pattern of lenticular popular-
ity envisioned by Deetz and Dethlefsen. The popularity of these designs
can be affected by a number of non-chronological factors such as local
variations in style, local preferences by craftsmen and their products,
and the isolation of some rural communities from the mainstream
styles (Baugher and Winter 1983:48). Such factors radically affect the
spatial diffusion of grave stone motifs as well.



TABLES AND FIGURES



96 The Sociology of Pottery

Table 1
Provenience of Palestinian Domestic Wares

from Tel el-Hesi and Gezer

Site Locally Made

Tell el-Hesi b 33%
Gezer c 44%

Made in the Made in the
Coastal Plain a Jerusalem Area

53% 9%
28% 3%

Note: Data obtained from Brooks et al. 1974:64-73.
a. It was not possible to pinpoint exact sources for pottery in this cat-
egory (1974:72).
b. Based on a sample of 225 sherds.
c. Based on a sample of 32 sherds. Eight of the sherds (25%) were of
unknown provenience (1974:64).

Table 2
Household Assemblages for Four Families

in Chucuito, Peru, 1940-1942

Economic Status

Vessel Wealthy Middle Class Poor Poor

Cooking Pot
Jug
Toasting Vessel
Basin
Large Store Jar
Bowl
Cup
Stove
Pottery Lamp
Incense Burner
Figurine
Glazed Piece
Metal Candlestick
Wooden Bowl
Kerosene Lamp
Enamel Basin
Enamel Pitcher
Wooden Barrel
Gasoline Tin
Bottle
Tin Cup
Tin Oil Lamp

14
11
5
7
5

45
13
4
0
2
9
5
7
2
3
6
2
3
8
0
0
0

11
2
3
7
1
19
5
2
0
0
5
2
4
2
1
4
3
0
3
8
0
0

7
2
1
2
2
17
0
1
0
1
1
2
0
2
0
0
0
0
3
0
3
1

8
2
2
3
0
12
0
1
1
0
0
1
0
0
0
0
0
0
1
2
0
0

Note: Data obtained from Tschopik 1950:215-16; household size not stated



Tabled
Average Ceramic Inventory for Typical Households in Various Cultures

Location

Type of Culture
Time of Survey
Number of Households

Vessel
Small Cooking Pot
Medium Cooking Pot
Large Cooking Pot
Bowl
Mug
Small Jar
Medium Jar
Large Jar
Miscellaneous

Total

B6, North
Cameroon a

Tribal Village
1970
15

4.3
7.7
2.3
2.2

3.1
1.3

Luzon, the Philippines Ucayli River
Dangtalan b Dalupa c Forest, Peru d

Tribal Village Tribal Village Hunter-Gatherer
1975-76 1979-80 1975-76 1979-80 1971

49

5.1
1.9

—
1.8

0.9

49 44

6.2e 3.1
5.4e 0.4

l.lf 2.0

0.7 0.1

44

5.8e

0.7e

2.0

0.3

18

0.8
1.7
1.2
3.4
1.2
0.8
2.0
0.8
1.3

20.9 9.7 13.4 5.6 8.8 13.2

a. David and Hennig 1972:17.
b. Longacre 1985: table 13.2.
c. Longacre 1985: table 13.3.
d. DeBoer and Lathrap 1979: table 4.3.
e. The increase in cooking pots between 1976 and 1980 in Dangtalan and Dalupa was due to an improved economic
situation (Longacre 1985:341-45).
f. The decrease in medium (water) jars between 1976 and 1980 in Dangtalan was due to an increase in plastic
water containers made possible by an improved economic situation (Longacre 1985:345).



Table 4
Mean Vessel Lifespan for Different Vessel Types in Various Cultures, in Years

Type of Culture
Number of Households

Vessel
Small Cooking Pot
Medium Cooking Pot
Large Cooking Pot
Bowl
Mug
Jug
Small Jar
Medium Jar
Large Jar
Exceptional Cases

B6, North
Cameroon8

Tribal Village
15

2.7
2.5
10.2
2.7

12.5
Three large

store jars >130
years old

Tzintzuntzan,
Mexicob

Urban Village
4

Water jar 22
years old
enormous

vessel 40-50
years old

Luzon, the Philippines0

Dangtalan Dalupa
Tribal Village Tribal Village

49 44

4.65/4.23e

13.80/13.00*

8.17

5.45/3.546
9.00/—•

7.18

Ucayli River
Forest, Perud

Hunter-Gatherer
18

1.13
0.88
1.38
0.31
0.24

0.71
0.78
1.13

a. David and Hennig 1972:21-22; cf. Bedaux and van der Waals 1987.
b. Foster 1960:607-608.
c. Longacre 1985: table 13.1.
d. DeBoer and Lathrap 1979: table 4.5.
e. Rice cooking pot and vegetable/meat cooking pot, respectively.

