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ABSTRACT 

By integrating historical and archaeological data, an eco

logical model is generated to explain the growth and decline of 

Byzantine poptilations in the Negev Desert of Israel, It is shown how 

frontier peasant communities adapted to an imperially protected eco

nomic system through regional and inter-regional trade networks, and 

specialization of agricultural production oriented to a market 

economyo In this way populations could expand the boundaries of re

source acquisition beyond their local habitat. Population growth and 

aggi'egation in the Negev can be explained with am ecological model of 

empires. Concepts of local carrying capacity are inadequate for 

xmderstanding the population dynamics of the area because the Byzantine 

economic and politiccQ. system allowed populations to grow beyond the 

limits set by local environmental fluctuations. 

To test £ind refine an ecological model of an imperial system, 

I use the multivariate analysis of amphorae excavated from the site 

of Byzantine Jemmeh and data collected from a systematic survey of the 

Wadi Ghazza area in the northwest Negev. Also included are full 

descriptions of all deposits and artifacts at Byzantine Jemmeh, all 

Roman-Byzantine sites recorded during the survey, and an early Byzan

tine cemetery excavated at Byzantine Jemmeh, 

xii 



CHAPTER 1 

THE ECOLOGY OF EMPIRES 

Introduction 

In the deserts of the Middle East, Africa, and Asia are often 

found the abandoned settlements of once thriving empires. Explorers 

and scholars alike have been greatly impressed by the sharp contrast 

between the hostile and arid environment and the sumptuous remains of 

these people. Temples, public buildings, elaborate hydraulic and 

agricultural systems, and exotic trade goods reflect the achievements 

of these people despite their immediate surroundings. Many of these 

sites are characterized as caravan halts, administrative centers, urban 

habitations, and religious centers and examples include the Nabataeans 

and Byzantines of the Negev and Transjordan (Glueck 1959* 1965)» the 

Palmyrenes of Syria (Rostovtzeff 1932), the state of pre-Islamic Arabia 

(Doe 1971)1 and further afield the ruined settlements of the Chinese 

steppe on the northern silk route (Stein 1912). These sites bear wit

ness to the recurrent patterns of population aggregation and political 

consolidation within environmentally marginal areas. Explanations for 

the existence of these sites have by and large been reduced to the con

clusion that they "benefitted" from the trade routes on which they 

often lay. V/hile such interpretations are doubtless correct, they are 

inadequate and do not contribute to an understanding of the actual 

systems through which populations exploited economic networks, under 
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what conditions such exploitations were feasible, and the manner in 

which these cultures collapsed. 

In this dissertation, I propose a more systematic model, com

bining historical and archaeological data, in the attempt to understand 

the conditions in which large populations can prosper in unfavorable 

environmental conditions. The fundamental research problem is to 

explain the popialation growth, maintenance and decline, in an area 

of limited agriculttiral potential that was £ilso a frontier prov

ince of the Byzantine Empire. Data from three major fields of study 

must be synthesized to formulate a suitably operational model of popu

lation dynamics. First, ecological theory provides the principles that 

relate population growth to exploitable resources in the environment. 

Next, historical documentation provides a temporal and spatial framework 

for Byzantine Jemmeh, the site \inder study, and for the social and 

economic institutions of the Negev Desert communities in the Byzantine 

period. Finally, the archaeological remains from Byzantine Jemmeh, 

combined with settlement data collected from a regional survey, provide 

the primary empirical data for the expansion and refinement of the 

ecological model. 

By so conjoining of models and data, this study intends to make 

tv;o specific contributions. The first is to increase our knowledge of 

a provincial community in an imperial setting, here in Byzantine 

Palestine. This is a type of settlement not normally represented in 

historical texts and rarely studied by classiceQ. archaeologists or by 

anthropologists. Nevertheless, provincial peasant communities were the 

mainstay of the Byzantine Empire as they were in fact for most early 
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states and empires. In such communities the food for the cities was 

grown and the taxes provided support for the bureaucracy and army. 

The second contribution will be to suggest a general research strategy 

so that the dynamics of imperial systems can be more fully appreciated 

with the fruitful juxtaposition of both archaeological and historical 

data within an ecological framework. 

The first chapters in this dissertation thus deal serially 

with matters of ecology, history, and archaeology. Initially, an eco

logical model is presented, dr-awing on the fundamental concepts of 

energy flow and nutrient cycles as a means by which populations inter

act with their environment. The political and economic systems of 

Byzantine Palestine are considered in an attempt to translate these 

biological concepts into pragmatic terms. Specific investigations 

focus on the money-based economy, imperial patronage of strategic prov

inces, and trade networks as facilitating the flow of energy and 

nutrients to local populations. Underlying these studies is an appre

ciation of the complex trading system operating on the local, regional, 

and interregional levels vdth each level of the system delimited 

through documentary and archaeological evidence. 

The second chapter consists of a review of the Negev environ

ment. Focus is placed on the non-biological factors limiting local 

agricultural production, the most importeint being geography, soil, and 

rainfall patterns. These data indicate a precarious existence for amy 

local population relying on subsistence agricultiure. Once it is estab

lished that population growth an.l stability are severely limited by the 
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local carrying capacity of the environment, alternative methods by 

which local populations were maintained can be determined. 

The third chapter reviews the administrative history and socio

political structure of the Negev in Byzantine Palestine. Energy flow 

in the form of tsixes, military and civil expenditures, corve'e labor, 

and trade had critical effects on frontier communities. It is impor

tant to understand the position of the provincial community within the 

bureaucratic and administrative structure of the empire. One socio

political unit of the village territory, the royal estate, and finally, 

the specific community will be investigated. Arguments v/ill be pre

sented in this chapter for the identification of Byzantine Jemmeh as 

the site of Orda, the provincial and ecclesiastical center of the royal 

estate of saltus Gerariticus. 

The fourth chapter contains the presentation of all archaeolog

ical materials and loci excavated at the site of Byzantine Jemmeh. 

This information is the prelude to the actual analysis of specific 

artifacts classes in Chapter 5» giving the function ajid date of archa

eological contexts from which the relevant artifact classes were 

extracted. 

The fifth chapter is an analysis of amphorae from Byzantine 

Jemmeh. A review of amphorae studies in classical archaeology is 

followed by the multi-variate examination of the Byzantine vessels 

that were used in the storage and transport of some commodities. 

Consonant with the tenets of the general ecological model, amphorae 

are viewed as a strong material indicator of energy flow. The analysis 

reveals aspects of economic relationships between the people of 
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Byzantine Jemraeh and other communities which explains the exact nature 

of their desert adaptation within em imperial system of resource and 

energy flow. 

Chapter 6 looks at the Byzantine adaptation from a regional 

perspective. Using data collected from a systematic random sample of 

a 250 kilometer area around Byzantine Jemmeh, and informed by princi

ples derived from locational analysis, evidence is presented to show 

that extreme population nucleation and the centralization of specific 

functions, including amphora manufacture, characterize the Byzantine 

period in the northwest Negev Desert. It is further suggested that 

site distributions in the Negev may also rcjflect a common situation to 

ether areas on environmental and political, frontiers. 

In the conclusion, I relate the methods and data discussed in 

the previous chapters to the more gener-al discussion of ecological 

principles applied to complex civilizations. Provincial communities 

in marginal ecozones may react to imperial control in similar and pre

dictable ways which invariably connect their future to the futiire of 

the empire. In light of such processes, new research strategies are 

advocated for the study of the rise and fall of early states, and 

commonly used models of change previously applied to non-complex 

societies are repudiated. 

Following the conclusions are appendices which detail specific 

artifact domains including sherd counts, the catalogue and illustration 

of ceramics and small finds, the description of all Roman and Byzantine 

sites found on the survey, an inventory of zooarchaeological remains, 

and the description and analysis of the early Byzantine cemetery. 
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The General Ecolopiical Model 

V/e must begin with some basic, ground-laying definitions before 

attempting to apply ecological concepts to complex societieso Biologi

cal ecologists are the ones who really systematized the field of 

ecology and have put special emphasis on the characteristics of popu-

Ijcions (E. Odum 1971i Whittaker-1970, Boughey 1968). The fundamental 

tr-sits they observe ajid measure are density, distribution, growth main

tenance, and decline of populationso These characteristics include 

fcoc.h synchronic and diachronic aspects. Ecologists furth - explain 

tht structure and chajiges of populations by placing them in the concep

tual framework of the ecosystem. An ecosystem is a model of "a com-

muiiicy and its environment treated together as a functional system of 

complementary relationships, and circulation of energy and matter" 

(VAiibtaker 1970:1). V/ithin the system there are various definable 

levels of organization: the individual organism (for our purposes, a 

human being), the population or members of the same species (here, a 

social "community" of people), and the community or systems of popu

lations of different species (here, for example, a population of humans 

plus their domestic plants and animals, gathered v/ild plants and hunted 

anitral. agricultural pests, diseases, and other organisms with which 

they interact). 

In the strict biological sense, the interaction that takes 

place between populations in a community is through the exchange of 

nutriencs and energy extracted from the environment. This is variously 

known as the food chain, energy flows, and nutrient cycles. The rate 

of fiov, of useful energy is usually measured as calories per day or 
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ergs. The flow of nutrients is measured as biogeocheraical cycles of 

specific materials such as nitrogen compounds, phosphates, water, and 

carbon dioxides For examples of the methods and problems of measuring 

energy flow and nutrient cycles, see E. Odum (1971:57-105)» 

Energy originates only from the sun and is stored in plants 

through photosynthesis. Nutrients originate in the soil and atmosphere, 

and are stored in plants (primary producers). A transfer of energy and 

nutrients takes place when an animal (herbivore or primary consumer) 

eats the plant or when an animal (carnivore or secondary consumer) eats 

another animal. When organisms die, their chemical constituents return 

to the soil, water, or atmosphere to be recycled through the ecosystem 

by way of plants. Energy flow, however, is nonrecyclable ajid after 

each energy exchsinge between plants and animals, or animals and ani

mals, there is a loss of energy in the form of heat dissipating into 

the environment. Animals also waste heat in any activity such as loco

motion or respiration. An efficient energy tiser will direct as many 

calories into useful work (i.e., energy producing work) as possible, 

but there will always be energy wasted in the form of excess heat. 

Once energy is expended, the only source of new energy is the sun. 

Nutrients on the other hand are cycled through the system. 

If we were going to measure the energy output of an agricul

tural based civilization, such as the Byzantine Empire, we might do so 

in terms of crop yields or annual net production (E. Odum 197l!'<-5-'+8). 

Some of the energy stored in the wheat may be used by an individual 

to sustain himself and his family in their daily work. Once that 

energy is expended it cannot be retrieved. Some of it is also 
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released as body heat that dissipates into the atmosphere# Some of the 

wheat will also be lost to man's competitors such as rodents, insects, 

and bacteria that can destroy stored surpluses. 

We face a difficult task, that is, is to put the biological 

model in terms that are applicable to a provincieil population in the 

Byzantine Empire. Just as biologiceil ecologists model the ecosystem 

of a coral reef, lal:e, or forest, we can model the ecosystem of a com

plex political state (H. T. Odum 1972). Hov/ever, unlike the biological 

models, energy flow and nutrients cycles in an empire are not confined 

to the geographical limits of a single habitat. We have cultural fac

tors — technological, political, economic, aind ideological features 

of the Byzantine state — which permitted the transfer of food over 

a wide geographical area. At the settlement of Byzantine Jemmeh in 

the Negev, population nucleation, growth, and maintenance must have 

been significantly affected by trade links with other populations. The 

political and economic factors affecting this trade are as important 

as the local environmental factors for explaining the development of 

this town. The government regulated transportation systems in order to 

protect the frontiers and facilitate trade. These road systems (Avi-

Yonah 19'<^0; Chevallier 1976) allowed local marginal communities to 

specialize in exportable agricultural produce such as wine and olive 

oil. V/e will look at some specific documentary evidence for this later. 

In addition, non-consumable goods could be produced for export. In 

this way local communities may have acquired food to support a high 

population density, despite local environmental limitations. 
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The currency system was a means of storing potential energy 

because it could be used to buy resources in times of environmental 

stress (saving money for a rainy day, so to speak, except in this case 

it is for the day when it does not rain)« A stable currency and safe 

transportation system were necessary for communities in marginal areas 

if they were to benefit from inclusion within the empire. In addition, 

for the money and road systems to operate, there had to be political 

and economic stability within the province maintained by either the 

local or, more importantly, the imperial government. Such conditions 

seem to correlate with periods of population growth and maintenance in 

the Negev despite limiting local environmental conditions (see next 

section on population growth)« 

Population growth sind state level political conditions seem to 

have been mutually reinforcing factors. With greater productive output 

and size of local populations came greater tax revenues from commerce 

and cultivated lands, greater corvee labor supplies, and greater man

power for the state (Eisenstadt I963:121-150). 

Depopulation had exactly the opposite effects in parts of the 

Empire during the 6th and 7th centuries, leading to eventual collapse 

(see Jones 196'+;1040ff for a detailed discussion). 

The positive effects of population growth must have been espe

cially important in the frontier areas such as the Negev when Bedouins 

raiding the (Sassanian) Persisin Empire and the Ghassanid sind Lakhmid 

Kingdoms threatened both territorial integrity and lucrative trade 

with the Orient (Christides 1970:9-1^+). It was thus in the interest 

of the Byzantine state to encourage energy flow and thereby insure 
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stable populations in frontier Palestine despite environmental factors 

limiting population growth (Eisenstadt 1965:121-130). In this way, 

effective counter-forces could be mobilized against invaders or at 

least serve as an effective threat. 

A general model of energy flow in the Roman Empire, proposed by 

H. T. Odum (1972) is worth examining here. He focuses on the role of 

the state in controlling the direction and rate of energy flow from 

local producers, and he submits that "power" is the key variable for 

understanding the complex interaction of special units in an empire. 

Odum defines "power" as the ability to control the flow of energy pro

duced by local communities for the specific purposes of a political 

entity, typically the state. These purposes include the development 

and maintenance of the bureaucracy, transportation systems, internal 

security, aind even the continued viability of local populations for 

ensuring their further taxable production. A similar definition of 

power is found in Eisenstadt's comparative study of empires but he 

calls it "the mobilization of resources" (Eisenstadt I963). He sees 

expsinding empires as those which can induce (or force) other states or 

communities to subordinate their local political goals, to disembed 

local resources and work, and to redirect the energy flow according to 

the larger goals of the empire. 

The relationship of various components of the Roman Empire is 

elegantly diagrammed by H. T. Odum (see Figs. 1 and 2). It indicates 

the pathways by which the Roman government directed the grain levies 

and work effort of the provinces through the bureaucracy, storage 

facilities, and economic transactions (H. T. Odum 1972:3^-39)• The 
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Energy circuit diagram for some principal compartments of the Roman Empire, a complex human net
work operating on solar energy. (1) With spread of information on organization and military methods, competing or
ganizer countries begin to draw from some of the input energy flows. (2) Developing controls. (3) Service work of the 
provinces supplies slaves, legion recruits, and special manufactured goods. (4) Military work by Roman legions pre
vents system drains into surrounding alternative systems by blocking the work of group 6 at switch 4. (5) Intrapro-
vincial commerce uses the currency system. (6) Surrounding provinces have potentially competing governments. 

Figure 1» Energy flow diagram of th4 Homan empire. — In, H. T. 
Odum Power, Environment^ and Society 1972:253, with 
permission. 
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M(>d(iU>s of the energy circuit language, (a) Circnlar symbol represents 
a source of energy stich as llie sun, fossil fuel, or the water from a reservcnr. A full 

description of tins source \v(n«M reepiire supptemenlar}- description indicating if tlic 
sourcc were constant force, constant flux, or programmed in a particular sequence 
with, for example, a srpiare wave or sine wave, {b) Passive storage symbol showing 
location in a system for passive storage sitcli as moving potatoes into a grocery store 
or fuel into a tank. No new potential energy is generated and .some work must be 
d<mc in tlie pnicess of moving the potential energy in and out of tlie storage by 
some oilier unit, (c) Heat sink retpiired accf)rding to the second law of themio-
dynatuics hir all proLX'Sses ll»at are real and spontaneous. All processes deliver some 
potential energy Into heal. Heat is tlie random wandering of molecules that liave 
kinetic energy and it is this wandering from a less probable to a more probable state 

t l i a t  p u l l s  a n d  d r i v e s  r e a l  p r o c v s s e s  a i n n e c t e d  t o  s u c h  f l o w s ,  ( d )  C o m b i n a t i o n  o f  ( b )  
and (c) tliat represents the storage t)f new potential energy against some storage 
forc-e, and sudi work requires a dispersal of some jxilential energy into heat to be 

spontanetms. If tl^s storing is done at the maximum possible rate, l)ien 50 percent 

must be delivered into tlie heat sink, (c) Hie bullet-shaped sym!>ol ri-presents the 
reception of pure wave energy such as sound, light, and water waves. In this module 
energy interacts witli some cycling material producing an energy-activated state, 

which Uien returns to its deactivated slate passing energy on to tlie next step in a 
chain of processes. Tlie kinetics of tliis module was first discovered in a reaction of 

an enzyme witli its sul)strate and is called a Michaelis-Menton reaction. (/) Work 
gate module at which a flow of energy (/g) makes jwssible anotJier flow of energy 

(/|). This action may be as sitnple as a person turning a valve, or it may be tJie 
interaction of limiting fertilizer in photosynthesis, (g) Hexagonal symbol represents 

tlie combination of {d) and (/) by which potential energy stored in one or more 
sites in a sul)syslem is fed back to do work on llie sutxessful processing and work of 
tliat unit. In its simple form tliis module is sometimes said to be autocatalytic. Its 

growth when graphed has a sigmoid pattern. (/») This symbol is a combination of 

(g) and (e). Energy captured by a cycling receptor unit is passed to self-maintaining 
unit tliat also keeps tlie cycling receptor machinery working, and returns nrcc.ssary 
materials to it. The green plant is an example. (») This symbol is used for flows, 

which have only on and off states controlling other flows by switching actions. There 
are many possible switching actions as classiBed in discussions of digital logic. Some 

are simple on and olf; others are on when two or more energy flows are simultane
ously »)n; some are on when ctinnecting energy flows are off, and so fortlj. Many 

actions of complex organisms and man are on and off switching actions such as 
voting, reproduction, and starting tlie car. (/) This symbol is used for systems that 
have money cycles as well as energy Bows. Money flows in tlie opposite direction to 

the flow of energy and tlie concept of price which operates among human bargains 

adjusts one flow to be in proportion to tlie oUier. Thus a man pjirchasing groceries 
at a store receives groceries in one direction while paying money in the opposite 
direction. The heat losses of Uiese transactioas are small since tlie work involved is 

small. If tltere arc complex structures regulating tiie transactions the costs of the 
coupling may be greater, (k) As in (/) tlie work of one flow niakef possible the 
work of a sectind, but in this module (k) the amount of energy suppli^ from tlie 
upper flow is that necessary to increase tlie force expressed by tlie system by a 
eoiLstant factor, which is called tlie gain. For example, a species reproducing with 
10 offspring has a gain of 10 so long as tlie energy supplit-: r.jc more than adequate 

lo maintain this rate of increase. (/) This symbol represents tlie characteristic of 
many systems to develop a backforcc agaiast any input driving force so long as that 

force is increased. At the same time some energy storage is arranged so that when 
tlic forcing impetas ceases, tlie energy unit delivers a forward flow (from some storage 
or otiier source) in proporti{)n to tlie earlier integrated impetus. Many organisms, 
human behavior programs, and conservative institutional programs have stubbornness 
of tliis fonii. In elcctrical systems such units allow time lags and oscillations to be 
designed or eliminated, (m) Allows flow to pa.ss in one direction only even though 
there may be backforcc from downstream storage. Symbok {d-k) ako have the one
way property becaiLse of energy losses p.nd interactions witli second flows. If Aere 
are no backforccs from downstream storages an ordinary barb is used without the bar. 

(n) Intersection of two flows of similar energy 'ype, capable of adding. The behavior 

of tliis symbol may be contrasted with that of the work gate where the interaction is 

mulb'plicative. Each of tliese modules has characteristic equations which may be 

evaluated in real examples (see Appendix). 

Figure 2. Key to symbole for the energy flow diagram of the Roman empire. — In» H, T 
Odum Power, Environment, and Society 1972:38-39* with permission. 



model shows stored solar energy as the grain stores of the empire. 

These grain stores are a function of the provincial territories which 

produce the grain. Other states and rebellious provinces were in com

petition with Rome for this limited territory so that the Empire used 

much of the energy output from agriculture for self-maintenance. If 

production is not enough to finance the control of provincial popula

tions and hostile states, there is an accelerated decrease in imperial 

power as competing states gain more control. This model is much sim

plified but it does serve to illustrate some important principles. For 

such a system to succeed it must counteract energy dissipation or 

entropy expressed by Odum as an "energy sink," V/e have already dis

cussed the loss of heat by organisms when they exchange energy or in 

their daily activities, Odum applies this same principle to whole sub

systems of an empire such as the array or an office of the state. As 

the Roman Empire expanded into a greater number of provinces, and then 

in the Byzantine period subdivided its large provinces into smaller 

ones, it produced a larger bureaucracy for the administration of energy 

flow. The larger the bureaucracy for the storage, processing, and 

transporting of reso\irces, the greater the energy needed to maintain 

that system and therefore, the greater is the need for higher energy 

production. Odum (1972:232) estimates that energy expenditures must 

be 10^ less than energy production to counteract entropy and maintain 

the system. He derives this figure from simple biological communities 

which may or may not be analogous to complex political systems. It may 

prove interesting to investigate these figures if we could estimate net 

imperial expenditures as well as energy input. Due to the complexity 



of the problem it will be some time before we can qusintitatively de

termine the energy constraints on the growth of empires, Hov/ever, a 

type of model proposed by Odum (1972:206) may some day provide the 

means to test his hypothesis. 

A study of the money economy is a step in the right direction 

for the quantification of energy flow in the Byzantine Empire. Money 

allows the work of one person to be rewairded by giving him the ability 

to purchase energy produced by other segments of society. For putting 

energy to work, one receives money which can be transferred to more 

energy. In an ecosystem network, energy and money move in opposite 

directions (H. T. Odum 1972:39). This can be simply seen in the ex

change of money for food in the market or the payment of a mason to 

build a house. Money is a means of organizing energy for specific 

goals. By controlling the direction and rate of flow of money one de

termines the flow of energy in an ecosystem. 

Constantine the Great established the gold solidus as the 

standard currency of the empire. It was an important factor in the 

economic stability of the Byzantine Empire because its weight and purity 

was maintained by the state and served as a reliable standard for 

evaluating small monetary denominations, goods, and services. In the 

third and fourth centuries A.D., taxes in kind remained the rule but 

thereafter gold became increasingly important as a standard for taxes 

and subsidies (Jones 196^:109ff.). By A.D. ̂ 08 the officers of the 

limitanei or border militias were paid entirely in gold (Pharr, 19^3 

translation of Code of Theodosius, VII.iv,30,'t09). By A.D. ̂ 23 and 

^39 the salaries of all civil servants were commuted to gold. However, 
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land taxes were still collected in kind (Jones 196^:205). For analy

tical purposes the collected agricultural produce represents the 

potential to do work in the same way as moneyo Gold v/as also important 

in private transactions, particularly wholesale trade, and was quickly 

adopted in the mid-fourth century A.D. 

One of the important aspects of energy management is storage® 

Surplus must be stored for longer periods of time and can also be more 

easily transported. The conversion of agricultui'al produce into money 

is a convenient way of storing potential energy for future use. The 

concept of energy storage may well be applied to the many coin hoards 

reported by classical sirchaeologists and numismatists such as the large 

silver coin hoard found at Mampsis (Kurnub) in the Negev Desert (Negev 

1967:51-52). In a large building inside the town, which had stables 

suggesting it was a caravanserai or calvary barracks, 10,500 Late Roman 

coins were found hidden in a copper jar under the staircase. 

Since the relation between money and the energy output is 

symbolizes can fluctuate, it is advantageous to regulate the currency 

to protect its value. This the Byzantine emperors tried to do, but 

with decreasing effectiveness, through the 6th and 7th centuries. 

The imperial solidus for a long time remained a reliable medium 

of exchange and v;as accepted throughout the empire, and also in China 

and in those parts of Europe conquered by the Goths, Vandals, and other 

barbarian groups (Jones 196^:825). Gold coinage was actually estab

lished for tax collection by the state and for large scale trade, rather 

than small scale local exchange. While the solidus remained the stan

dard, small bronze and copper coins were minted in increasing numbers, 
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for local use and imperial payments to the bureaucracy and army. Their 

value was supposed to be a specific fraction of the solidus but the 

increasing circulation of these small denominations caused inflation 

in the 5th century because they were never taken out of circulation by 

taxes. The rate of flow of coins therefore greatly increased while 

actual energy flow did not. 

So far I have discussed energy flow on the imperial level. Our 

focus, however, must be on the local or provincial level. The imperial 

level ecosystem of analysis is much too large and heterogeneous for an 

empirical study of energy flow using archaeological data. Moreover, 

the successes and failures of the imperial state must at least in part 

be analyzed in terms of relationships to local productive populations. 

The converse also holds, that the successes or failures of local pro

ductive units can be analyzed in terras of relationships to the state® 

Howard T. Odum (1972) concerned himself primarily with the state level 

of organization but his analytical perspeci;ive is equally useful for 

the study of local populations. 

Returning to Odum's model (Fig. 1), we see that he divides 

provinces into two separate but related components, those supplying 

services and those supplying grain. These two components exchange 

energy (work for food) by means of the currency system. They interact 

with the state by providing grain, goods, and labor levies. In return 

the state controls work, the slave market, commerce, transportation, 

etc., so the provinces continue to be productive. This model is fairly 

illustrative of the interdependent variables which show how the Roman 



Empire was organized but it is, of course, difficult to operationalize 

these variables in a specific study. Derived from Odum's work, I pro

pose a model more useful for the archaeologist. It contains three 

major components: (1) local population size and density; (2) local 

environmental factors; and (3) social, political, and economic condi

tions affecting the flow of resources and stability of the monetary 

system. All of these components are labels for a whole group of de

pendent and independent variables which will be considered in the 

following chapters. For instance, local environmental conditions in

clude rainfall patterns which are an independent variable, but disease, 

erosion, and soil conditions are environmental factors that are depen

dent on local population size and density. In the third component, 

political stability in the empire may be affected by the ability of the 

government to utilize taxes, grain, and manpower from the growing popu

lations in the provinces, but stability may also be dependent on 

outside forces. Thus, increased railitsiry protection or the payment of 

tribute may help to neutralize competing groups, such as hostile king

doms on the borders or raiding Bedouin who might otherwise siphon off 

energy. However, if the costs to stabilize an area are greater than 

the energy that is saved as a result, the cumulative effect v/ill be a 

weakening of population stability not only in the frontier area, but 

possibly the empire as a whole. It is generally within the interests 

of the state to increase popialation size because of concomiteint in

creases in head-taxes and production taxes, which the state can use to 

finance administrative offices and the military. A well-financed 

military and bureaucracy may better protect and manage energy flow 



networks and the flow of money and resources into the provinces, even 

if local environmental conditions degenerate. 

The archaeologist is best equipped to study the local demo

graphic and environmental components of the model and this may be why 

some have stressed dependent cause-and-effect relationships between the 

two (see below on population growth). However, when dealing with com

plex and historically documented states, the external political condi

tions, those determined by imperial policy and foreign relations, may 

be seen to have dramatic effects on local matters. The archaeologist 

working at his one site or series of sites in the provinces may not be 

in a favorable position to assess the impact of imperial decisions eind 

events. Thus, I would stress not only the need for greater cooperation 

between the archaeologist and historian, but also their agreement on 

common problems to be solved. Too often the alliance of the two disci

plines results in an archival inventory of documents related to the 

site, possibly with some consideration of chronological problems, and 

£in independent site report and interpretation of artifacts. 

Both the archaeologist and historian must recognize that in 

many instances the most important independent variables are not exo

genic factors such as the environment, but rather endogenic factors 

such as the socio-political institutions which affect the energy flow 

to specific populations (Yoffee 1979). In this regard it is the re

sponsibility of the archaeologist, with the cooperation of the his

torian, to find the artifactual indicators of energy flow whose 

variability through time and space will be sensitive to the social, 

political, and economic factors affecting the ecological relationships 



between ancient populations. Such an attempt will be made with the 

analysis of Byzantine amphorae in this study. 

The relationships between the three components mentioned above 

cannot be simply or completely defined, nor can only one be considered 

as the major independent component. However, each can be discussed as 

a separate sub-system of the whole. I will begin with population 

growth in Byzantine Palestine and the trade networks through which 

energy flowed. 

Population Growth 

By tracing the direction and rate of energy flow through this 

population, we can thereby establish a model to explain its growth, 

maintenance, and eventual decline. A general rule is that the greater 

the energy flow to the population, the greater the potential for 

stability and growth. A population that can acquire steady supplies 

of food, through local production and/or trade, will be able to feed 

more individuals. A steady supply along fixed routes also means that 

a marginal population can lead sedentary lives and develop larger, 

nucleated communities. 

Population growth and distribution closely relate to the amount 

of energy harnessed from the environment. Before we can talk specifi

cally about this problem, we must first consider the general theoreti

cal issue of the interdependence of population and environment. 

Boserup (I965) champions the view that population growth is an inde

pendent cause of agricultural intensification. She thereby opposes 

the Malthusian economists who view disease, famine, and competition as 

regulators of population growth. According to her model, human 
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populations are not necessarily limited by the carrying capacity of 

their environment, but can increase the productivity through intensive 

agricultural techniques such as irrigation, fertilization, and crop 

rotation. 

Many anthropologists working with "tribal-level" horticultural-

ists and agriculturalists have found supporting evidence of the Boserup 

theory in their own data (Spooner 1972)» The results of work by Geertz 

(1970) with Indonesian peasants further supports her ideas although in 

this case the response to population pressure was involution rather 

than innovation. People put more labor into existing rice terraces 

rather than adopt new methods of agriculture to increase crop yields. 

Boserup's theory is generally geared to explaining changes in 

productive technology from long-fallow swidden agrictilture to nonfallow 

intensive agriculture. Such evolutionary questions are important but 

not directly applicable to early Byzantine studies since no new tech

nological changes took place in this period (White 1970:^50-5^; V/ailes 

1972). Her discussion of state level societies is very difficult to 

follow because her arguments cannot be as simply stated for the complex 

historical civilizations as they are for socially and economically 

simpler "tribeil" societies. 

Related to the Boserup model are the homeostatic equilibrium 

models of population growth (Boughey 1968:3^-36; Zubrow 1971; Plog 

197^:^6-^8; Brush 1975)« Briefly, this type of model states that popu

lation density fluctuates at a level determined by the carrying capacity 

of potential energy output of the environment. Fluctuation is a result 

of the feedback relationship of environment and population. According 
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to the model, population grows a little higher than the carrying 

capacity will allow before it is brought down to a lower level by out-

migration or food shortages. Carrying capacity/equilibrium models 

have been most popular aimong prehistoric archaeologists. In neo-

evolutionist perspective they help explain the development of more 

complex productive technology and higher levels of socio-cultiu^al in

tegration. As population density increases, new techniques are em

ployed to raise the local carrying capacity amd thereby change the 

level of homeostatic equilibrium (Blanton 1975; Seagreaves 197^)® 

Actually, this model is similar to Boserup's, for although it stresses 

the dependence rather than the independence of population growth to 

environment, it still stresses man-made changes in carrying capacity 

as causing changes in levels of homeostasis. 

Certain fundamental shortcomings with this model have already 

been examined by Hayden (1975)® In addition to these, let me add that 

the model must be modified to explain population growth in complex 

societies in which foodstuffs are imported from outside the territory 

of a population. We will later examine the environmental factors 

limiting local carrying capacity at Byzantine Jemmeh and see that re

gional and inter-regional energy flow can help support population 

densities beyond local limits. 

V/ith relevance to the Late Roman or Byzantine periods, Cowgill 

(1975:517) has shown that population growth cannot be considered an 

independent variable. Rather, population growth is one factor inter

acting with technological, environmental, political, economic and 

ideological variables. Thus, the highly organized systeras of resource 
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transportation, craft specialization, markets, and currency could en

courage or limit regionally specific population growth without the need 

for agricultural innovation (Spooner 1972:xxi-xxiii). 

Boserup (1965!117) caimot always explain why populations grow 

in non-complex societies, but we can successfully identify some of the 

variables affecting population dynamics during the Byzantine period in 

Palestine, One factor was migration, motivated by political, social, 

and religious developments in the empire. There were refugees from the 

conquered provinces of the Western Roman Empire as the barbarians took 

over in the 5th century A.Do. There were pious men and women retreat

ing to the monasteries and convents of the "Holy Land." Many of these 

people were escaping the overcrowded and unhealthy cities of Asia 

Minor. The non-materialistic and stark life in the Judean and Negev 

desert monasteries apparently seemed attractive places for those de

voted to contemplation and prayer. Other immigrants were pilgrims who 

decided to stay in Palestine (Jones 196^5795ff., 930-1, lO^Off.; Avi-

Yonah 1958). 

Immigration to settled nucleated communities may also be the 

result of local population dynamics. Members of Bedouin groups in the 

Negev desert may temporarily or permanently move to the towns. The 

pastoral nomadic life may become too difficult, especially for indi

viduals without strong family or political ties. Also, jobs in settle

ments provide cash for brideprice or to purchase livestock. We have 

evidence of the Bedouin migration from the 5th to 8th century A.D. 

in the papyrus archives found at Nessana in the Central Negev. There, 

many of the names of registered inhabitants were Arabic or Nabatean, 



indicating the tribal origin of some of the settled farmers in the 

Byzantine period (Kraemer 1958; Mayerson 196^). 

Population growth can also be em internal phenomenon. General 

good health and nutrition should keep the birth and survival rate 

higher thsin the death rate of a population (Boughey 1968:31-32) • This 

is the type of growth envisioned by Boserup (I965)• This internal 

growth however ought not be separated from "immigration," or "external 

growth," In the Negev both kinds of growth were probably operating in 

order to sustain the development reflected in the large nucleated com

munities whose ruins we observe today. 

In the optimum environment with plenty of water and soil, we 

might correlate sustained population growth with more efficient methods 

of food production. Thereby the local environment becomes the source 

of more energy and nutrients. This is covered in the basic Boserup 

formulation. Then, if this were a model of a Neolithic level society 

within a circumscribed geographical area, we might correlate population 

dynamics to local carrying capacity, as indeed Zubrow (1971) described 

for the prehistoric Southwestern United States. However, the Byzantine 

Negev does not fit either Neolithic or Pueblo situations. Though in a 

marginal environmental zone, it is also part of an empire. In an 

imperial system, the prerequisites for population growth are not a 

stable environment or high carrying capacity but the presence of a 

stable centralized state controlling the flow of energy and nutrients. 

The correlation of population growth with a stable and large-scale 

trading network can be demonstrated by a survey of the population 

dynamics in the Negev from Roman times until the present. 
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The first population aggregation of any scale took place when 

the Nabataeans controlled the Negev, Nabataean origins are obscure but 

they made their mark in history as an Aramaic speaking tribe who found 

it more efficient to control caravan routes rather than raid caravans, 

finally coalescing from a nomadic tribe into a trading empire with its 

capital at Petra. They were in the Negev by Hellenistic times (^th-

2nd century B.C.), according to Diodorus Siculus (XIX:9^-97), who por

trayed them as nomads from Arabia, Africa, and India. In the 1st 

century B.C., they abhorred agriculture and lived in tents, but by the 

1st century A.D., Strabo (Geography VII 16,^.21-26, translated by 

Oldfather et al. 1939-195^) describes them as living in stone houses, 

practicing agriculture, and controlling a vaet trade network between 

Arabia, the Orient, and the Mediterranean. Their political and mili

tary confrontations v/ith the Haehmonian and Herodian Dynasties in 

Palestine are well recorded in the Book of Maccabees (11 Macc. 5»8) 

and in Josephus (Jewish V/ars trsinslated by Thackery 1927). 

The 1st century B.C. to the mid-lst century A.D. was the period 

of Nabataean ascendency vrhen they controlled the Negev and the east 

side of the Jordan Rover as far north as Daunascus. During- this time 

large settlements grew up in the Negev because of profits derived from 

the control of caravan trade. The Nabataean state protected the routes 

from Bedouin raids, supplied stop-overs on the way, and provided rela

tively direct links betv/een suppliers of luxury goods in Asia and 

Arabia, and consumers in the Mediterranean countries. Archaeological 

evidence at such Byzantine towns as Avdat, Mampsis (Kurnub), and 

Khalutza show that they were founded as Nabataean settlements along 



the caravan route from Petra and the Gulf of Aqaba to the port city of 

Gaza (Glueck 1959» 1965). In fact, Byzantine Jemmeh is directly on 

the northern end of this route which follows the Wadi Ghazzao 

Nabataean power declined under the leist two kings, Malichus II 

(A.D. kO-yi) and Rabbel (A.D. 71-106). One of the causes was the in

creasingly successful Romain shipping route of Arabian goods to Egypt 

via the Red Sea and the Nile, This trade reduced the volume of goods 

coming through the Negev desert by competing with the caravan routes 

(Gleuck 1965:521-27). 

The expansion of the Roman Empire in the Mediterranean finally 

reached Petra in A.D. I06 when the Roman legate of Syria, on behalf of 

Trajan, annexed the Nabataean territory and incorporated it into 

Provincia Arabia. The new capital was at Bostra, Syria, and Petra no 

longer was the important trade center in the desert. The desert king

dom of Palmyra in the Syrian Desert captured the caravan trade of goods 

coming from Asia, while Egypt took most of the Arabian trade. As a 

result Nabataean military presence and trade through the Negev were 

greatly curtailed: population silso decreased in size and density and 

a complete or partial abandonment of many settlements is observed. 

Rock inscriptions show that Thamudic and Safaitic speaking Arabs moved 

into the area during this period and it is they who may have destroyed 

the Nabataean town of Abda (Avdat) in the first quarter of the 2nd cen

tury A.D. (Glueck 1959:2^3-^+5; 1965;521-27). (The burnt layer at Avdat 

has also been interpreted as the result of Nabataean resistance to 

Roman rule /Avi-Yonah and Negev 196_^.) 
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The Negev remained depopulated for over two centuries imtil 

political events made it once more possible for protected trade routes 

to be established. The desert trading emporium of Palmyra was con

quered in A.D. 272 under Atirelian® Its queen, Zenobia, proclaimed 

Palmyra independent, but she was sent to Rome in chains of gold for 

her trouble (Hostovtzoff 1932). 

Despite the Roman conquest. Palmyra could no longer function 

as a caravan stop for goods coming from the East because the Sassanian 

Dynasty in Persia was on the rise and challenging the power of Rome in 

the eastern Mediterranean. As part of their economic warfare, they 

blockaded the northern trade routes forcing a shift back to the old 

Nabataean routes through the Negev desert. In the early Byzantine 

period (mid-4th century A.D.), the old Nabataean communities laid waste 

for two centuries were now revived at places such as Avdat and Mampsis 

where old pagan temples were renovated as churches and monasteries. 

New sites were founded, such as Shivta vdth an estimated 2^0-300 house

holds and three large churches. These new and revived towns far out

grew the Nabataean towns which consisted of no more than 20 or 30 

households plus a caravanserai and temple (Negev 1976a;133). Byzantine 

population growth and nucleation along the caravan routes represented 

the greatest expansion ever seen in the Negev. The northwestern Negev 

also benefitted from the new trade as well as the military protection 

from Bedouin raiding provided by the government, and in this period, 

Byzantine Jemmeh expanded to its maximum extent. 

In the 6th and early 7th centuries there v/as a weakening of 

Byzantine control of the eastern provinces, culminating in the Persian 
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invasion of Palestine in A.D. 6l4 and the Islamic conquest in A.D, 

6^-1. As a result, the large towns of the Negev were gradually aban

doned,. Archaeological evidence and the cessation of inscriptions or 

documents indicate total abandonment by the beginning of the 8th cen-

tiury (Gleuck 19595 276; Kraemer 1958:55)• Apparently the ever present 

Bedouins regained control of the Negev as-the early Caliphs withdrew 

all military and economic support of the caravan routes. There is a 

final destruction level at the Avdat acropolis, which A. Negev (Avi-

Yonah and Negev I960) interprets as the only evidence of destruction 

during the Persian occupation. However, Mayerson (196^) is probably 

correct in attributing the destruction to local Bedouin or Abu-Bakr's 

raiders around A.D. 63^. Documents at Nessena show that the Christian 

community in other places continued peaceably for about 60 years after 

the conquest, but under Islamic administration and taxation. 