>1
>1
>1
>1

1
1
1
1
1
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Figure 1. Potter's wheel thrust bearings from the Bronze Age, all of
basalt. 1. Megiddo Str. XVIII, after Loud 1948: pi. 268.1; 2. Jericho
H.xiii-xiv, after Kenyon and Holland 1983: fig. 231.2; 3. Megiddo Str.
XVI, after Loud 1948: pi. 268:2; 4. Megiddo XV, after Loud 1948: pi.
268.3; 5, Jericho City C, after Garstang 1934: pi. 19.2; 6. Lachish Grid
Square A.26, after Tufnell et al. 1958: pi. 21.1; 7. Sarepta Sounding Y
Str. K, after Anderson 1979: pi. 22.10; 8. Hazor Str. IB, after Yadin et
al. 1958: pi. 87.24; 9,10. Hazor Str. IB, Yadin et al 1960: pi. 127.22, 23.
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Figure 2. Potter's wheel thrust bearings from the Iron Age, all of
basalt except no. 2 which is of limestone. 1, 2. Lachish Cave 4034, after
Tufhell et al. 1958: pi. 49.12,13; 3. Gezer Field VI Str. 5A-C, after Dever
et al. 1971: fig. 15d; 4. Megiddo Str. V, after Lamon and Shipton 1939:
pi. 114.2; 5. Hazor Str. IX, Yadin et al. 1961: pi. 213.15; 6. Megiddo Cave
4, after Guy 1938: pi. 153.11; 7. Megiddo Str. II, after Lamon and Ship-
ton 1939: pi. 114.3; 8. Megiddo Cave 59, after Guy 1938: pi. 157.17; 9.
Megiddo Cave 26, after Guy 1938: pi. 154.13; 10. Hazor Str. Ill, Yadin et
al. 1958: pi. 77.18; 11. Megiddo Str. II, after Lamon and Shipton 1939:
pi. 114.1.



Figure 3. Reconstruction of a double potter's wheel.
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Figure 4. Plan and section of the potter's wheel emplacement in Cave
37 at Megiddo (Guy 1938: fig. 84.H).
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Figure 5. Potters' jars from the Late Bronze and Iron Ages: 1. Yadin et
al. 1961: pi. 269.21; 2. Guy 1938: pi. 37.12; 3-5. Tufnell et al 1958: pi.
79.808, 809, 811; 6, 7. Tufnell 1953: pi. 90.393, 394; 8-10. Guy 1938: pis.
38.29,30; 39.2.
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Figure 6. Schematic cross-section of a vertical (updraft) kiln: A—stok-
ing pit, B—fire box, C—pottery chamber, D—exit flue.
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Figure 7. Vertical kilns from the Bronze and Iron Ages. 1. De Vaux
1955: fig. 9; 2. Pritchard 1975: fig. 14; 3. Guy 1938: fig. 89; 4. Falconer,
Magness-Gardiner and Metzger 1984: fig. 4.



Figure 8. Pinax fragment (right) and conjectured restoration (left) showing a schematic drawing of the interior of
a Greek vertical kiln. Vases are shown inside the pottery chamber, which is isolated from the fire box by a
perforated floor. The floor is supported by a column. Burning embers in the fire-box are represented by dots in the
lower left hand corner of the scene. At the top of the kiln is an exit flue. Near the flue are two small test pieces,
with hook holes, to be removed during the course of firing to test kiln conditions (Noble 1965:73-74, fig. 238).
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Figure 9. Schematic cross-section of a horizontal (downdraft) kiln: A-
stoking pit, B—fire box, C—pottery chamber, D—exit flue.
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Figure 10. Horizontal kilns from the Iron Age. 1. M. Dothan 1971: plan
12.1088; 2. Grant 1934: map III.490; 3. Grant 1934: map 11.441. Nos. 2
and 3 reproduced courtesy of the Treasure Room, Haverford College
Library, Haverford, PA.



Figure 11. Eighteenth Dynasty tomb painting showing all of the essential elements of a pottery workshop. The
master potter sits at a single wheel fashioning a vessel from a conical lump of clay. An assistant turns the wheel
and aids the potter with the clay. Behind the potter are rows of vessels, probably newly formed and in the process
of air drying. In the foreground another assistant kneads clay with his feet, preparing it for the master potter. To
his left are two large jars, undoubtedly containing water to be mixed with the clay. In the background are two
baskets containing a reddish material, possibly prepared clay, and a pile of the same material on the floor. To the
right of the scene a worker seals the top of a vertical kiln, probably in preparation for firing. Tomb of Kenamun,
Thebes (Davies 1930: pi. 59).
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Figure 12. LB IIA pottery workshops associated with the Stelae Shrine,
Razor Area C, Str. IB (after Yadin et al. 1960: pi. 208).



Ill

Figure 13. Isometric reconstruction of Hazor Stelae Shrine and associ-
ated buildings (Yadin et al. 1960: fig. 5).



Figure 14. Potters' Cave 4034 at Lachish (after Tufnell et al. 1958: pi. 92).



Figure 15. Potters' quarter at Ashdod, Area D, Str. 3a (after Dothan
1971: plans 8, 10).
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Figure 16. Distribution of archaeological evidence for pottery making
in the Bronze and Iron Ages.
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Figure 17. Distribution of Philistine Ware (after Dothan 1982: map 2).
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Figure 18. Water jars, bowls and braziers being transported by donkey,
Casablanca, Morocco (phot. R. Vossen, 1980).

Figure 19. Pottery for sale in a market at Gueddara, Morocco (phot. W.
Ebert, 1980).



Figure 20. Pottery merchants in Guatemala setting out with their wares (phot. Rubin
E. Reina; PI. 382 of The Traditional Pottery of Guatemala by R.E. Reina and R.M. Hill
II, University of Texas Press, 1978).
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Figure 21. Pottery for sale in a market at Bine el-Qidane, Morocco
(phot. R. Vossen, 1980).



119

Figure 22. Water jars being transported by cart, Sidi Rahal, Morocco
(phot. R. Vossen, 1980).
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Figure 23. Distribution of 'Midianite ware' (after Kalsbeek and London
1978: fig. 1; with the addition of Gezer, Brandl 1984).
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Figure 24. Degeneration of ceramic form with repeated replication
(Hodges 1965: fig. 3). Reprinted from Ceramics and Man, ed. F.R.
Matson, Viking Fund Publications in Anthropology, 41, 1965, by per-
mission of the Wenner-Gren Foundation for Anthropological
Research, New York.
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