After the 8th century, there was an end to sedentary occupation 

of the central Negev. Throughout the Islamic period, the Negev re

mained outside any administrative district. The trade routes were 

replaced by those going through Egypt or Syria. £5ettled occupation 

retreated to the Gaza strip area where communication and trade between 

Egypt and Syria-Palestine continued along the old Via Maris route. But 

the loessal plain just inland from the coastal dunes became a marginal 

frontier zone marking the border betv/een settled occupation and semi-

nomadic pastoralist. 

A comparison of maps of the northeastern Negev betwa«rn 1875 and 

1952 by D. Amiran (1955) shows the frontier in recent times. No sus

tained permanent settlements east of the Gaza strip are found for the 



Late Ottoman period. Even forced settlement of Egyptian peasants in 

the late 19th century was unsuccessful because of poor rainfall or 

political instability (Marx 1967:9? 31f.). However on the coast, 

aggregated communities were quite large as they are today. Only since 

Israeli independence, with the pacification of the Bedouin, the estab

lishment of an aquaduct from the Sea of Galilee, and government sub

sidies, have settled Kibbutzin, Moshavin, and a few new towns been 

possible in the Negev® Amiran concludes (1953:249): 

The problem of settlement in Palestine is typical of a 
frontier, and a frontier of settlement conditioned by the major 
frontier of climate which limits the arid border of the in
habited world. ... Toward the outer fringe of the settled 
area distances between villages are increasing and the village 
became larger in size. The general state of development and 
secvtrity determines the degree to which the interstices between 
the widespread net of villages are occupied and utilized. 

Thus the settlement history shows that the primary factors governing 

increases in population density in the frontiers of Roman and Byzantine 

Palestine were: (1) a strong military presence; and (2) the political 

circumstances determining the shortest, safest trade routes between 

East and West, 

The Enerp-etics of Byzantine Palestine 

The general model of energy used here holds that the greater 

the energy flow, so the greater the potential for population growth. 

It is therefore important to understand the factors affecting the 

direction and rate of flow of energy. It is obviously more difficult 

to diagram energy flow in complex historical empires than in "tribe" 

or "band" level societies where energy flow is primarily circumscribed 

within a limited geographical zone. To do so even in those simpler 
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socio-economic systems is difficult. At Byzantine Jemmeh, we can begin 

by distinguishing three levels at which local populations acquire 

energy; local, regional, and interregional® 

Local Energy Flow 

Bread v;heat, barley, olive oil, and wine were the staples of 

the Byzantine Negev as they were for the entire Roman Mediterranean 

(Kraemer 1958; Colt 1962; Jones 196'+:767-68; White 1970). In addition, 

archaeological finds at the town of Nessana in the Negev show a wide 

variety of other vegetable goods produced plus evidence of sheep, goat, 

pig, cattle, and gazelle. 

The boundaries within which locally grown goods were produced 

and consumed are not difficult to define. The Byzantine provinces were 

divided into city and village territories and royal and private estates 

which were the basic fiscal and administrative units of the empire. 

These communities were essentieilly closed corporate groups with state-

imposed prohibitions against the ailienation of land to non-members 

(Jones 1964:72^-25, 1971t226-294). Thus, the total local agricultural 

output of a population was limited to, and a direct function of, the 

land within that territory. These political units are described in 

more detail in the history section of this study. 

I will later exsunine the environmental factors limiting local 

carrying capacity at Byzantine Jemmeh and assert that regionsil and 

inter-regional goods could help support population densities if local 

production failed. 
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Regional Energy Flow 

In the Late Roman period local territorial populations ex

changed natural resources on a regular basis. The region specifically 

under study here includes the province of Pstlestina Tertia and the 

southern part of Palestina Prima. These are the political units de

fined by the Byzantine state that encompass the Negev desert. It is 

an area of diverse topographic features and ecological zones from the 

coasted marine habitat, to the flat coastail plain, to the arid high

lands. Because of the non-reindom distribution of resources, population 

in each political unit had to trade foodstuffs. For example, the Negev 

highland community of Nessana received shipments of fish (a/capos, 

"Skaros") from the coastal communities of the mediterranean, possibly 

around the area of Gaza (Kraemer 1958:Papyrus-No. ̂ 7). Three species 

of Mediterranean shellfish and the bones of the Mediterranean "parrot-

fish" (Scarus sp.) were actually found during the excavations at 

Nessana (Colt 1962). While the highland towns had to import fish, the 

fruit of the date palm from Nessana seems to have been in great demand 

by other communities in the Negev, judging from the preserved records 

of a date merchant- (Kraemer 1958:Papyrus No, 90). 

The flow of goods was not only accomplished through local 

marketing but also through direct government intervention. Taxes in 

kind collected in one area of the province might be used to subsidize 

troops, workers, or communities in another part of the province. Even 

in seemingly homogeneous soil and topographic zones, such as in the 

coastal plain of Palestine, one village's land may receive signifi

cantly more rainfall than another. As a result, crop yields can vary 



between neighboring village or urban territories (Evenari, Shanan and 

Tadmore 1971). The disadvantaged communities might receive needed 

energy channeled through the markets or receive government assistance 

from regionally stored sui*plus. Such state subsidizing systems are 

documented at Antioch, Syria (Downey 1961) and may well have existed 

in Palestine. 

Inter-regional Energy Flow 

There may be extensive energy flow among a number of regions 

within a state or empire. If nucleated populations were to be main

tained above the local carrying capacity, goods and services needed to 

be imported, sometimes from great distances. Such was the case for 

Rome (until the Barbarian conquest in the mid-5th century A.D.), and in 

Constantinople (until the mid-7th century A.D.) when large wheat ship

ments were regularly imported from North Africa and Egypt, the imperial 

bread baskets (Jones 196^:^63, 698). The wheat was exacted as taxes 

and distributed in the capital cities as "political bread," to en

courage popular support of the emperors. This practice also dis

couraged the outmigration of needed urban workers. 

The emperors also transported and stored grain in parts of the 

empire to ensure stable supplies in case of famine. For example, in 

A.D. 32^ Constantine distributed grain during the famine in Syria-

Palestine (Downey 1961:30?, 35^)* It is not clear what percentage of 

stored grain surplus was locally produced or was produced abroad, but 

certainly grain from a number of sources was shipped to areas of need, 

Julian and Apostate also helped famine-stricken Antioch with grain 
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outlays. It is reported that some of the wheat came from sources 50 

to 100 miles away while some supplies even came from Egypt (Jones 196'f: 

8^^, citation of Julian, hisopogon 5^9 AB)o Because of the high costs 

of overland grain transport there was never a big private commercial 

trade to subsidize inland communities. Only the coastal towns were 

directly affected by the commercial maritime grain shipments. However, 

the imperial government did cart grain inland since it did not have to 

coimt the cost. Access to ports v;as a major factor for communities 

who wanted to buy grain or sell it for currency or for payment of money 

taxes. For this reason local and imperial governments often subsidized 

grain shipments to inland towns using artificially reduces prices 

( J o n e s  1 9 6 4 : •  

The Negev v;as also periodically struck by drought and famine 

and there are records of grain imports here. The city of Gaza, in the 

extreme northwest corner of the Negev on the Mediterranean Coast, re

ceived regular imports of grain from Egypt and Cyprus (Downey 1965* 

citation of Mark the Deacon, Life of Porphyry, Bishop of Gaza). 

By far the most unassailable physical evidence of inter

regional trade comes from Nessana. Two species of shell fish from the 

Nile and 1'4 species from the Red Sea were found during excavations 

(Colt 1962). Fish is a high protein food source but it is difficult 

to actually estimate how reliant the community was on it, though 

Kraemer (1958:1^1) reports fish were important judging from the quan

tity of bone at the site. Texts at Nessana (Kraemer 1958;Papari Nos. 

85, 87, 89) attest to the importation of other foodstuffs, such as 

honey, fish sauce, nuts, and cakes. 



For the agricultural peasant coraniunities to buy imported goods 

they needed money and these capital reserves were acquired by selling 

local produce. The bartering of goods and services may have sufficed 

on the local level, but imported grain and other staples bought in the 

cities required cash (Downey 1963:70-71). Good agricultural years per

mitted the sale of sixrplus and cash crops as long as there was easy 

access to marketing centers such as Gaza. Even if a town had a great 

harvest, its surplus would rot if it could not be transported to the 

coastal port cities (Jones 196^:88, citation of Procopius of Caesaria, 

Historia Arcana XXX. 5-6, 11, John of Lydos, de magistratibus populi 

Romani III. 6l). 

There was probably never more than short term grain surplus in 

the Negev but other products were raised as cash crops specifically 

for export. Among the most important for the Negev, as well as Pales

tine, was wine. The wine from the city of Gaza was famous throughout 

the empire, exported to the Court of Constantinople as well as the 

barbarian kingdoms of the West (see Chapter 5 for a complete descrip

tion of the extensive Negev wine trade and its relationship to the 

amphora manufacturing industry). 

There may have been other agricultureil products exported from 

the Negev. Meyer (1907s162) believes grains and olive oil were im

portant. However, Downey (1963:^1) states that olive oil and wheat 

were not produced in sufficient quantities to be exported. There is 

no evidence to determine if oil eind grain were sold abroad although 

taxes in kind may have been collected by the state and shipped to other 

regions. Even olive oil of a quality inferior for consumption may be 
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sold as lamp fuel. We do know that dried dates were a popular export 

item for the Nessana texts indicate an active business in dates, expe-

cially to northern Egypt where no edible dates were produced (Kraemer 

1958:Papyrus No. 90). 

The evidence presented above shows a fair degree of agricultural 

speciailization in foods grown for trade. Inter-regional markets ad

ministered and protected by the state allowed local communities to 

specialize in certain items. This marketing system, connected by roads 

and waterways, was vital for a community in a marginal agricultural 

area. Local produce could be converted into currency and these profits 

could be used to buy foodstuffs from regional and inter-regional sources 

if the local environment failed. The marketing specialization and 

population aggregation thus permitted a flow of energy within an eco

system on a much larger and complex geographical scale than is possible 

in non-state level societies (Boserup 1965:71-72; Wolf 1966:32, 36). 

The textual evidence of specialization is supported by the observed 

regularity in amphorae manufactured at Byzantine Jemmeh and other large 

settlements in the surrounding area (see Chapter 5)» 

Regional and Inter-rep:ional 
Trading Systems 

"Energy Flov;" thus far has been presented as a general concept. 

In ecosystems of limited geographical extent such as coral reefs or 

hunter and gatherer territories, energy flow is represented by the 

acquisition and consumption of one organism by another. To some degree 

a Byzantine peasant community can also be modeled as a closed ecosystem. 

People grew crops, raised cattle, hunted and gathered within their ovm 
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territory. This is, however, but one aspect of an ecological model for 

peasant communities in Byzantine Palestine. V/hen we begin to consider 

regional and inter-regional trade, a very much expanded system is in 

operation. Transport and marketing networks connect communities in a 

complex manner facilitating greater amounts of energy flow. We are 

fortunate in having preserved papyri from the town of Nessana in the 

Negev highlands that concern some of these trading systems. They are 

worth examining here because they show the manner in which goods were 

exchanged. They also indicate that non-consumable goods moved along 

the same networks as consumable goods. The historical materials pre

sented below indicate that non-perishable artifacts at Byzantine Jemmeh 

can be used as indicators of the direction and rate of energy flow just 

as we might use floral and faunal remains. As we shall see, many types 

of goods were traded under one type of trading system. 

The private dealings of a "trading compeiny" are revealed by a 

late 6th to early 7th centtiry A.D. account of expenditures from Nessana 

(Kraemer 1958:Papyrus No. 89). This account is a list of expenditures 

and receipts of an anonymous minor agent reporting to a superior. This 

agent was quite mobile and seems to have been in partnership with 

others in the Negev. The agent is not from Nessana, but did his busi

ness there and did such services for the community as deliver communal 

donations to the monastery at Mount Sinai. In his account there are 

references to Arab raids and business deals with nomadic Arabs Gr. 

l,apaKei/oi, "Saracens". As we know from other texts, the settled popu

lations had frequent dealings with the pastoralists, usually involving 

the trade of animals and slaves (Mayerson 196^+). 



The "trading company" dealt with a wide assortment of goods. 

Sometimes it was commissioned to smelt iron, while at other times it 

dealt in slaves, clothing, wool, camels, donkeys, horses, barley, 

almonds, wine, and fish. With each item in this account the quantity 

and price is listed, thus allowing determination of the values of some 

goods in the Byzantine Negev. 

The particular trading account referred to reveals the activi

ties of an itinerant merchant and craftsman who dealt in produce, live

stock, and manufactured goods on a retail level. Here we have the 

Byzantine equivalent of the frontier traveling peddler/salesman, carry

ing his different goods to marginal communities and making deals 

wherever he could. Except in this case he is accountable to business 

partners or an employer. It seems that only regional trade was con

ducted by the agent, since there is no reference to imported or Itixury 

goods (except possibly slaves and certain textiles). However, one 

document is really not enough to determine the full range of products 

hsindled by this itinerant merchant, and this document may reflect 

seasonal or other bias in the kinds of material recorded in it. How

ever, we can note that there were full-time retailers acting as middle

men for the regional exchange of high protein foods, animal and slave 

power, and meinufactured goods. 

Wholesale trade occurred at Nessana as well, as detailed by 

the daily records of one local date merchsint from the 6th to 7th cen-

ttiry A.D. (Kraemer 1958:Papyrus No. 90). Dates were grown at Nessana 

(and perhaps at neighboring villages) to be sold to caravans that 

periodically came through town. Dates were transported in palm-leaf 
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baskets (Gr. Koukiov) of a staindard measure still made and used in Gaza 

today. The schedule of sales indicates the bulk of uncleaned dates 

were harvested and sold between November and December., In the spring, 

prices rose drastically because dates were in short supply and only 

the higher priced, cleaned dates were available. 

In this regard it is interesting to note that prices fluctuated 

in the accounts. Date prices varied not only with season but also from 

one buyer to another on the same day. Fluctuating prices show that a 

market system was in operation subject to shifting supply and demand, 

Kraemer analyzed the periodic listing of customer names and the 

days they bought dates, and discovered two types of merchants doing 

business at Nessana. The first type were regional merchants, repre

sented by individuals buying small quantities and making short hauls to 

settlements within 80 to 95 kilometers of Nessana, These people were 

probably retailers who traded in mainy other items and are described in 

the trading account above. 

The second kind of merchant was a specialized wholesaler buying 

large quantities of dates for shipment to other regions. These cara-

vaneers, all having Coptic names, reappear in the accounts at intervals 

of two or more weeks. This cycle is the predictable period for round 

trips to Egypt by donkey. In fact, Kraemer believes most of the date 

trade in Nessana was controlled by native Egjrptians because they had so 

much capital invested in the market. Although they were few in number 

compared to the regional suppliers, the Egyptian merchants dealt in 

much greater quantities. 



I have described three types of merchants dealing in food re

sources: diversified regional retailers, specialized regional whole

salers, and specialized long-distance wholesalerso Certainly other 

economic relationships were also in operation although they are not 

mentioned in the extant Nessana texts. For instance, it is quite 

likely that individual farmers periodically brought their own produce 

to the central market of Gaza to be sold both on the wholesale and 

retail level (Downey 1963:67)« 

The wine trade probably also involved specialized sellers and 

agents as did the date-growing industry. More individueils must have 

participated in wine production, since more steps are involved before 

the product can be marketed. Once the grapes are grown they must be 

cleaned, pressed, fermented, "bottled," and transported (White 1970). 

Pottery amphorae must also be made in large quantities for shipment. 

While there are no textual data for these other industries which re

late to food production and transportation, we shall later be able to 

examine the archaeological evidence, which indicates that a major 

pottery amphora manufacturing center existed at Byzantine Jemmeh and 

surrounding settlements. 



CHAPTER 2 

THE EIWIRONMENT 

So far the reader has taken on faith the premise that the Negev 

is a marginal environment for nucleated agricultural populations. This 

premise is basic to the construction of an explanation of how the large 

communities prospered, as we knew they did from archaeological and 

textual evidence, despite the limitations of the local environment. It 

is under these circumstances that the imperial political conditions ajid 

economic networks are called into play to understand how the Negev 

populations acquired enough money and resources to support themselveso 

The following discussion of the Byzantine Jemmeh environment stresses 

those factors limiting agricultural production and internal population 

growth, most importantly geography, soil, and v/ater. Evidence will be 

presented for the limited and unreliable local agricultural potential 

which populations cannot rely upon for surviveil; the alternative is to 

exploit non-local energy sources. 

Geography and Geology 

Ecologists, geographers, and geologists all use different cri

teria to categorize the regions of Palestine. Those relevant to the 

immediate vicinity of Byzantine Jemmeh will be discussed here. The 

geographers Orni and Efrat (1971) place Byzantine Jemmeh between the 

coastal plain and Beersheba geographical subregions of the Negev. 
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Evenari et al. (1971) place it in the coastal strip on the extreme 

northern edge of the Negev Desert, lying just east of the Gaza Strip 

and the coastal sand dimes. Byzantine Jemmeh is separated from the 

coast by an outcropping ridge of "kukar" sandstone, a Pleistocene dune 

formation cemented by calcareous solutions. This very coarse crumbly 

sandstone, only 2 kilometers away, was the only locally available 

building stone for the Byzantines. Low quality chalk and chalk lime

stone had to be brought in from the central Negev desert at least 27-^+2 

kilometers away (D. Amiran 1970)• 

The vegetation zone is characteristically Irano-Turanian as 

recent plant surveys in the V/adi Ghazza area to the south reveal (Price-

Williams 1973a: 202). Hov/ever, vegetation maps show it to be on the 

border of the more arid Saharo-Arabian zone found in the Gaza Strip 

(Zohaa*y 1962; Evenari et al, 1971:9)• Native plant communities are 

virtually the same as those foxmd on the Mesopotamian steppe (D. Amiran 

1970;VI/I; Price-V/illiams 1973a)* Presently native vegetation at 

Byzantine Jemmeh is only found in Wadi bottoms and banks. Israeli 

agriculture since 1950 introduced many foreign species through tree 

planting programs, irrigation, and commercial farming practices. 

Bedouin overgrazing has also denuded the area of most native grasses 

and shrubs. Only in the last 25 years has Israeli control of Bedouin 

movements allowed some native vegetation to re-establish itself. Local 

fauna is characteristic of the zoogeographic area north of the so-called 

"Ramon-Zohar line" sind the Irano-Turanean Zone (Evenari et al. 1971: 

302f.). 
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Byzantine Jemmeh is in the soil zone of the northern Negev 

called the loessal flood plain. Wind blown and water laid deposits of 

very fertile soil cover the entire area to a depth of at least one to 

two meters. Subsoil consists of fluviatile clays and biiried wadi 

gravels. The only outcropping stone is the kukar, two kilometers to 

the west in the Gaza Strip. Periodic deposition and erosion charac

terize the soil formation. Some of the Byzeintine remains are covered 

by over one meter of aeolean deposits, only to be exposed later by wadi 

cutting. "Badlands" have been produced along the Wadi Ghazza by exten

sive post-Byzantine erosion (Price-Williams 1973a)• This may indicate 

that the most severe overgrazing took place after the Byzantine occupa

tion at Tell Jemmeh. 

The loess soil is perfect for agriculture, being rich in potas

sium compounds with medium to high phosphorus levels, low in salts, 

high in lime, and ojoly slightly alkaline. Only water is needed to 

produce high crop yields (Evenari et 8il« 197l!l86)o In the central 

Negev are loess deposits, mixed aeolian-fluviatile types replenished 

in the wadi bottoms after every rainfall. Extensive Nabataean and 

Byzantine terrace systems hold the soils so that artificial fertiliza

tion was probably not necessary. New soils are deposited much more 

gradually in the flat loessal flood plain around Byzantine Jemmeh, so 

artificial fertilization may have been necessary as it is today. 

Climate 

Water is the most critical factor for successful agriculttore 

in the Negev (Evenari et al. 1971:1^8), In the central Negev highlands, 



Byzantine communities adopted Nabataean labor-intensive techniques to 

maximize run~off for agricultural and domestic needs. Evenari euid his 

co-workers demonstrated through experimental means how even in the 

worst drought years (much less than 100 mm. annual rainfall) crops can 

be successfully grown in terraced wadi bottoms. These techniques re

quire small drainage basins where run-off water is directed to indi

vidual fields through cheinnels and diversion systems. Once the water 

reaches the wadi bottoms, it is held back by terraces until is can 

percolate into the soil. Large scale run-off agriculture is definitely 

not possible at Byzantine Jemmeh on the flat, coastal plain. There are 

extremely few drainage basins or wadis, as in the Negev Highlands, that 

could be extensively terraced, channeled, or modified to direct and 

hold run-off from the infrequent flash floods. Direct rainfall agri

culture was the only possible technique on the loessal plain that could 

support large aggregated populations in Byzantine times. Furthermore, 

there is no evidence of irrigation agriculture associated with the V/adi 

Ghazza in the Byzantine period (Price-V/illiams 1973b, personeil obser

vation). As in the central Negev, the very large wadis of comparable 

size to the Wadi Ghazza were not dammed due to the uncontrollable forces 

of flash floods (Evenari et al. 1971 sll8; Kedar 1957) • Erice-V/illiams found 

some remains of silt dams on the smaller tributaries of the Wadi Ghazza, 

19 kilometers to the south of Byzantine Jemmeh (Price-Williams 1975b: 

206, 204; 1973a:127). However, they seem to date to the late 19th 

century A.D. when the late Ottoman administration forcefully resettled 

Egyptian fellahin to curb Bedouin control of the area. 
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Many small terrace systems were also found during the 1977 

survey of the Wadi Ghazza region around Byzantine Jemmeh. Inveiriably 

near every mud brick farmstead site, which could date to the last half 

of the 19th century to 19^8, there was a series of earthen dams in the 

smallest gullies and wadis that drained into the Wadi Ghazza and its 

major tributaries. However, the amount of land they covered was ex

tremely small and never was any evidence of run-off systems, either 

ancient or recent, found in the larger wadis or on a scale that even 

comes close to the extensive systems of the central Negev. 

The area of the northwest Negev between Tell Jemmeh and Tell 

Fara was a poor base for these individual families and most of the 

sites were abandoned soon after they were established (D. Amiran 1953)• 

Large settled communities, much less individual homesteads, could not 

exist here for long if they had to rely only on local subsistence. 

V/ith direct rainfall agriculture, the amount and distribution 

of annual precipitation is a very important determinant of local pro

duction. Rainfall at Tell Jemmeh follows the typical Mediterreinean 

pattern, falling almost entirely within the winter months from October 

to April. Actually two-thirds of all the rain falls between December 

and February (Shanan, Evenari and Tadmor 1967). The summer months are 

bone dry and the people of Byzantine Jemmeh like other communities 

around the Mediterranean, built numerous cisterns to store drinking 

water during this period. Rain falls in violent localized storms, most 

of which runs off as flash floods through the Wadi Ghazza, past Byzan

tine Jemmeh, into the Mediterranean. 



Byzantine Jemmeh is within the lower end of the isohyet re

ceiving between 300 and ^fOO nmio annual precipitation (D. Amiran 1970; 

IV/2). For comparison, Byzantine Jemmeh receives about the same annual 

precipitation as Tucson, Arizona (Evenari et al. 1971t32), and like 

Tucson rainfall varies greatly from year to year. In the 30O-UOO mm. 

isohyet a rainy year of over ^00 mm. (19^^/5) niay be followed by a 

drought year of less than 100 mm. (19^6/7). Over the30-year record pe

riod DoAmiran (1970:IV/2) observed a 2^—26^ variability from the mean. 

However tree-ring records from Beersheba indicate a greater variability 

based on a 100-year cycle (Shanan et al, I967). Rainfall actually 

fluctuates around a lower long-term mean than indicated by recent rain

fall records used by Amiran. Tree-ring data also indicate a cyclic 

variation of 50 years below the mesin and then 50 years above. Rainfall 

is also very "spotty" and two areas only a few kilometers apart may 

receive very different amounts of rainfall, even during the same storm 

(Evenari et al. 1971s32). 

If 250 mm. annual rainfall is the bare minimum for a winter 

wheat crop in the Negev (Orni and Efrat 1971; Evenari et al. 1971)» 

then Byzantine Jemmeh is surely marginal for typical agriculture prac

ticed in the Mediterreinean. Even with highly mechanized agriculture 

and an irrigation pipeline to the Sea of Galilee, local kibbutz farmers 

say they lose their winter wheat crop about once every four years. Be

cause of the poorly distributed rains in 1963-6^ the cereal crop in the 

Northern Negev and on the coastal plain of Israel was completely de

stroyed, but Evenari reports his run-off farms in the central Negev 

still produced a harvest because of the specialized techniques that 
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are ,only possible in the highlands (Evenari et al. 1971:195)• We can 

examine in Table 1 the precipitation pattern from a 28-year period at 

Kibbutz Re'im, just one kilometer from the site of Byzantine Jemmeh. 

The data cover the period between 19^9 and 1977. The rainfall for each 

year (from October to June) is listed at the bottom of each column 

along with the total number of days it rained that year. The mean 

annual precipitation is 309.93 mn. with a standard deviation of 99.02 

mm. In eight out of 28 years, rainfall was below the minimum 250 needed 

for direct rainfall agriculture. The worst years were 1959/60 and 

1962/63. The 1973/7^ and 1975/76 harvest were economic disasters at 

Kibbutz Re'im. On the average, about 25^3 of the years were poor for 

agriculture. Kibbutz members also tell me that the distribution of the 

rain within the year is also critical. Even if the annual average is 

adequate, if most of the rain falls too early the crops will not mature. 

If most of the rain falls late, crops will get a poor start. Such a 

bad year was 1963/196^ when there was a 'f35 nim. annual rainfall but 

almost no rain after February. These data indicate that agriculture 

around Byzsintine Jemmeh is risky. The Kibbutzim hedge these risks by 

growing as much irrigated maize, potatoes, and cotton as the government 

and their resources permit and the market allows. The government also 

insures local Kibbutzim against crop failure by paying for seed and 

operating costs if there is a drought year. This way Kibbutzim will at 

least break even. However, the government draws a line at the 250 mm. 

average annual rainfall isohyte below which even they will not insure 

locsil Kibbutzim against crop failure. This line falls just south of 

Tell Jemmeh. Unfortunately, the Byzantine farmers did not have 



Table 1. Rainfall data for the years 19'+9-1973t Kibbutz Re'im, the 
Negev, Israel. 

Year 

o rH OJ lA VD CO Ov o f—H 
m m m m ITN •s. lA VD 

o pH Od J- LA VO r^- CO ON o 
Month -s- m lA LTN lA ITN lA LA lA lA \D 

Oct, - 6 - 9 - 1 21 - 3 - 9 -

Nov. 10 23 22 k 86 78 103 65 67 4 15 38 
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irrigation pipelines from the Sea of Galilee and New World domesticates 

to rely on. Yet, I contend, they share with the Israeli Kibbutzim the 

need for government subsidies and political support. 

Recent climatic data certainly illustrates the marginal nature 

of the Northwestern Negev for settled agricultural communities. How

ever, could the average aimual rainfall and climatic cycle have changed 

since Byzantine times Ik centuries ago? Maybe there was a higher rain

fall or more eveiJLy distributed rainfall accounting for a greater 

popiilation density in Byzantine times. To answer this question we must 

turn to the pollen and sedimentology studies of the Dead Sea sind Hula 

Basin sediments (Horov/itz 1973; Neev and Emery 1967; Crown 1972). 

These studies indicate no long term climatic change since 2,000 B.C. 

Hov/ever, they only provide gross comparisons with modern pollen pro

files and minor fluctuations may have occurred. Some fluctuations are 

indicated from pollen data, and in marginal areas such as Byzantine 

Jemmeh even minor short terra changes in rainfall distribution, average 

annual rainfsill, or temperature may affect agriciJ-tural potential 

(Zubrow 1971)0 

Climatic reconstruction after 0 B.C. is also rather tentatively 

based on rates of sedimentation. The observed intensification of run

off and flooding in Byzantine times may not be due to increased rain

fall at all but to the destruction of earlier irrigation systems and 

overgrazing (Crovm 1973^521; Vita-Finzi I969). 

More specific evidence of continued dry climate in the southern 

coastal plain comes from the Tell Farah ecological project, a few 

kilometers south of Tell Jemmeh on the Wadi Ghazza (Price-V/illiams 



it8 

1973ai 1973b). Preliminary pollen analysis of pre-Byzantine soils show 

similar amounts and diversity of floral types as are found there today. 

There is presently a lack of mature dominant Irano-turanean trees, 

Acacia raddiana eind Tamararix nilotica, but these species are coming 

back now that the government restricts the movements of Bedouin flocks. 

Certainly before 19^7 the area was substantially dessicated by over

grazing as seen in photographs taken by pioneer Kibbutzniks (personal 

observation) and by Flinders Petrie (1928:Plo II, III). The dessica-

tion is associated with an episode of deep cutting by the Wadi Ghazza, 

which in turn caused a lowering of the water table. The deepened wadi 

cutting occurred before Roman times, as indicated by the fact that the 

wadi cutting Farah on the Wadi Ghazza is not appreciably undercut by 

the wadi (Price-V/illiams 1973b:196). It may therefore be assumed that 

the water table was already quite low in Byzantine times, and more 

recently, attempts by the British Mandate government to dig deep wells 

produced mostly v/ater too salty for irrigation (Kirk 19^2:59). 

I tentatively conclude from the above evidence that available 

water resources in the Byzantine period were much the same as they are 

naturally found today. The highly unpredictable, variable, and mar

ginal rainfall patterns inhibited continuously successful, long-term, 

subsistence agriculture. However, more evidence is needed to document 

micro-climate variation and its effects on human habitation. This in

cludes more studies of Roman and Medieval Mediterranean ecology such 

as the sedimentological work of Vita-Finzi (1969) and the paileo-

demographic work of Angel (1972). Given our present knowledge, the 

prevailing conclusion drawn by climatologists (Crown 1972:326) and 
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geographers (D. Amiran 1955) is that political and economic conditions 

were always more important than environment in determining the settle

ment history of the Negev. This interpretation is shared by Butzer 

(1961:^5) in an earlier review of existing literature» 

The abandonment of wide areas of the Levant, South-west Arabia 
and North Africa, generally on the interior margins of the 
settled lands, was a result of increasing economic deteriora
tion and political instability in the disintegrating Roman 
Empire, the invasion of nomadic tribes and the resulting decline 
of urban activity. This was the consequence of a transforma
tion of the cultural landscape from agriculture to pastoralism. 
The decay of artificial terracing hastened a rapid aind decisive 
soil erosion on the already deforested hills. ... There is 
simply no foundation in fact for progressive dessication in the 
dry zones of the Old V/orld. 



CHAPTER 3 

THE HISTORICAL CONTEXT OF BYZANTINE JEMMEH 
AND ENVIRONS 

The word "Byzantine" is synonomous with complex, hierarchisilly-

organized, bureaucratic political systems and certainly the Byzantine 

Empire lived up to its name. Even an adequate description of the 

Byzantine administrative machinery and its history would easily require 

an entire volxime. Fortunately the workings of the government at the 

uppermost end of the political hierarchy, managed by the Emperor and 

the praetorian prefect are competently dealt with by Byzantine scholars 

(Vasiliev 1952; Rostovtzeff 1957; Jones 196^; Ostrogorsky 1969). A 

complete historical documentation of those political units which con

nect the provincial area of the northwest Negev with the greater 

empire is appropriate for an ecological study. However, I will rather 

for brevity's sake discuss the political organization of Palestine, 

including a description of historical developments and the function of 

territorial units. This aspect of the historical record seems to be 

most relevant to the problem at hand, I will identify ecologically 

relevant political units which affected and utilized the regional flow 

of goods and services and then will turn to a description of the par

ticular community at Byzantine Jemmeh, as identified in historical 

sources. 

50 
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The Provinces of Palestine 

The historical development of the provincial organization in 

Palestine is quite complex but can be reconstructed from a number of 

primary sources. Most important among these are the lists of terri

torial representatives attending the religious councils at Nicaea, 

Chalcedon, and Constantinople and the lists of officials and provinces 

in the Laterculus Veronesis ̂ d Notitia Dignitatum (Jones 1964:lif58-

60); the Code of Theodosius (translated by Pharr 19^3; VII 4,30, 8,29); 

and the Code of Justinian, Other primary sources are described by 

Avi-Yonah (19^0, I966) which also facilitate this reconstruction, 

Diocletian subdivided the empire into at least 50 provinces as 

reflected in the Laterculus Veronensis, This process continued into 

the 5th century as indicated by the growth to 120 provinces listed in 

the later Notitia Dignitatum, The dioceses were in fact established 

to centralize the unwieldy administration of so many provinces into 

some larger units (Jones 196^+), 

The provinces were run by governors who had no military powers 

but were responsible for all judicial and administrative matters. The 

governor was the first judge in all matters except special military eind 

fiscal cases, and collected revenues for the praetorian prefect, the 

largitiones (the office for the collection, storage, and redistribution 

of local revenues to the state), and the res privata (office for the 

administration of royal estates), Rome and Constantinople were outside 

the provincial system after A,D, 359t being governed by their own urban 

prefects (Jones 1964:37'+-75) • 
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In the ^th century A.D. provincial Palestine (formerly Judea) 

included the same combined area as modern Israel, the West Bank, and 

the Gaza Strip (Avi-Yonah 19^) (see Fig. 3)» Bordering Palestine on 

the north was Provincia Phoenice Libani, with its capital at Tyre. 

Bordering on the east was Provincia Arabia (originally Arabia Petraia), 

with its capital at Petra. Further east were three hostile kingdoms, 

Sassanid Persia and the North Arabic Ghassanids and Lakhmids. These 

hostile states threatened the borders of Palestine, and many of the 

new administrative subdivisions described below may have been a re

sponse to this problem as well as to population growth, by decreasing 

the population under one territorial administration and thus increasing 

manageability. 

The first major change in territorial organization occurred in 

A.Do 558 or 359 when Palaestina Salutaris was formed as a new province 

separate from Palestine proper. It encompassed the southern half of 

Palestine, including the Northern Negev, southern Transjordan, and 

parts of Arabia. 

About A.D. 429, further divisions were made when the remainder 

of Palestine was split into two provinces, Palaestina Prima and 

Palaestina Secunda (see Fig. 3). V/hat had been Palaestina Salutaris 

since A.D. 358 was renamed Palaestina Tertia. The newly formed 

Palaestina Prima included Gaza, the imperial estates south of that city, 

the Mediterranean coast to the northern border of Palestine, and most 

of central Palestine (Byzantine Jemmeh would have been in one of the 

southern royal estates of this province). Palaestina Secunda comprised 

the northwest section of Palestine, south of the Sea of Galilee. The 
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capitals of Palaestina Prima• Secunda, and Tertia, were respectively 

Caesarea, Sythopolis, and Petra (Avi-Yonah 19'+0» 1966; D. Arairan 1970). 

This process of subdividing larger provinces into smaller ones occurred 

throughout the empire and in Palestine, these units remained until the 

Muslim conquest of the 7th century A,D, 

Besides the provincial organization there was a special dis

trict called the Limes Palaestinae (the "limits" of "frontier of 

Palestine"). It stretched from the Mediterranean coast south of Gaza 

on the west to the Dead Sea on the east and followed a line down the 

Wadi Araba to the Port of Aeila (Akaba) on the Gulf of Akaba (see Figo 

3). This area was organized after the Jewish Wars of A.D. 66-70 to 

protect Palestine against the Nabataean Kingdom, and remained a fiscal 

unit after the annexation of the Nabataean territory into the province 

of Arabia by Hadrian in A.D. 106 (Avi-Yonah 19^+0:28-9). Gichon also 

provides historical and archaeological evidence to argue that the limes 

frontier system was preceded by Israelite and Herodian fortification 

networks as well (Gichon 196?; 1975)o In the Roman period, the limes 

consisted of a string of border fortresses, occupied by militia men 

' known as limitanei who provided security for caravans traveling between 

Aeila and Gaza. Local communities were also protected against raiding 

Bedouins or Sarakenoi as the Byzantine callem them (Jones 196^:6^9-663; 

Kraemer 1958; Christides 1970). 

Even after the 1st century A.D. the lirnes remained a fiscal 

unit of the Roman Empire (Avi-Yonah 19^: 28). Evidence for this comes 

from Papyrus No. 39 at Nessana (Kraemer 1958), which lists nine communi

ties and the total tax assessment for each town from the late 7th 



centiiry A«D. Communities from both Palaestina. Prima (Birsamis, 

Chermoula, Sobila) and Palaestina Tertia (Birosaba, Eboda, Elusa, 

Malaatha, Mampsis, Nessana) are listed here. They are precisely the 

major towns of the Limes Palaestina forming the northern Negev forti

fication line from the Mediterranean to the Dead Sea (Fig» 5)« Thus 

for tax collection purposes, the old administrative unit was main

tained even though it crosscut the newer provincial organization. 

According to the Notitia Dignitatum there was one legion and 

29 smaller units of limitanae (total 18,500 troops) in Palestine, in 

the early 'tth century A.D. (Jones 196^:1^50). However, between the 

reign of Justinian in the mid-6th century and the end of the 7th cen

tury, the limitanae was disbanded. Kraemer (1958:2^) believes the 

motive was a lack of funds in the royal coffers, while Mayerson (196^: 

l88) asserts ex post facto that it was because the Bedouin were no 

longer a threat. The former explanation is more likely since Procopius 

of Caesaria records that limitanei on the eastern frontier of the em

pire were not paid for four or five years, as a "thank offering" after 

the Persian War (Historia Arcana XXIV, 12-1^. 

In such frontier provinces as Palestine the limitanei were im

portant peace-keepers and representatives of the official government, 

even if they were locally recruited natives (Kraemer 1958). The dis

solution of these units may have been one of the factors responsible 

for the breakdown of trade and settled communities in the Negev since 

they served as a buffer between the settled frontier communities and 

the Bedouin raiders of the desert. 
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City Territories 

By the 5th century A,D., almost all of Palestine was reduced to 

city territories with a few village territories and estates remaining. 

This development characterized the Hellenistic period when there was a 

tradition of semi-autonomous cities, but much of the former indepen

dence of cities was lost by the Byzantine period (Jones 1971:226-29^). 

Cities were corporate units governed by a council of land owners 

or do, curia, or Gr. P,ouXin) whose qualifications for membership were 

determined by the state. Chosen by their predecessors and serving for 

life, the members of the curia elected urban magistrates, administered 

the city and its territory, collected taxes and cairried out the poli

cies of the state (Jones 196^:72^-25)• While membership in the curia 

was originally an honored position, it became increasingly a personal 

financial burden in the 5th through 7th centuries. If the taxes were 

deficient, the city council had to make up the difference from their 

own pockets. They also had to subsidize certain public facilities such 

as the bath house and hippodrome. None of the individual decuria went 

bankrupt, but it was a big enough nuisance that they often tried to 

relinquish their duties. When membership in the curia became mandatory 

under imperial law for owners of certain amounts of property, the 

burdensome job became, in essence, hereditary (Jones 196^:737-757)• 

The city councils had certain powers, but were by no means in

dependent. Officers appointed by the imperial government in every city 

territory directed finance (L. curator, civitatis) and the courts 

(defensor). 
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The city territories were the basic governing and productive 

units of the provinces. Local production in the form of goods and 

services was a direct function of exploitable resources v/ithin these 

circumscribed areas. Management of energy production within the ter

ritory was a local matter but the provincial organization of the empire 

was designed to channel energy out of the cities for state purposes. 

Some of the energy, as taxes, went to the army, bureaucracy, and capi

tal cities. Some went to the provincial level to finance offices and 

projects. These tax revenues,in kind or currency, were based largely 

on population size and acreage of the territory. The major taxes were 

a head tax and a land tax, the latter determined by land size, which 

was steady, rather than crop yields and revenues, v/hich v/ere variable. 

Using documentary census data and archaeological surveys, it may be 

possible to establish the boundaries and population density of a spe

cific territory. From what we know of the closed corporate natxure of 

territories and the tax system of the Byzantines we may some day be 

able to determine the potential energy output from a territory that 

was available to the state and local populations. These measurements 

relating population and territorial size to the energetics of an em

pire will help in understsinding their growth and decline, and the 

Roman-Byzantine empire is one of the few empires where specific figures 

can be determined. Measurement can be made with even smaller corporate 

units than city territories, as villages and estates also existed, 

especially in Palestine (Kraemer 1958:119f«, 215f«)o 
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Village Territories 

By the 6th century most of the empire was divided into city 

territories. However, within these cities, villages still constituted 

semi-autonomous politicsil units with their own councils, communal lands, 

and revenues for public works (Jones 1971j28^)» Agricultural communi

ties took little part in the political or cultural life of the cities. 

In Syria and Palestine where many new cities were formed in the Byzan

tine period, the villages continues to supply most of the manufactured 

goods, and trade in the rural areas was conducted at village markets. 

The cities were mainly administrative centers for policing and taxing 

urban territories (Jones 1971:29^). 

The rural village (Gr. \copiov) was economically and legally a 

"closed corporate peasant community" (v;olf 1966:86), which controlled 

communal property administered by the local council or curia. The 

village peasants were called "the commoners" (Gr, o(Kot ubivoi) or "com

monality" (Gr. otKntvotrys) in the Farmer's Law, a compilation of 5th-

6th century customary law assembled in the 8th-9th century (Ashburner 

1912:No, 8l; Colt 1962). The "commonality" controlled certain pasture 

lands, uncultivated or undivided fields, as well as abandoned or un

claimed private land. All other privately owned land could only be 

transferred to community members, and by imperial decree, could not be 

alienated to outsiders (Code of Justinian XI.55). Limiting the sale 

of lands was an attempt to prevent landlords from accumulating large 

tracts but after the 7th century, the system began to fail and dominant 

feudal landlords emerged owning whole villages in the provinces 

(Eisenstadt 1963; Ostrogorsky 1969:2^1f.). 
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The term Xajptou (translated "village" or "native city" by 

Kraemer (1958) appears in l8 documents from the Nesssina archives show

ing that these closed corporate peasant communities existed in the 

Negev during the 5th, 6th, and 7th centuries. Nessana was a town 

occupied by locally recruited limitinae. Most of the documents in 

question here concern these militia men, and use the term Ycuptoi/ in 

reference to property transactions within the territorial boundaries of 

the village (Kraemer 1958;Papyri Nos. l6, 21, 23, 2^, 32). I might 

mention other situations where the terra is used indicating the cor

porate nattire of village organization. An account for the disposition 

of wheat showed that grain surpluses were communally owned and either 

sold at varying prices or given out as salaries (Kraemer 1958:Papyrus 

No. 40). The yoipiov also made group donations to the Mount Sinai 

Monastery (Kraemer 1958:Papyrus No. 89). Other Nessana documents dated 

after the Islamic conquest also use the term, so we know the territorial 

unit survived after the Byzantine Period (Kraemer 1958sPapyri Nos. 57-

59, 89, 1^5). 

Membership in a village, sis in the city, v/as determined by 

patrilineal imheritance. Mere residence did not determine membership 

in the Xcjpt'ot/. One document from Nessana refers to a man with a family 

in that town and registered as a native, with rights to property owner

ship and duties to pay taxes there; however he resides in Rhinocorlura 

(modern el-Arish) (Kraemer 1958:Papyrus No. 15). Only known natives of 

Nessana are involved in all other documents concerning inheritance sale 

or exchange of property. No known outsiders are mentioned in regard 

to immovable property at Nessana. 



The Farmers Law states that the commonality was collectively 

responsible to pay taxes levied against the group as a unit (Ashburner 

1910, 1912). Indeed many documents at Nessana refer to villagers' re

sponsibility for taxes assessed against their property. I have already 

discussed the list of communal taxes owned by each village in the limes 

found at Nessana (Kraemer 1958:Papyrus No. 39)• This is added evidence 

for the corporate nattire of villages in the Negev, at least for fiscal 

purposes. In fact, towns organized tax protests to the centrsil govern

ment as attested by one document at Nessana from the early Islamic 

period (Kraemer 1958:Papyrus, No. 75)• Tax payments were assembled by 

each village, the curiales of the city territories responsible for the 

collection. This system was altered by the reforms of Anastasios 

(A.D. 491-518) when an association of citizens was designated as tax 

collector (Kraemer 1958:122-23; Jones 1964:235-37). 

The major significance of the documents discussed above is that 

they show villages in the Negev as closed, corporate, fiscal units# 

The state vigorously enforced closed village membership, for it secured 

economic sind political welfare of the empire as well as the peasants® 

Villages were less likely to lose their land to outsiders, but more 

importantly the state restricted the growth of feudal landlords who 

might challenge the imperial authority. 

The laws advanced by the state to register village residents 

also ensured a steady tax base and prevented marginal lands from being 

abandoned by landlords and tenants. Compulsory land ownership and 

taxation was based on the amount and type of land rather than actual 

yields. There were different tax rates for vineyards, grain fields, 
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orchards, pasture lands, etc., which remained the same regardless of 

how much was produces from year to year. Thus, a landlord or free 

holder would have to pay the same tax on his wheat fields if there was 

a good year or not and of course the imperial tax standards were based 

on potential high yields in good agricultiiral years. Individual com

munities dealt with these obligations in different ways. Landlords 

might take the tax burden for their own property or the community might 

share the responsibility. In the granting of emphyteutic (or perpetual) 

leases from royal estates, the lessee was required to accept tax re

sponsibilities for marginal or sterile property included in the grant 

(Code of Justinian, XI.58, cited in Jones 196A-:812-823)• Many of the 

landowners in the Negev must have received imperial land grants as 

limitanei, exchanging their hereditary service to the state for rights 

to property (Kraerner 1958). It is little wonder, then, that labor 

intensive run-off agricultxire was practiced in the highlands, since 

limitanei were probably taxed for this meirginal land whether they de

veloped it or not. 

Laws to ensure steady taxes from the provinces also affected 

the tensint farmers in villages. A system of peasant registration, 

established by Diocletian and intermittently modified by later Byzan

tine emperors, classified tenants as coloni. Peasants thus classified 

were obligated to fairm the land on which they were registered, and 

landlords were given the right to enforce this obligation since they 

were ultimately responsible for taxes on their property. Under 

Diocletian, village freeholders were also tied to village territories 
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in which they were registered and only later were the landless tenant 

farmers restricted to specific places. 

Colonus status was hereditary, but landlords might only retain 

one son from each man registered as colonus to maintain his work force. 

If labor were short, runaway coloni from other areas and other unat

tached laborers might be recruited although they were not obligated to 

stay by law. The codes of Theodosius and Justinian are replete with 

laws regulating the coloni and their landlords, with periodic changes 

in criteria for colonus status (Jones 195'+t796-805). 

In Palestine the coloni were evidently not tied to the land 

until the reign of Theodosius. His edict of A.D. 386 put Palestine on 

the same plane as the other provinceso 

As the law promulgated by Our predessors prescribed that serfs 
remain in all other provinces subject to Our Empire so in 
order that they may not be able to depart from these places 
which they are engaging in cultivation, or abandon the soil 
which should always be toiled by them, as this does not apply 
to the owners of land in the Province of Palestine, We now 
decree that no serf of Palestine shall have the right to 
WEinder about, ajtid boast that he is free ... it is also 
added that full authority to claim him is hereby granted to 
the said proprietor (Scott 1932:XI.,L.386) • 

Jones (196if: 797-98) suggests that up to A.D, 386 all peasants 

in Palestine, landless and landed, were recognized by village residence 

and not recorded under the name of their landlords. After this time 

only tenants who owned no land were so tied to their landlords. 

A similar system of hereditary obligations existed among 

craftsmen in the cities. Apprentices were even branded so they could 

be identified if they tried to escape to the countryside. However, 

these restrictions were only applied to the western provinces while the 
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eastern urban populations were evidently more stable, ensuring a steady 

demand for manufactured consumer goods by the upper class and landlords 

living in the cities (Jones 196^:762, 861), In general, fewer extra

ordinary measures had to be taken by the state in Palestine than in the 

western provinces to maintain the status quo. Villages were evidently 

stable in the Byzantine period, producing the same manufactured goods 

and having the same marketing facilities as many of the maritime 

cities. The agrarian population was evidently growing, judging from 

the proliferation of archaeological sites, so that feudal regulations 

were not as necessary to maintain stability of population size and dis

tribution. 

Estates 

In addition to city and village territories, we need to de

lineate the structure and function of royal estates, variously called 

regiones (Gr. $eY('(oi'(Q) tractus (Gr. YAtucra) or saltus (Gr. oa\Toi ). 

These territorieil units were administered by the procurators of the 

imperial patrimony or res privata, a bureaucratic office of the state 

designed to fulfill the function of landlord (Jones 196'+:713)» We 

know very little of the administration and organization of these 

estates. Some areas were leased on short term to landlords while 

others were leased in perpetuity (ius emphyteuticum) to favorites of 

the Emperor. Families of grantees could bequeath this land but coiild 

not alienate it. Jones (196^:^12-^27, 788-789) describes some of the 

complicated biireaucracy of the res privata but he concludes those 

officials primarily collected rent on land and homes while leaving 



the actual agricultural management to contractors or head tenants 

(conductores) <> 

There are few documentary sources on the villages located in 

saltus or regiones of the empire. All presumably began as depen

dent villages in the royal estates of Roman client kingdoms (Jones 

196^:715). In the Late Roman period they may have been very similar 

in organization to the free villages of city eind village territories 

with the characteristics of a curion as described in the Farmer's Law» 

However, they paid rent directly to the res privata instead of paying 

taxes to the cities who in turn directed revenues into municipal and 

provincial coffers. \Je know from Egyptian papryi that corvee labor for 

local projects was recruited and organized in the same manner as any 

other village in Egypt. Egyptian villages in a saltus were considered 

as fiscal units with closed corporate rules just like free villages 

(Jones 196^:788). Presumably villages on royal estates in Palestine 

were similar. Indeed» a letter to protest conditions on a Egyptian 

saltus reported by Rostovtzeff (1957t398) is very similar to a letter 

of protest found at Nessana in the Negev (Kraemer 1958:Papyrus No, 75)® 

It seems reasonable to assume that the Palestiniem saltus had villages 

with much the same corporate nature and social organization as villages 

in the city territories. 

By the ifth century A.D., a large number of estates still re

mained in Palestine, despite the urbanizing tendencies of all the other 

provinces in the Roman Empire (Avi-Yonah 19^+0:5). This may have been 

a result of the Jewish and Samaritan uprisings that periodically dis

rupted Romein plans for reorganization. There were foiir regionest 



Amathus, Gadara, Livias, and Jericho, all in the Jordan Valley north 

of the Dead Sea. There were the saltuses of Gerariticus, Constan-

tiniaies, and the city disti'ict or estate of Sycomazon south of the 

city territory of Gaza (Avi-Yonah 1966; D, Amiran 1970) (see Fig. 3)« 

All presumably were Judaean and Idumaean estates of King Herod before 

the Roman takeover (Jones 196^:^16, 1971:281, if64; Avi-Yonah 19^). 

Saltus Gerariticus is of particular importance for this study 

because Byzantine Jemmeh was a large village in this territory (see the 

next section for the evidence). If we are to understand the structure 

and function of Byzantine Jemmeh, we must know the structure and func

tion of the territory in which it was located. Unfortunately, here 

there are some serious problems. Saltus Gerariticus functioned as an 

estate of Herod the Great until the first century A.D., and as a Roman 

imperial estate until A.D. ̂ 29• However, at this time it was incor

porated into Palaestina Prima (Avi-Yonah 19'<'0, 1966). Did the saltus 

no longer function as an estate managed by the res privata or con-

ductores when it became part of the province? V/hat administrative 

changes, if any, actually took place at this time? Some administrative 

functions obviously fell outside the provincial or saltus jurisdiction. 

We know that for tax purposes, the towns of the old Limes Palaestinae 

were considered as one unit even though some were in Palaestina Prima 

and some were in Palaestina Tertia after A.D. k29. One of these towns 

was Birsamis, which was once the military headquarters of saltus 

Gerariticus, and technically it was in Palaestina Prima after the 

saltus was incorporated into that province. But according to a tax 

assessment found at Nessana from the 7th century A.D., Birsamis was 



included for fiscal purposes with towns of the limes in Palaestina 

Tertia (Kraemer 1958;123i Papyrus No, 31). It is certainly possible 

that Byzantine Jennneh, only l8 kilometers to the north, was also part 

of the limes system. Evidence that Byzantine Jemmeh was not in the 

limes system, however, is found in the Code of Theodosius dated to 

A.D. kOS (VII, h.30) discussing two border militia (Limitanei Milites) 

in towns near Byzantine Jemmeh whose officers had illegally overthrown 

an imperial statute. The towns were Barsama in saltus Gerariticus and 

Menois (modern Ma'on) in saltus Constantiniaces. The fact that Byzan

tine Jemmeh (identified as Orda, see below) is not mentioned even 

though it was so close to known towns of the limes may be evidence that 

it was not part of the limes. Unfortunately we cannot say more about 

the position of the royal estates in the administrative hierarchy until 

more historical evidence is available. Until then we must rely on in

ferences from existing documents and archaeological remains. 

The History of Byzantine Jemmeh 

In order to more fully use historical materials relating to 

Byzantine Jemmeh, the site must first be identified in historical 

texts. The method used here is a linguistic one, comparing phoneti

cally similar names of towns mentioned in texts over a long period of 

time. The most certain identifications are from Bronze and Iron Age 

sources which can be linked to Roman and Byzantine towns in southern 

Palestine with similar phonetically related names. This method is much 

like the techniques first used by Edward Robinson in I838 (Albright 

19^+9:25) and later by others for the identification of Biblical sites 



by comparing Biblical place nsimes with modern Arabic site names. The 

premise of the method is that place names will remain the same or 

change only slightly for continuously occupied sites. If a site is 

abandoned or destroyed for only a short time before resettlement, the 

place name may remain, although possibly in an altered form. For in

stance, the New Testament and modern town of Bethlehem (Bet-Lehem) 

retains the same name from Old Testament times. Another of many pos

sible examples is the modern Arab village of al-Jib, which has been 

proven by archaeological excavations to be an ancient Gibeon (Pritchard 

1962). This method of tracing Arabic names is a complicated matter, 

since sometimes the Arabic name preserves the Hellenistic or Roman 

place name while at other times the biblical name may be preserved 

(Jones 1971:228-29). 

Instead of starting from the modern place name and working back 

to the ancient, we must go the other way proceeding from most ancient 

to more recent in order to identify Byzantine Jemmeh. For, like many 

sites in Palestine, the modern Arabic name, "Jemmeh," does not preserve 

any identifiable ancient name. This is probably due to the very spor

adic settled occupation of the area in the 15 centuries following the 

Byzantine period. However, we can trace the name forward from its 

earliest occurrence because of a generally continuous occupation from 

the Late Bronze Period to the Byzantine Period, 

V/e can begin with the earliest reference to Tell Jemmeh, the 

high mound just north of Byzantine Jemmeh that represents the mud brick 

remains of successive occupations at one place. Historical sources 

consistently connect the same place name with a site whose geographical 



position and relation to other sites can be inferred from the contex

tual information extracted from the documents. Based on the evidence 

presented below Tell Jemmeh appears to best meet these topographic 

criteria. 

The earliest reference to a town that might be identified with 

Tell Jemmeh is found on one of the walls of the Karnak temple in Egypt, 

An inscription carved there to commemorate the campaigns of Thutmose 

III, who conquered rebellious towns in Palestine, describes a journey 

from Egypt to northern Palestine where he defeated the Cannanite coa

lition near the stronghold of Megiddo in 1468 B.C. (Pritchard 1969: 

23^-238). The first town mentioned is an Egyptian garrison at Sharuhen, 

a place that has been identified with Tell Farah on the Wadi Ghazza, 

just 19 kilometers south of Tell Jemmeh (Albri^t 19'<-95 80). The in

scription goes on to say that the country from Yurga (in Egyptian: 

transliterated yrd) to the ends of the earth were in rebel

lion. Yiirga appears to be a reference to the southern boundary of 

Palestine while "the ends of the earth" was effectively northern Syria, 

the limit of Egyptian territorial control (Pritchard 1969:23'+; Maisler 

1951)• Yurga is also listed v;ith other captured towns by Thutmose III 

in another Karnak inscription (Pritchard 1969:242, town no. 60). 

Maisler (1951) (a.k.a. Mazar) convincingly argues that Yvtrga is Tell 

Jemmeh. He reached this conclusion based on associations with towns 

in southern Palestine and the deduction that Yurga must lie near the 

coast near "The Way of the Philistines" (later called the Via Maris). 

Gaza is also the next town mentioned in the Thutmose III annals and 

thus the Sharuhen, Yursa, Gaza sequence in the text suggest the order 
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that Tell Farah, Tell Jerrmeh, and Gaza would be encountered by an army 

approaching Palestine from the southern coast if a slightly inland 

route was used. 

The next references to Yursa come from two Amarna letters 

(Knudtzon 1915!tablet nos. 3l'+-315)« They mention the governor of 

Yurga named Phu-Ba'al or Phu-Hadad, described in the texts as "The 

man of the town of Yurga" (Akk: awelu sa^^u-ur-sg.). 

Two cuneiform texts from the Neo-Assyrian period provide the 

next mention of our town (Pritchard 1969:290). They report the town of 

Arsa (or Arza) on "The Brook of Egypt": (Akk, i-te-e na-hal ^"^mu-ug-ri) 

conquered by Esarhaddon, and its "king," Asuhili, taken in fetters to 

Assyria with his counselors (c, 6?^ B.C.). Some maps show the Wadi 

el-Arish identified as "The Brook of Egypt" but Tadmor (I966) reports 

that "The Brook" must have been further north because there is no site 

there fitting the description in the texts. As Van Beek (1973) has 

pointed out, the Wadi Ghazza is much more likely a candidate for being 

identified as "The Brook of Egypt" because it is the major topographic 

feature in the region, providing a natural boundary between what was 

perceived in ancient times as the border between Egyptian and Pales

tinian territory. Furthermore, Tell Jemmeh is the only defendable high 

ground near the coast directly on the banks of the Wadi Ghazza, This 

association of Arga with a southern boundary of Palestine thus fits 

with the Egyptian references to Yursa as a southern border. The lin

guistic similarity is also immediately apparent. 

Independent evidence is also found for the Assyrian occupation 

of Tell Jemmeh in 679 B,C, and its use as a military staging area for 
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Esarhaddon's advance into Egypt in 6?^ B.C. Sir Flinders Petrie (1928) 

and more recently Gus Van Beek (1972, 197^) have found Assyrian Palace 

Ware at Tell Jemmeh identical to ceramics found at the Neo-Assyrian 

capital of Nirarud, This pottery is in association with mud brick 

structures built on a distinctive Assyrian ground plan. Van Beek also 

found pitched brick vaulting used in the construction of these build

ings. This is a technique not used in Israel but is rather a develop

ment from traditionsil Mesopotamian vaulting at this time, indicating 

that Assyrian architects supervised the construction of what must have 

been a fortified military complex. 

The next historical reference to the place name Yursa/Yr^/Arsa 

in the geographical contest of (Tell) Jemmeh occurs in the Roman period, 

seven-and-one-half centuries after the Assyrian accounts. By this time 

Tell Jemmeh had been abandoned (c. 200 B.C.) and a community had de

veloped in the area south of the tell. The relevant text is by 

Josephus, the Jewish general who deserted to the Romans during the 

Jewish uprising of A«D, 66-70. In one section of his account of the 

wars he describes the limits of Judaea: 

. . .  i t s  b o u n d a r y ,  i f  o n e  m e a s u r e s  t h e  c o u n t r y  l e n g t h w i s e ,  i s  
marked by a village on the Arabian Frontier, which the local 
Jews called lardan (Gr. 'laodai/). (Jewish V/ars III. 5»51-52, 
translated by Thackery 1927)• 

Maisler (1951) suggests this town may be in the Tell Jemmeh area, con

tinuing the traditional name of the community on the tell to a new site 

nearby. He says that lardan is a Likely transformation of Arsa be

cause of Aramaic influence. (For connections between _d and _s in 

Semitic regional dialects see Albright 193^556-37.) Though Maisler 



was not aware of it, we need only look off the south side of the tell 

at Byzantine Jemmeh to find the site of lardan. Thus we note the con

nection between the Greek (translated from Aramaic) and earlitr names 

of the tovm and the long-term association of that name with a site on 

the southern boundary of Palestine. At this time Palestine bordered 

the Nabataean Kingdom in the Negev and Trans-Jordan, in which lived 

the people whom Josephus called the Arabians. 

The final group of references is from the Byzantine period. A 

town called Orda is found in a number of sources which based on lin-

quistic similarities can be associated with lardan of the Josephus 

account (Maisler ̂ azar/ 1951; Avi-Yonah 1953)• By this time the town 

had grown considerably in size and importance, judging from the archae

ological remains and the 6th century A.D. references to a bishop from 

Orda, namely Stephanos episkopos who attended the Constantinople coun

cil of A.D. 518 and the Jerusalem Synod of A.D. 536 (Alt 1930» 1931? 

Jones 1971:2Sl-kek), 

The latest and most interesting reference to Orda is on the 

Madaba map, a mosaic floor in a church 29 kilometers southwest of 

Amman, Jordan. Avi-Yonah (1953) provides a complete description and 

analysis of the map which he dates to A.D. 56O-565, the time of Jus

tinian. It is the only preserved ancient map of Palestine, except for 

the Peutinger Table, and although schematic, it is very accurate in 

many details. Best known is the depiction of Jerusalem where its 

columned main street (cordo) and holy places are accurately portrayed. 

The mosaic was a kind of tourist guide, depicting the relative 

location of biblical places and contemporary towns encountered during 
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pilgrimages to the Holy Land. It was based on the same Roman map used 

by Eusebius of Caesaria for his list of biblical place names in the 

Onomasticon. 

The Negev towns are especially well represented and a place 

called Orda is clearly shown as a substantial town south of Gaza (see 

Fig. k). Alt (I93O1 1931) first identified Orda as Khirbet 'irk, 11 

kilometers east-southeast of Tell Jemmeh on the confluence of the Wadi 

Sharia and Wadi Gerar near the spring of abu hrera. This raisidentifi-

cation was used for Avi-Yonah's Map of Roman Palestine (19^0) although 

he later placed it at Tell Jemmeh (D. Amiran 1970). Alt assumed that 

a town as importajit as Orda, being a bishopric, would lie near the main 

road between Beersheva and Gaza, and near the center of its political 

territory. He rejected Tell Jemmeh as Orda because Petrie (1928) had 

already identified it as Gerar. This reliance was misplaced, however, 

because Jemmeh v/as very small in the Middle Bronze II period and prob

ably relatively unimportant. Biblical Gerar was probably northeast of 

Tell Jemmeh, and while depicted on the Madaba map, it does not seem to 

have been occupied in Byzantine times (Avi-Yonah 1955)• Tell Jemmeh 

fits as Orda on the Madaba map. Its position is only approximately 

correct on the mosaic but as Avi-Yonah (1953) pointed out, the map is 

only a schematic representation with sites spread out to better fill 

the empty space. Further evidence is an inscription on the mosaic be

tween the towns of Gerar and Orda reading; "Gerar, Royal City of the 

Philistines, and border of the Ganaanites from the south, there the 

Saltus Gerariticus," Thus we learn Orda was in the saltus Gerariticus 
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and, conforming to earlier references, it still retained its historical 

identification as the southern frontier of Palestine. 

The Islamic invasion of Palestine in A«D. 655 and final con

quest in A.D. 6^-6^1 marked the end of Byzantine domination in the 

Negev. The empire had been severly weakened by the Persian wars that 

are so well documented by Procopius. The Persians occupied Palestine 

from AoD. 6l^ to 628 but we have no idea what the effects were on Orda 

or saltus Gereiriticus. The political change may have only meant, for 

the peasants, paying rent or taxes to different authorities. By the 

time Palestine was reconquered by the Byzantines, the empire was so 

weakened that the Arabs from the south met little resistance after the 

disastrous Battle of Yarmuk in A.D. 657« Orda itself was probably not 

fortified, like most towns in the Negev, and must have fallen early in 

the Islamic campaigns. Fortified coastal centers such as Gaza, Askelon, 

and Caesaria held out longer. 

Life may not have changed immediately at Orda under Muslim 

domination. If we can judge by documents found at Nessana, church 

officials remained the community leaders and the economic life of the 

community continued. However, the documents show a gradually changing 

relationship to the state. There are fe\i;er texts concerning community 

welfare while demands increased for taxes, corvee labor, animals, and 

produce by the new local Arab administrators. Similar requests were 

certainly made in Byzantine times but there is a much higher proportion 

of such documents in the Islamic period archives (Kraemer 1958). 

A convenient terminal date for the Nessana archives is c. A.D, 

700 and the archaeological finds confirm this date for the abandonment 
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of most towns in the Negev. Some of the major reasons for the collapse 

were the change in administrative policy from patronage to exploitation, 

the shift in trade networks to Syria via Damascus for goods moving from 

Asia to the Mediterranean, and the lack of protection against Bedouin 

raiding (Kraemer 1958; Glueck 1959; Mayerson 1964). 

There is no evidence of a settled agricultural community at 

Byzantine Jemmeh for the next 600 years after the probable abandonment 

in A.D. 700. By the l^th century during the strong Mamjeluk control of 

Palestine, a small community managed to establish itself on a limited 

area of the Byzantine ruins but this was probably of short duration. 

The Mameluk site is significant, however, since no Medieval Islamic 

occupation has ever been recorded in the area until excavations were 

conducted between 197^ and 1976 at Byzantine Jemmeh. Other small 

Medieval sites were also found in the 1977 survey,; V/hat the political 

and economic factors were that permitted an expansion of nucleated 

populations from the coast into the desert fringe are not well under

stood and must be investigated. Most of the Negev was left to the 

Bedouin and was not under any administrative control (D. Amiran 1970). 

Hov/ever, Byzantine Jemmeh may have fallen under the protection and 

administration of the territory of Gaza. Whatever the factors were, 

they did not last long and the area was again devoid of settlement for 

another 500 years after the Ottoman conquest of Mameluk Palestine. For 

a short time in the late 19th-early 20th centiury, Ottoman officials and 

later, British authorities induced Egyptian fellahin to found single 

family homesteads in the area. Their mud brick dwellings still remain 

but these experiments were all soon failures (Amiran 1953; 



Price-V'/illiams 1973a) o Permanent settlement did not resume until after 

19'<-8 when Israeli roads and irrigation pipelines enabled more agricul

tural communities to be established once again in the Tell Jemmeh area. 

Up to this point, I have been rather emphatic about the identi

fication of Byzantine Jemmeh. However, during the 1977 survey of the 

siirrounding area, a number of equally large contemporary sites were 

also mapped (see Chapter Appendix D5 sites 68 and 76 on Figure 

5)» In Maisler's (1951) original article on the subject he only specu

lated that one of the Byzantine sites close to Tell Jemmeh may be Orda. 

Indeed, an alternative identification has recently been suggested by 

Rudolph Cohen (1977) at the site of Raqibat el Wazza (Birget Abu Radi) 

just a kilometer northwest of Byzantine Jemmeh near Kibbutz Kissufim. 

This place is described as site 76 on the 1977 survey. Cohen's evidence 

is a magnificant mosaic recently uncovered from the floor of a church 

dedicated to Saint Elias dating to the reign of Justin II (565-578). 

The exceptional mythological, naturalistic and representational scenes 

reflect the patronage of a very wealthy community imder the religious 

leadership of Bishop Misael and Monk Theodorus. Such a church, Cohen 

reasons, must have been at the seat of the Bishopric and nowhere else. 

While I must admit that the mosaics are unique to the Negev in artistic 

quality and quite unlike the "Gaza School" of mosaics found at other 

sites in the Negev (Avi-Yonah 1975)» I do not think, however, that one 

church floor can be used to identify this specific site as Orda. 

Larger churches exist at TJmm Gerar on the other side of the Wadi Ghazza 

(see Appendix C, site 68), and we do not know what the size or quality 

of the churches at Byzantine Jemmeh were like since they were eill 
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Figure 5» Byzantine £ind Roman sites recorded during the regional 
survey. 



destroyed. Settlement size cannot be used as a criterion either be

cause most of site 76, associated with the new church mosaic, is 

heavily disturbed and under a cotton field. Although it appears larger 

than Byzantine Jemeh on the plans it may actually be about the same 

size. 

V/hile I ffiay be anticipating conclusions drawn from the survey 

data in Chapter 6, it may be hypothesized that all of the sites aggre

gated near Byzantine Jemmeh constituted one political entity called 

Orda. Even within the confines of the random sample used in the sur

vey, we can see that sites along the V/adi Ghazza are clustered at Tell 

Jemmeh and the area just to the north. Only isolated trash deposits 

and small strategically located sites occur further south. The actual 

reasons for the aggregated pattern are discussed in the conclusions of 

Chapter 6 with regard to ecological and political frontiers. However, 

we can glean some interesting and intriguing inferences from the settle

ment pattern data which may force us to reconsider some old ideas about 

the political geography of Roman-Byzantine settlements and thereby in

creasing our knowledge about the nature of saltus Gerariticus. 

Each site in the settlement cluster must have been a separate 

social and geographical entity. This is clear from the archaeological 

data. Evidence of discrete but comparable central functions appear in 

the form of bathhouses, public buildings, and pottery industries at 

each site. In addition, each site appears as a discrete unit of scat

tered pottery and architectural debris which is separated from adjoin

ing sites by one kilometer or more of uninhabited landscape or by the 

natural boundary of the Wadi Ghazza. Yet, the sites are closer 
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together than what would be assumed from large, autonomous, closed 

corporate peasant communities. If it is assumed that only one site is 

Orda and the others are merely satellite communities, then we would 

expect the real ecclesiastical and administrative center to exhibit 

evidence of unique social and political functions. However, this is 

not the case with most of these sites showing evidence of similar and 

comparable facilities (as far as the existing evidence goes). 

Two hypotheses may be suggested therefore, one is that only a 

single site was Orda and the others were satellite communities, or ais 

I think more likely, we are observing a settlement pattern that is 

specific to the political organization of royal estates. In a saltus, 

communities did not maintain substantial communal land holdings around 

their settlements and therefore discrete populations were not separated 

by great distances. 

The Socio-political Structure of Orda 

Now that the arguments and data for the identification of the 

site "Byzantine Jemmeh" as ancient Orda have been presented, we can 

review the information on the social structure in Orda and its position 

in the provincial Byzantine administrative hierarchy. Partially, data 

can be gleaned from the Madaba map which indicate Orda was an important 

town in the Negev (Fig. 'f). The mosaic map originally included all of 

the Holy Land from the Nile Delta in the south to Beth She'an in the 

north. Although some sections are destroyed, the area of the Negev is 

especially well preserved. Fortunately the artists included most of 

the contemporary sites as well as the biblical places in the Negev, 
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possibly because pilgrims to Mount Sinai needed to know the location of 

fortified towns, water sources, and caravaji halts on the way south. 

Since the Negev is less populated than the North, mor'e places are rep

resented to fill in what would otherwise be empty space. 

All of the sites are represented by graded symbols denoting 

their relative size euid importance (Avi-Yonah 1953). The largest 

cities such as Jerusalem and Gaza aire shown by detailed schematic 

ground plans with colonnaded streets and public buildings. Small com

munities are shown as staindardized walled settlements graded from large 

villages with five towers and multiple gates to small villages with two 

towers and only one gate, Orda is shown as a large settlement with 

five tov/ers and two gates and is in fact the largest town in the immedi

ate area except for Gaza, and the prominent Negev city of Elusa (Gr. 

EAOYCA on the map). 

These 6th century A,D, ranked designations are partially con

firmed by the geographical size of identified archaeological sites. 

The following table (Table 2) lists the few communities surveyed by 

Woolley and Lawrence (1936) that are also identified on the Madaba Map, 

and Byzantine Jemmeh, surveyed by myself in 197^. Although the sample 

is small, it is evident that the largest settlements have the greatest 

number of towers and gates on the map. As predicted by the Madaba map, 

all other Byzantine sites in the Negev are much smaller than Byzantine 

Jemmeh (Orda), ranging from 1,3 to 11,5 hectares in area. 

This correlation between actual size and formal representation 

suggests a possible test of Alt's identification of Orda as Khirbet 

'irk. If he is incorrect the site should be less thain 12 hectares like 



Table 2. Communities shown on the Kadaba Mapo 

Site Name Area in Attributes on Madaba Map 
(Modern/Greek) Hectares Towers Gates 

Elusa (Halutza) 
EAOYCA 

Byzantine Jemraeh 
OPAA 

Mampsis (Kurnub) 
M.WYIC 

'"Map partially destroyed 

kO 4+ 5+'» 

25 5 2 

3.68 2 2 



the other represented sites in the Negev; if it is at least 20 hectares 

in area, it still may be a candidate for the Orda designation, A 

simple survey in the future should finally solve this problem. How

ever, the Madaba map does show that Orda was the largest town in the 

vicinity and the only one approaching the size of Elusa, a major center 

of a city territory in the central Negev (Woolley and Lawrence 1936; 

Glueck 1959; Avi-Yonah 1953)• 

In identifying Orda, Alt (1930, 1931) presented various lists 

of Bishops attending church councils in the 6th century. The mention 

of a Bishop from Orda indicates it was the seat of a bishopric, at 

least during part of its history, and this led Alt to conclude that 

Orda was the administrative and ecclesiastical center of saltus 

Gerariticus since civic and church centers are usually in the same 

place. Undoubtedly the bishop was a strong political force in the com

munity. V/e know that the church officials at Nessana were community 

leaders who passed their authority and position patrilineally through 

at least three generations (Kraemer 1958). 

We do not knovj if Orda was in the limes, but it is were, there 

might have been a company of limitinae stationed there with its hier

archy of military officers such as at Nessana. These militiamen would 

have ov/ned land given to them by the government and would have payed 

taixes like any other resident to the coffers of the res privata. 

The tovm council (curion) as early as the first century A.D. 

was mentioned by Josephus. However, this is impossible to establish 

firmly with the few texts available. The fact that the town was in a 

royal estate and not a city territory may have disqualified it from 



the semi-autonomy that would be implied by a town council. If a coun

cil did not exist in the early years of the town, the possibility of 

one existing after A.D. k29 is much greater. In that year saltus 

Gerariticus, along with saltus Constaniniaces and Sycomazon were in

corporated into the province of Palaestina Prima. Greater autonomy 

may have been afforded the town now that certain administrative func

tions for Orda were fulfilled by a province rather than an office of 

the emperor. V/hether the tax structure or the chain of authority 

changed with incorporation into Palaestina Prima, we cannot say. 

Other suspects of life in Orda can be reconstructed from archae

ological remains, giving us some idea of daily life as reflected in 

the stratified wastes excavated at the site and which Eire reported in 

Chapter Foremost are remains of the extensive local pottery indus

try which must have supplied an active wine export industry which is 

discussed in Chapter 5- A cemetery from the third to foiurth centuries 

A.D. revealed remains of individuals from the time just before and after 

the period of Constantine the Great and the founding of Constantinople 

(see Appendix E), There evidently was a pagan population here up to the 

early 5th century A.D., since we know that Christianity did not appre

ciably spread into the Negev until 50 years after the closing of the 

temple in Gaza in A.D. ̂ 02 (Downey 1963; Kirk 19^2). 



CHAPTER k 

THE ARCHAEOLOGICAL CONTEXT OF BYZANTINE JEMMEH 

In this chapter I describe the physical characteristics of 

Byzantine Jemmeh and the excavated archaeological deposits. I also 

present the artifacts recovered, giving their stratigraphic and hori

zontal contexts. This straightforward site report serves a number of 

very specific purposes that must precede the statistical comparison of 

amphorae which follows in the next chapter. These purposes are out

lined below. 

1. I shall identify the behavior patterns that are associated with 

the production, use, and eventual discard of the material remains. By 

the context of finds I can distinguish between deposits of domestic 

household refuse and deposits produced by specialized industrial activi

ties. In this manner I can compare pottery samples produced locally in 

potters' shops with those actually used in domestic situations and 

later thrown away. 

2. I shall date the material remains by establishing the relation

ships of objects in the same stratum. Well-dated coins (Hill and Kent 

1965) and Late Roman Ware (Hayes 1972) associated with amphorae and 

other artifacts provide absolute dates (see Table A-5). Stratigraphic 

superposition of layers and associated objects provide relative dates. 

It is well knovm that both absolute and relative dating techniques are 

Sk 



not simple matters because of cultural and natiaral processes affecting 

the relationship of artifacts in the ground (Hole and Heizer 19735152-

153» 2^5f«; Schiffer 1976:140-145)» If behavior is to be inferred from 

the comparison of spatially discrete deposits, then the contextual in

formation provided in this chapter is necessary to assess contemppo-

raneity. If changes in behavior through time are to be inferred, then 

sequences of contemporary loci provide the necessary data base. 

The Site 

In the northwest corner of the Negev Desert, 15 kilometers 

south of Gaza and 8 kilometers east of the Mediterranean Sea (UTM 

09730886) lie the remains of a large settlement named (by me) "Byzan

tine Jemmeh" (Figs. 4, 5, eind 6). It is so named because the site is 

directly south of Tell Jemmeh, a prominent mound occupied almost con

tinually from the Middle Bronze II period thiough the Hellenistic 

period (c. 1600-200 B.C.) beginning with a small settlement founded 

in the earlier Chalcolithic period (4th millennium B.C.). After 200 

B.C., in the late Hellenistic and succeeding Roman period, the settle

ment on the tell v;as abandoned for the flat fields to the south. The 

reasons for this move are unclear but possibly the area on top of the 

mound grew too small to accommodate the population. It is ailso pos

sible that with the absence of warfare the inhabitants felt safe 

enough to permanently leave the protection of the walled and elevated 

town. It has also been suggested that the tell v/as abandoned when a 

spring in the Wadi Ghazza dried up and increased skills in cistern con

struction enabled the population to settle on the flat plain (Van Beek 
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1978, personal communication). Some Bronze Age and Iron Age remains 

have been found below the Roman-Byzantine occupation in the fields 

south of Tell Jerameh, possibly from the cemetery, but the extent of 

this earlier material is impossible to determine because of the exten

sive overburden. 

The population grew to its maximum in the Byzantine period 

(A.D. 330-6^0), the date to which most of the surface artifacts belong. 

Aerial photographs and the extent of surface remains indicate a very 

large settlement indeed of at least 25 hectares (6I.78 acres) (see 

Fig. 6). If the population density was at all similar to that of the 

well documented settlements of the central Negev (Kraemer 1958:215f.» 

120f.), there must have been at least 2,000 people living in Byzantine 

Jemmeho 

The site lies on the southwest side of the Wadi Ghazza (Nahal 

Besor), the major drainage for the northern Negev. The present surface 

is a flat plain of loess soil with gently rolling hills xmderlain by a 

hard clay subsoil. The area is covered with dense concentrations of 

broken pottery, architectural elements, and ashy deposits. Intact sur

face features are few, comprising only subterranean cisterns made of 

stone cobbles and concrete which were cleaned out by Arab peasants 

living here before 19^8 to collect surface run-off. There were surely 

many other cisterns which have been filled since 19^8. Today, almost 

the entire site is extensively disturbed by deep plowing and probably 

little or no sub-surface architecture remains situ. The only hints 

of Byzantine Jemmeh's importance are the scattered remains of mosaic 

floors, a church south of the cemetery (Figs. 5 and 6), a public 



building made of monumental architectural elements where a broken 

marble statue of a robed figure seated on a throne was found (Fig, 7)* 

and other featiu'es which are discussed below. 

History of Excavations 

Byzantine Jemmeh was first excavated by Sir Flinders Petrie in 

1927« He spent six months excavating Tell Jemmeh and during that time 

conducted some secondary work at the Byzantine site. Some of his pub

lished photographs show that even then local peasants were plowing the 

Byzantine fields, probably v;ith the traditional, one-toothed plow or 

ard which would only loosen the topsoil. Petrie's principal interest 

in the fields was to dind the cemetery associated with Bronze and Iron 

Age Tell Jemmeh. Thus, he employed crews to clear large areas of 

Byzantine "overburden" in his efforts to expose what he hoped would be 

tombs dug into the clay subsoil. However, after stripping of a con

siderable area, he does not say precisely where, he found only virgin 

soil. Unfortunately, none of the Byzantine material removed in these 

operations was recorded, except for some whole vessels and small finds 

which are illustrated without precise contextual information (Petrie 

1928:P1. 56). He briefly mentions the discovery of four mosaic pave

ments and an excavated Byzantine trash deposit which produced a mag

nificent glass bottle and other small finds now in the Rockefeller 

Museum in Jerusalem (Petrie 1928:2^). He also reports that some Byzan

tine tombs were excavated but were found empty. As with the other 

Byzantine finds, he includes no maps but presumably dug in the area of 

the cemetery we excavated in 197^ and 1975» Sadly, only a few 
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unpublished photographs of the exposed burial cists remain in the 

Institute of Archaeology in London. 

After 19'<^8, with Israeli independence, Byzsintine Jemmeh suf

fered further damage from the introduction of mechanical agricultiire. 

The land became the property of a kibbutz smd according to informants, 

they brought in heavy machinery designed to clear the surface rubble 

to make way for crops. Unfortunately, the surface rubble was the 

architecttiral remains of the Byzantine period. About the time of these 

operations a well-preserved mosaic floor was discovered in the vicinity 

of Field 2. It was a square pavement of large white tesserae bordered 

by scrolls in black tesserae. Some conscientious kibbutzniks tried to 

preserve the mosaic pouring a concrete border around it and covering 

it with sand. However, an unattentive tractor operator razed the floor 

during cistern filling operations. A bathhouse is also reported near 

the southern base of Tell Jemmeh but no remains of it can be seen 

today. 

Since the 1950* b deep-plowing techniques have irreparably de

stroyed the archaeological context of materials lying close to the 

surface. In most areas there is a 30-50 centimeter plowzone and only 

those remains with a greater depth are preserved. Numerous pieces of 

architecture have been scavanged from the plowed-up ruins over the 

years and today the gardens of many a kibbutznik in the area are deco

rated with Byzantine capitals, columns eind altar screens. Undoubtedly 

even more material was scavenged in the Islamic period for the building 

of Gaza and other coastal towns. Some scav(s.nging also took place nearby 
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for the medieval Islamic room excavated in Field 1 was almost entirely 

built from Byzantine remains. 

V.Tien I was generously offered the opportunity to begin an 

archaeological project at Byzantine Jemmeh in 1975 by Dr. Gus V/. Van 

Beek, Director of the Smithsonian Expedition to Tell Jemmeh, I was hard 

pressed to find an adequate data base for the ecological approach I 

wanted to apply. Architecture-oriented excavations were out of the 

question because of the extensive disturbance as well as the lack of 

manpower to open large areas. Furthermore, I had no desire to repro

duce the descriptive studies of Byzantine public architecture that 

predominate in the archaeology of Byzantine Palestine (for a survey see 

Ovadiah 1970). 

My interest in changing adaptations and economic strategies of 

populations, logically directed me to the remaining undisturbed refuse 

deposits of Byzantine Jemmeh where I might find stratified remains of 

household and industrial debris. I located these mainly on the periph

ery of the field where plowing was minimal or where loess deposition 

of successive occupations protected the remains from the plov/. 

From June to August in 197^« 1975i and 1976, I conducted test 

excavations with a small crew in six separate areas. The objective was 

to sample trash deposits for ceramics and other artifacts representa

tive of local household subsistence, craft specialization, and trade. 

These areas are labeled Feature 1, Feature 2, Fields 1, 2, and 

(see Figs. 5 and 6). In addition, a portion of the cemetery which was 

exposed by road-cutting in the 1960's was investigated. 
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In the following pages, I describe each area, its stratigraphy, 

artifact content, and interpretation for the piirposes set forth at the 

beginning of this chapter. The cemetery excavations of 1975 and 1976, 

as \irell as a survey carried out in 1977 are separately described in 

Chapters 6 and 7® 

Description of Loci 

Feature 1 

On the far east side of Byzantine Jemraeh and east of the Re'im-

Magen road is a small v/adi that runs north into V/adi Ghazza, The small 

wadi exposed a layer of concentrated pottery fragments that is 5 meters 

long and 50 centimeters to 1 meter thick. It lies under 1 meter of 

sterile loess deposits. The pottery layer slopes down to the east at 

a 10 degree angle and appears to be trash thrown into a wadi on the 

eastern end of the settlement that later filled up with loess and is 

now exposed again by erosion (Fig, 8), 

A column of debris was excavated on the west side, 1,30 meters 

long, and 50 centimeters deep into the side of the wadi. All material 

was sifted through % inch screens and all artifacts kept except plain 

amphorae body sherds. All rims, bases, handles, and decorated pieces 

were saved for analysis. 

Of the 85^ sherds recovered, the vast majority, 93^» are from 

amphorae (see Appendix A for sherd counts). Almost all the amphorae 

sherds are from bullet-shaped jars with pointed bases, low rims, and 

"shingle" siirface treatment. The other amphora type, which does not 

occur frequently here but does in other deposits, is a bag-shaped jar 
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with a slightly curved base, high rim, and "ribbed" surface treatment. 

The relative amounts of each type can be roughly approximated here by 

counting the niunber of distinctive bases and rims. In Featxire 1, 98% 

of the bases and of the rims (less than 21 millimeters high) are 

from bullet-shaped amphorae. 

There are few other ceramic types found in Feature 1. Cooking-

pot fragments make up 6^ of the assemblage while tabun fragments make 

up 0.3?3 and Late Roman Ware is .9^. Some unidentified carbonized mate

rial and glass fragments are found in small numbers but bone is absent. 

One piece of a repaired krater was also found (see Appendix B, Fig. 

B-6.4) as well as one other (Fig. B-3.10). 

The very distinctive Late Roman Ware, all 'Late Roman C V/are 

from Asia Minor, provides a firm date of c. 500-550 A.D. (Fig. B-1.23, 

25, 26, 27, ^1; Fig. B-2.37» 38, 39). 

It is difficult to infer the behavior which produced this 

deposit but the homogeneity of ceramic types suggest it is a waster 

dump from a potter's workshop where bullet-shaped amphorae were made. 

The only problem with this identification is the absence of industrial 

wastes associated with kiln firings such as were found in Feature 2. 

However, it is not impossible that the pottery wasters were discarded 

apart from kiln debris, especially if the Feature 1 dump was not near 

the kilns. The small number of other artifacts, including the bag-

shaped amphorae, may be domestic refuse from the potter's household or 

from other households that used the site. 



Featxxre 2 

At the southwest corner of Byzantine Jemmeh and on the west end 

of the cemetery is a large mound of broken amphora sherds. The north 

edge of the mound is being progressively removed by plowing but the 

center and highest part of the mound is apparently intact. Feature 2 

is part of a larger complex of amphora sherds and ash deposits that 

cover the entire south end of the site and attest to an active amphora 

industry at Byzantine Jemmeh. 

A two-meter square, Square 1, was opened at the top of the 

mound in 1975- Four levels were excavated to a depth of 58 centimeters 

All material v/as sifted through % inch screens and rims, handles, bases 

and diagnostic pieces were kept. Only body sherds smaller than 3 cen

timeters in diameter were discarded. In 1976 another two-meter square, 

Square 2, was opened immediately east of Square 1, in order to find 

datable objects which were absent from Square 1. The same levels were 

excavated, following natural stratigraphy, to a depth of 55 centimeters 

and only non-amphorae sherds or diagnostic pieces were kept in Square 

2. Also at this time the south half of Square 1 v/as excavated to a 

depth of lo25 meters below the surface using the same recovery pro

cedures as Square 2. In all areas the artifact content was the same 

and the deposits continue down to an indeterminate depth. 

In Square 1, the following levels were recorded (see Fig. 9). 

("Levels" refer to excavation units that may be arbitrarily defined 

or that conform to natural strata.) 

Level 0. At 0-5 centimeters below the surface are heavy con

centrations of pot sherds where erosion and possible recent 
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disturbance removed most of the soil. The densest concentration is in 

the east side with the natural surface sloping down to the V/est. Small 

amounts of grey "Gaza V.'are" indicate recent disturbance. 

Level 1. At 5-15 centimeters below the surface we found more 

pottery mixed with sandy soil. 

Level 2. At 15-25 centimeters below the surface were in

creased concentrations of pottery mixed with very little soil but with 

vitrified clay or "slag" and fire-reddened mud brick. This material 

evidently constitutes the remains from overfired vessels and the vitri

fied interior of mud brick kilns. It is very similar to material 

observed at the firing sites of modern Palestinian potters in Jordan 

(Franken 1969:38, 9^-95 •« The greatest density of sherds is in the 

southeast quadrant which is taken down to the maximum depth to adjust 

to natural stratigraphy. 

Level 5o At 25-^5 centimeters, pot sherds were only found in 

the east half of the square. We removed this materiail to leave the 

area horizontal at the bottom and on a stratum of hard clay. Just 

above the clay were some glass fragments and evidence of a hearth 

filled with ash, fire-cracked rocks, and fire-reddened soil. In this 

area we foxmd the remains of a sooted restorable cooking pot and a 

stirrup-shaped handle (Fig. B-6.5f 5)* More of the hearth and cooking 

pot were later found in Square 2 at this level. Evidently some cook

ing activities took place between kiln waste dumping events. 
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Level k. At ^+5-58 centimeters more "slag," sherds, and gravel 

were removed until deposits of sterile clay were encountered. 

Levels 5-7» Excavated in 1976 to determine if the same arti

fact types continue, a one meter wide trench was dug into the south 

half of Square 1. To a depth of 1.25 meters below the surface, we 

found more deposits of waster material concentrating on the west side 

and sloping down to the North and West. The only remarkable finds were 

a jar lid and unfired pinch pot. 

In Square 2, the same strata were excavated with the same 

artifact types. 

Of the 4,8^7 sherds recovered from all levels of Square 1, all 

but k6 sherds are from amphorae. The others come from the cooking pot, 

other occasional cooking pot sherds, and some intrusive gray Arab pot

tery from the surface level. In addition, a few fragments of glass 

were also found, but 99^ of the assemblage is amphorae. Unlike Feature 

1 which is composed of bullet-shaped jars. Feature 2 contains almost 

exclusively bag-shaped jars with high rims and flat bases. The only 

other artifacts occurring in quantity are the many pieces of vitrified 

clay that resemble "slag." Often they are teardrop-shaped as a result 

of the inner walls of the kiln vitrifying and dripping during the 

firing process. Partially vitrified pottery is still found embedded 

in some large pieces of "slag." In addition, large pieces of over-

fired "green" clay from the walls of the kiln occtir frequently. Most 

of the sherds in the upper strata are adequately fired but show evi

dence of fracturing and dislodged handles during the firing, which 



which explains why they were discarded. Pottery in the lower strata 

are more often overfired, green in color, and nearly vitrified. Cer

tainly, separate episodes of firing and kiln cleaning are represented 

in the alternating lenses of sherds, sand, and clay. However, the same 

type of amphora was discarded in each episode. 

The distinctive homogeneous character of this industrial refuse 

deposit makes identification easy but dating very difficult. No Late 

Roman red slip v/are, coins, or other well-dated items come from either 

of the two excavated squares or in the deeper sounding of Square 1. 

The only indication of a date is provided by a band-fashioned spout 

from a wheel-turned, ribbed lamp found at the bottom of Level 7 in 

Square 1 (Fig. B-^.28). Many such spouts have been found in Palestine 

with authors attributing dates to them from the 6th century B.C. to the 

early Islamic period. However, most of the finds are from 6th century 

A.D. contexts and support a date in the late Byzantine period of Pales

tine (Baly 1962:P1. XXVIII, 22-23; Levy 1960:11-13, Fig. 6, 9-10; 

Crowfoot, Crowfoot and Kenyon 1957tFig, 89.10). The bag-shaped am

phorae and cooking pot can also be dated to the 6th century A.D. based 

on general stylistic criteria. However, they have a long continuity 

with little change through the Roman-Byzantine period (Riley 1975:26-27; 

Colt 1962:P1. 52.72 /cooking poj^, PI. 55-30 /amphor^). 

V/hile better dating evidence would be desirable, there is still 

enough material to show a rough contemporaneity between Feature 1 and 

Feature 2. I have already mentioned that Feature 1 contains a small 

number of bag-shaped jars and likewise, Feature 2 contains a small per

centage of bullet-shaped jars. One percent of the bases and % of the 



100 

rims in Feature 2 come from bullet-shaped jars that predominate in 

Feature 1. Thus the mutual occurrence of "intrusive" amphora types in 

the two waster dumps also indicates a rough contemporaneity. 

In summary, several modes of evidence show that Feature 2 was 

a waster dump from a potters' workshop where bag-shaped amphorae were 

produced, evidently on a massive scale. The lines of evidence leading 

me to this conclusion are the high density of artifacts, the homoge

neity of artifact types, and the lack of bone or other domestic refuse. 

Similar waster dumps were found at virtually every large site 

that was surveyed in 1977» The analysis of these sites in Chapter 6 

indicates a very extensive and specialized regional pottery industry 

that provided the necessary means of transport for local agricultural 

produce to the markets of the Byzantine empire. However, Feature 2 is 

one of the few places where bag-shaped rather than bullet-shaped jars 

were produced in this part of the Negev. 

Field 1 

In the east-central part of the Byzantine field, near the 

Re' im-Magen road, is a small rise covered with flint wadi cobbles, 

architectural elements, and Byzantine pottery (Fig. 5)« It is located 

in the only part of the field that is not cultivated, possibly because 

of the great density of plow-breaking stones. I originally opened am 

area in 197^ to investigate what I thought would be undisturbed Byzan

tine architectural remains associated with trash deposits. To my sur

prise I uncovered the room of a Medieval Islamic house built out of 

reused Byzantine architectural elements and wadi cobbles (Schaefer 1976). 
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After the last floor of the building was removed I excavated two sepa

rate test pits and found two meters of stratified Byzantine debris 

going down to the sterile clay subsoil (Fig. 10). 

Test Trench 1 is along the southeast side of the Islamic room 

while Test Trench 2 is along the northwest end. Both measure one-by-

two meters. Nine levels were excavated in Test Trench 1. The first 

level is designated level 6 in order to prevent confusion with levels 

1 through 5 in the Islamic house. A brief description of each level 

appears below (see Fig. 11). 

Test Trench 1, Level 6. At ^5•57-^5-J? meters above sea level 

(or .^0-.60 meters below floor 1 at the southeast corner of the trench) 

is a continuation of the soil from level h but without burnt areas and 

remaining pieces of floor 2. Artifacts are scarce but because of 

stratigraphic association with the medieval Islamic material this level 

will not be used in the analysis of Byzantine pottery. Color is pale 

brown, lOYR 6/3. 

Test Trench 1« Level 7. At 45.37-'+5»17 meters above sea level 

is a stratum of loess soil with higher organic content and containing 

bits of charcoal. The color is brown, lOYR 5/5« Finds include sherds 

from Byzantine amphorae cooking pots, bowls, pitchers and other utili

tarian pottery. Also found is one unidentified bronze coin. 

Test Trench 1, Level 8. At k^,17-^'+»97 meters above sea level 

is a continuation of level 7 but with gradually decreasing organic 

content. Soil color is light yellowish brown to very pale brown. 
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lOYR 6/4-7A. Amounts of pottery are almost twice as many as in the 

previous level with sherds found from Byzantine amphorae, bowls, 

juglets, cooking pots, and other utilitarian pottery. Finds include 

an iron projectile point. Also fotmd are two pieces of a glazed cook

ing pot indicating intrusion from Islamic levels. 

Test Trench 1, Level 9« At Mf.97-'+^.77 meters above sea level 

is a continuation of the soil texture found in the preceding level but 

with a brownish yellow color, lOYE 6/6. Sherd counts are still in

creasing with large amounts of Byzantine amphorae sind small quantities 

of cooking pots, bowls, Late Roman VJare, and other utilitarian wareso 

Also found is a perforated sherd disk (Fig. B-'+.36) and a vitrified 

sherd. 

Test Trench 1, Level 10. At kka77-kko37 meters above sea level 

the same layer as level 9 continues. The soil color is the same 

brownish yellow, lOYR 6/6. At the bottom of the level is a 2 centi

meter thick lens of potsherds and sand that is included with the level. 

Sherd counts are smaller with the usual assemblage of amphorae, cooking 

pots, tabun ("oven") fragments, and Late Roman Ware, Bowls aind other 

utilitarian wares are absent from this level, however. 

Test Trench 1, Level 11, At ^^,57-^.37 meters above sea level 

we found more of the same soil as levels 9 and 10. However, sherd 

counts are increased, with the same assemblage as above, but also in

cluding bowl fragments. Soil color is still brownish yellow, lOYR 6/6. 
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Test Trench 1, Level 12. At meters above sea level 

is the final 10 centimeters of the layer that we found in levels 9 

through 11o At the top of the level ainother lens of sand and pottery 

occurred that was similar to that found in level 10. Throughout there 

was a much greater density of pottery than found previously, including 

many larger sized sherds. In proportion to the increased numbers of 

amphora sherds there are also many more sooted cooking pot fragments, 

tabun fragments, and glass. Other utilitarian wares and Late Roman 

Ware remain few, however. Finds include a bronze coin of indetermi

nable date. 

Test Trench 1, Level 13e At kk.l7-k3-97 meters above sea level 

is a layer of soil with the same brownish yellow color, lOYR 6/6, as 

level 12 but with a harder, clayey texture. Sherd density is high but 

decreases to sterile clay in the southeast quadrant of the trench. The 

highest relative frequency of amphora sherds by weight and count occur 

in this level with the same proportion of cooking pot sherds as level 

12. There are fewer tabun fragments but more Late Roman V/are including 

early Eastern Sigillata and African Red Slip V/are. 

Test Trench 1, Level 1^. At ^3-97-^3.5^ meters above sea level 

(1.80-2.25 meters below floor 1) we came upon a layer of hard compacted 

soil containing large pieces of clay. This layer is only found in the 

east hsilf of the trench v/hile sterile clay is already encountered at 

the bottom of level 13 in the west half of the trench. Sherd density 

is very low with the same pottery types found as in level 13. Soil 

color is a light yellowish brown, lOYR 6/k ,  
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Test Trench 2. The same layers are foimd in Test Trench 2 as 

encountered in Test Trench 1 (Fig. 12). The number designations in 

Test Trench 2 are one lower than in Test Trench 1, however, because of 

differences in elevation and depth of deposits. Levels are adjusted 

so that they correspond in the two trenches although the numbers of 

levels do not. Soil color of equivalent levels are the same and not 

repeated below. Instead, equivalencies to Test Trench 1 are given for 

easier cross reference. 

Test Trench 2, Level 6. (= TT.l, level 6) At 45,47-^5«27 

meters below sea level (and .50-.70 meter below floor 1) we excavated 

a soft loess soil containing many stone cobbles. This level is a con~ 

tinuation of the Islamic material found in level k above. Pieces of 

painted Islamic pottery, bones, a flat slate stone, and Byzantine 

ceramics were foxmd here. These materials will not be used in subse

quent analyses of Byzantine amphorae however, because of the extensive 

disturbajice of the context of these items. 

Test Trench 2, Level 7. (= TT.l, level 7 and 8) At k3.27-

^4.97 meters above sea level we found a dark organic soil with a rela

tively low density of pottery. The usual assortment of Byzantine sherd 

types were found including amphorae, cooking pots, pitchers, bowls, 

tabun fragments, Late Roman VJare, and other utilitarian wares. 

Test Trench 2, Pit 1. This intrusion of dark brown soil in 

the lighter brown soil of level 7 was in the northwest corner of the 

trench. Finds include a small number of Byzantine sherds but the 
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stratigraphic intrusion indicates the pit probably dates to the medi

eval Islamic period. This material is therefore not used in the 

analysis of Byzantine pottery. 

Test Trench 2, Pit 2. An ill defined deposit of dark brown 

soil was found intruding into the lighter brown soil of level 7 in the 

southwest corner of the trench. This pit, and pit 1 were taken down 

to a depth of ̂ 4,97 meters below sea level. Finds include three Late 

Roman V/are sherds but again, the material is not included in subsequent 

Byzantine analyses because of suspected intrusion from Islamic strata. 

Test Trench 2, Level 8» (=TT.l, level 9)« At ^'t.97-^»77 meters 

below sea level was a brownish yellow soil with bricky fragments that 

appears similar to level 7. Relatively few sherds occur in this level 

but include the usual corpus of Byzantine amphorae, cooking pots, glass, 

tesserae, and other wares. 

Test Trench 2, Level 9. (= TT.l, level 10). At kk.77-kk.37 

meters above sea level was more of the same loose brown soil as found 

previously. Sherd densities increase with more fragments of amphorae, 

cooking pots, Late Roman V/are, and only a few other types of pottery. 

Other finds include glass tesserae, bone and shell. 

Test Trench 2, Level 10, (= TT.l, level 11). At kk.37-kk.37 

meters above sea level we found more of the brown soil encountered in 

levels 8 and 9» Sherd densities are about the same as level 9 with 

slightly greater proportions of amphorae sherds, one bowl fragment, 

one Late Roman sherd, and tabun fragments. One enigmatic find is a 



109 

piece of a clear glazed cooking pot that cross-mends with a sherd from 

level 9 and v;ith another sherd from the room fill in the Islamic house. 

Some disturbance is indicated by this cross-mend but no stratigraphic 

evidence of intrusion could be found to support the suspected distur

bance. In addition, none of the other ceramics indicate Islamic in

trusion. 

Test Trench 2. Level 11. (= TT.l, level 12). At kk.37-^k.l7 

meters above sea level is the last of the brown soil which was found 

in levels 8 through 10. Increasing amounts of stone and concrete frag

ments were found with about the same density of pottery as the previous 

level and the same proportion of amphorae, cooking pots, and other 

domestic trash. The very great increase in sherd density found in 

level 12 of Test Trench 1 was not found here. 

Test Trench 2, Level 12. (= TT.l, level 13). At 4if.l7-^3»97 

meters above sea level (or 1.80-2.00 meters below floor 1) we encoun

tered a layer of harder clayey soil containing burnt mud brick frag

ments, glass, and the typical corpus of amphorae and trash. 

In situ architectural remains were found at the top of layer 

12 (Fig. 12). A double-wide foundation coxirse made from kurkar sand

stone masonry lies directly on the clay subsoil. The foundation 

extends out of the southern balk running halfway through the trench in 

a northeast-southwest direction. The masonry is chinked and overlain 

with concrete indicating a missing upper course. Where the foundation 

terminates is a burnt area at ^^.17 meters above sea level. It con

sists of fire-reddened soil and brick fragments. Just north of the 
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burnt airea are flint wadi stones that seem to be arranged in the same 

orientation as the wall. Associated ceramic finds consist of the same 

corpus of pottery found in upper levels though in much decreased den

sities. 

Test Trench 2< Level 13. (= TT.l, level 1^). At 43.97-^3*80 

meters above sea level was the final layer of soil encountered above 

the sterile clay subsoil. This material is the continuation of level 

12 just above the base of the foundation and the material remaining 

after removing the fire hearth and wadi cobbles north of the foundation. 

At '+3.82 meters above sea level, two whole rim and shoulder sections of 

amphorae were found set upside down in the sterile clay subsoil. The 

bodies and bases of the vessels are missing and the worn edges are very 

friable as though they had been exposed to the elements for a long 

period of time before being covered over with sediment. Their function 

is not immediately apparent but recycling for use as hearths or pot 

stands may be suggested (Callender 1965t23-36). Other finds include 

the usual assortment of amphorae sherds, cooking pots, and utilitarian 

pottery. 

Dating. The dated Late Roman V/ares indicate the same dates for 

equivalent strata from both test trenches (see Fig. B-1.5i 6, 12, 35» 

36, 39; Fig. B-2.1, 2, 13i 23, 2'f, 27, 30» 33» ^+3). Based on natural 

stratigraphic divisions and dated objects, the following aggregations 

of contemporary levels can be made so that larger artifact samples can 

be compared in later ceramic analyses. 
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Level 6 in both trenches is the last remnant of the medieval 

Islamic sub-floor material mixed with Byzantine debris. This level 

will not be used in later analyses because of stratigraphic associa

tion with the Islamic house. 

Levels 7 through 10 in Test Trench 1 and Levels 7 through 9 in 

Test Trench 2 constitute the upper stratum of Field 1. Diagnostic 

Late Roman Ware show that these levers are predominantly from the late 

6th centiury A.D. with a small amount of mixture with earlier Roman re

mains and minor intrusion of Islamic material from the upper levels® 

Most disconcerting are the few pieces of glazed ware that were found in 

both trenches in comparable levels. The rodent activity and two pits 

in Test Trench 2 explain some of the intrusion while there is little 

indication in Test Trench 1 of disturbance except for a sloping ash 

lens. Despite this evidence, however, only the glazed sherds seem to 

be typically Islamic while all other sherds are Byzantine. The amount 

of Islamic intrusion seems small enough to be of little significance 

in dating the materials to the 6th century A.D. The possibility that 

the glazed cook-Tig ware is an early example of Byzantine glazed pottery 

cannot be totally disregarded, however. 

The middle stratum consists of level 11 in Test Trench 1 and 

levels 10 and 11 in Test Trench 2. One piece of glazed cooking pot in 

level 10 of Test Trench 2 remains an anomaly that cannot be explained, 

especially since it cross-mends with a sherd from the room fill of the 

medieval Islamic period. Despite this, Late Roman Wares consistently 

indicate a date of the late 5th through 6th centuries. 
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The lower stratum consists of levels 12, 13, and l4 in Test 

Trench 1, and levels 12 and 13 in Test Trench 2. They rest directly 

above the sterile clay subsoil and only yield Eastern sigillata sherds 

from 25 B.C. to 200 A.D. (Fig. B-1.30, 33)i and some ^th century A.D. 

Palestinian Red Slip V/are (Fig. B-2,1). The stone foundation, cooking 

hearth, and other features at the bottom of Test Trench 2, therefore, 

seem to date to the Late Roman or early Byzantine period and constitute 

some of the only preserved architectiaral remains from this period that 

are likely to be found at Byzantine Jemmeh. 

I interpret all these deposits in Field 1 as stratified refuse 

that accumulated after the destruction of the Late Roman-early Byzcintine 

structure which the refuse overlays. Some of the pottery in the lowest 

stratum of the two trenches is most certainly associated with the occu

pation of the building in the 1st through kth centuries. A.D. There 

then seems to be a period when the site was little disturbed, followed 

by the sustained dumping of household refuse in the late 5th and 6th 

centuries A.D. that accounts for the middle and upper strata in Field 

1. Some unknown structures may be associated with the middle and 

upper strata but too small an area was excavated to determine their 

location. 

An examination of sherd counts readily shows quite different 

artifact frequencies than are found in either Feature 1 or 2 (see 

Appendix A). Artifact densities are lower and there is a greater 

occurrence of cooking pots, bowls, tabun fragments, and other utili

tarian wares in Field 1. Amphorae sherds are still the predominate 

sherd type, representing between 86 and of the total assemblage. 
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However, the proportion of other wares, including Late Roman VJares, is 

much greater than the waster dumps. 

Bones are not well preserved in any area of Byzantine Jemmeh 

but occur in greater numbers here than either of the waster dumps. 

Those bones that were recovered indicate the expected variety of foods, 

including fish and shell fish from the Mediterranean, gallinaceous 

birds, and domestic sheep and/or goat (see Appendix D). 

For a complete inventory of diagnostic rims see Appendix B as 

well as the sherd counts and weights given in Appendix A. 

Field 2 

Two adjacent squares were excavated on a low hill southeast of 

Tell Jemmeh and on the northeast end of Byzantine Jemmeh (Figs. 6). 

Each square was two meters on a side and together form a trench meas

uring four meters by 2 meters. The following levels were excavated 

in the 1975 season, employing the same techniques as Field 1 (Figs. 13, 

Ik). 

Level 0. At a depth of ^+1.93 to as low as ^1.23 meters above 

sea level is a plow zone with an average thickness of 50 centimeters. 

It consists of a mixture of Byzantine, Islamic, and recent material 

and was therefore not sifted. Only diagnostic sherds such as Late 

Roman V/are were saved. Level 0 is not used in subsequent analyses. 

Level 1, Locus 1. At 4l.^5-^+1-H meters above sea level, in 

the north half of the trench only, is a layer of hard compact material 

containing chocolate-colored mud-brick fragments, flint wadi cobbles. 
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and Byzantine artifacts. This material is building debris and trash 

above an intact wall. The wall runs northwest-southeast and consists 

of three abutting, but differently constructed segments. The east unit 

consists of two courses of mud brick on a flint cobble foundation. The 

wall is built of square bricks in the center with rectangular stretcher 

bricks on both sides. This construction style may be Byzantine but 

there are no recorded Byzantine mud brick sites in Palestine to aid in 

this identification. However, the style does occur on Tell Jemmeh in 

the Hellenistic levels (Van Beek 1978 personal communication) and may 

represent a continuation of building style after the abandonment of the 

tell for the fields to the south. 

The central unit of the wall is probably a crosswall running 

approximately north-south. It is built of. flint cobbles and kurkar 

sandstone masonry laid on a foundation of wadi cobbles. Between the 

two sandstone blocks that make up the end of the wall is part of a 

basalt grain grinding stone with a square hole cut in its center. 

This was probably a reused element so as to strengthen the wall, but 

also perhaps a door socket. 

The west unit consists of one course of square mud bricks 

abutting the stone wall section and resembles much of the Hellenistic 

construction on Tell Jemmeh. 

The artifact content of this level includes the usual array of 

ajnphorae, cooking pot, and utilitarian sherds (see Appendix A). 

Level 1, Locus 2. To the south of the wall we uncovered a 

compact layer of bricky debris containing much Byzantine pottery. It 
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lies at the same horizontal level as the wall and provides some evi

dence that the wall may be in fact Byzantine although built in the 

earlier Hellenistic construction style. 

Datable objects in both loci of level 1 indicate an early ̂ th 

century A,D. date with some mixture of 6th century and 1st century 

materials. Of the intrusive sherds one piece of 'Late Romain C Vifare 

from above the wall dates to c. 500-550 A,D, (Fig. B-1.28) and in 

Locus 2 four pieces of Eastern Sigilatta date to the first century A.D. 

(Fig. B-2,28, 31)• However, the other two sherds of 'Late Roman C 

ware dating to the late ^th-early 5th century A.D. (Fig. B-l.l^f, 16) 

provide a more reliable date because they are supported by two bronze 

coins from the ^th century (Fig, B-7)» Both coins are folli, one 

minted in A.D. 383 under Arcadius, the other was minted in A.D. 330-

335 under Constantine the Great. These small bronze coins were cir

culated in the ^th century, sometimes continuing in circulation for a 

centiu?y or more (Robert Hohfelder 1976, personal communication). 

Therefore, they only provide terminus post quem for the stratum. The 

earlier sigillata wares tend to occur everywhere, even in Islamic 

deposits, and are certainly intrusive here. 

Relative amounts of pottery types are quite similar to Field 1. 

Amphorae sherds make up 69-909^ of the assemblage while cooking pots 

malce up 5-109o and Late Roman Ware, bowls, jars, tabun fragments, and 

other utilitarian pottery occirr in small numbers (see Appendix A). 

More bone fragments occur in Field 2 than in any other area. 

Most are unidentifiable but some can be shown to come from shellfish, 

fish, dog, cow, camel, sheep and goat (see Appendix D). 
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All evidence indicates that level 1 of Field 2 consists of 

occupational debris associated with situ architectural remains that 

have at least partly escaped the ravages of the plow. 

Levels 2 throup:h 3» On the south side of the wall in Locus 2, 

a series of rubble and loess strata were excavated down to the sterile 

clay subsoil. Level 2 commences at the basal course of the wall and 

in this and all lower levels no Byzantine artifacts were found. All 

ceramics are Iron Age or earlier, including a fine Hyksos period 

(Middle Bronze II) scarab from level 2. In these lower levels the 

characteristic sherds are the red-slipped and burnished ware of the 

Iron IIA period, c, 900-800 B.C. (R. Amiran 1970:195^.). The scarab, 

of course, is much earlier, dating to l680-1575 B.C. This is the first 

time that evidence of an occupation contemporary with Tell Jemmeh has 

been found off the tell, and presumably outside the protective town 

walls which have been partially excavated by Dr. Van Beek, 

Some of the artifacts may have come from domestic households 

while some, especially the scarab and two beads might have originated 

from the cemetery of Tell Jemmeh that Sir Flinders Petrie failed to 

discover. Indeed, the irregular depression in the clay subsoil below 

level 5 may be an entrance to such a tomb. However, the space limita

tions of the test squares and limited time precluded further investi

gation. A full report of the artifacts from the pre-Byzantine levels 

will be prepared by Dr, Van Beek, 

Field 3 

A two meter square was excavated in the southwest corner of 

Byzantine Jemmeh (Figs. 6). The surface artifacts indicated 
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extensive domestic trash deposits but excavation revealed only sterile 

clay under 25 centimeters of heavily plowed material. Because of the 

absence of situ remains, artifacts in this area are not used in 

further analyses. 

Field k 

We located a more promisinp: scatter of domestic trash directly 

south of Tell Jemmeh and west of telephone pole no, 488T. An excavated 

two meter square revesils heavy concentrations of pottery to a depth of 

75 centimeters below the surface. Except for the plow zone where we 

kept only small finds, all other material was sifted through inch 

screens. All rims, bases, and body sherds with surface treatment were 

retained. Only body sherds with no decoration and less than 3 centi

meters in diameter were discarded. 

The following levels were excavated (see Fig. 15)• 

Level 0. At ^2.^2-^2.37 meters above sea level was the plow 

zone composed of soft heirrowed soil, many tesserae from a now destroyed 

mosaic floor, and pottery. The plow zone was quite thin here and 

augured well for the possibility of preserved remains in the vicinity. 

Material from this level was too disturbed to use in analysis, however. 

Level 1. At ^2.37-^2.33 meters above sea level we encountered 

consolidated homogeneous fill containing pockets of softer soil. A 

hard compact lens runs through the center of the square in an east-west 

direction which may be the remnants of an intact living surface or 

perhaps it is due to compression from farm machinery. Some disturbance 
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from the plow zone is still apparent in the soft areas v;here pieces of 

burnt straw remain. A total of 96 tesserae come from this level. 

Sherd frequencies are high and relative amounts of the differ

ent ceramic types are similar to Fields 1 and 2. These amount to 909^ 

amphorae sherds, 1.^ bowl sherds, cooking pot fragments and 2.8% 

other types. The number of tabun fragments, Late Roman Ware, and bowl 

rims clearly indicate the domestic origin of this material. Further 

indications are provided by the few animal bones occurring in this 

level, including sheep/goat, goat, shell, as well as other unidentified 

pieces (see Appendix D). Also, a small bronze coin from level 1 dating 

to A.D. 330-335 was found (Fig. B-8). 

Feature_l. Within this level a deposit with a heavy concen

tration of sherds was located. It may indicate a distinct depositional 

event and was therefore excavated separately. Sherd counts are similar 

to the rest of level 1 and are listed separately in Appendix E. How

ever, this material is combined with level 1 for the statistical 

analysis of amphorae. 

Level 2. At ^1.97-'<-l.85 meters above sea level a concentrated 

deposit of very hard soil with the greatest density of pottery of any 

level in Field h was found. Based on sherd counts, 93/^ comes from 

amphorae, from cooking pots, 1.9?^ from other wares and less than 1% 

from red ware bowls and pitchers. Unlike level 1, only 10 tesserae 

were found and only four pieces of unidentified bone and one sheep/goat 

premolar occurred. Other finds include a strainer neck made from cook

ing pot ware (Fig. B-3.22) and an unidentified bronze coin. 
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Level 3« I'he same natural layer as level 2 continues from 

42.0'+-'+1.85 meters above sea level. The sherd concentration remains 

very high with small compacted pieces of broken pottery® The number of 

tabun fragments is greatly increased in this level but other sherd 

frequencies are similar to upper levels. Bowl fragments are few and 

there is no Late Roman V/are. 

Level At ^1.85-^1»67 meters above sea level we found a very 

consolidated stratum of sherds and soil. Sherd densities are still 

high with the greatest concentrations in the northeast corner. There 

is the usual hi^ percentage of amphorae, with increased amounts of 

bowl rims, cooking pots, and tabun fragments. 

The number of animal bones is increased with many pieces of 

unidentified bone but also remains of shellfish, cow, Equid, and 

sheep/goat (see Appendix D). 

Level 5» The same soil conditions are encountered at ^1.6?-

kl.kZ meters above sea level except that sherd densities are diminished. 

A ledge of soil .5 meters wide on the east side of the square was not 

excavated due to limited excavation time. Sherd frequencies show an 

increase to 96% in amphorae sherds, with much decreased amounts of 

bowl rims, tabun pieces, bone and a noticeable absence of cooking pot 

fragments. V/hile sherd frequencies in this level resemble those of the 

waster dumps, there is no slag, burnt brick, or warped pottery to sup

port this interpretation. 

Level 6. The last remnant of cultural debris before reaching 

sterile clay subsoil was found at 41.^2-^1.09 meters above sea level. 
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Only a small portion of this level was excavated in the northern part 

of the square. The sherd density is light and because of a small 

sample size there is an absence of some types. However, the percentage 

of amphorae sherds, cooking ware, and tabun fragments is consistent 

with the previously excavated levels. 

The datable materials from Field 4 are mostly from the kth and 

5th centuries A.D. with some intrusion of 6th century objects in the 

upper levels and 1st century A.D. objects in the lowest level. Most of 

the pieces of Palestinian Red Slip V/are found in the excavations come 

from Field 

In level 1, four of the six pieces of Late Roman Ware are of 

the Palestinian variety with their distinctive pink color and varie

gated paste. These all date to the late 4th-early 5th century A.D. 

(Fig. B-2,3» 21, one piece not shown). In addition, two pieces of 

'Late Roman C VJare were also recovered dating to the same period (Fig. 

B-1.17, l8). Two more pieces of Cypriot Red Slip V/are are later and 

date to c« 550-600 A.D. Considering the evidence of disturbance in 

this level I would interpret the later pieces as intrusive. 

In level 2, six out of seven sherds are late ^th-early 5th cen

tury Palestinian Red Slip V/are (Fig. B-2.5, 6, 7) or 'Late Roman C 

V/are (Fig. B-1.19, 20, 21). The seventh sherd is a much later piece 

of Cypriot Red Slip Ware dating to c. 580/6OO-7OO A.D. It is most 

probably an intrusive specimen or has been misclassified since the 

dates obtained for the other pieces are consistent (Fig. B-l.ll). The 

^th century A.D. coin found here also supports the ceramic dating 

(Fig. B-8). 
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Level 3 is dated to the ssime period as level 2 with the same 

sherd types represented and including a cross-mend between two pieces 

of Palestinian Red Slip Ware (Fig. B-lo7» 8, 19)o 

Level k also contains sherds from the late 4th-5th century A.D. 

of Palestinian origin (Fig» B-2.9, 10, 12, 46) but also three earlier 

Eastern Sigillata A sherds from the 1st century B.C. to the 2nd cen

tury A.D., suggesting some mixture from the lowest levels. 

No dated sherds come from level 5 and only one piece of early 

Roman, Eastern Sigillata B Ware, comes from level 6 (Cat. No. 104, not 

shown). While the sample is too small to be diagnostic it may be sup

posed that the lowest two levels in Field 4 date to the Late Roman or 

earliest Byzantine period as is the case in the lowest stratum of 

Field 1. 

Thus, given the available dating evidence and stratigraphic 

interpretation, the following levels have been aggregated into con

temporary units of the same domestic trash deposits. Level 1 and 

Feature 1 are both part of the upper level dating to the late 4th-

early 5th centuries A.D. with some later intrusion. Levels 2 and 3 

are late 4th-early 5th century deposits. Level k is also of the later 

date v/ith some 1st century B.C.-2nd century A.D. intrusion; while levels 

5 and 6 date to the Late Roman period from the 1st century B.C. to the 

3rd century A.D, If the intrusions are slight, as appears to be the 

case, it is possible to aggregate levels 1 through k for certain 

aspects of the amphorae analysis where a very large sample size is 

required. 
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Summary 

Based on all the information given above, the following iden

tification of function and time span is summarized for each excavation 

unit. Also given is the aggregation of contemporary excavated levels 

which form part of the same stratum (see Table 3)» 

A Survey of Ceramic Types; Indications 
of Inter-regional Trade 

V/hile the pottery record from Byzantine Jemmeh is dominated by 

amphorae sherds, the whole range of Byzantine pottery forms is repre

sented cQ.though in small numbers (see Appendix A-1 to A-'f for sherd 

counts and weights from every level, and A-6 for Late Roman Ware 

counts). Because of the small frequencies it woxild not be productive 

to attempt a chronological seriation or comparative typological analy

sis of this material. However, I provide in Appendix B a descriptive 

catalogue and illustrations of the representative wares. The entire 

collection of Late Roman Ware, bowl rims, pitchers, juglets, lamps, 

and painted sherds are shown. In addition, I have illustrated some 

representative pieces of cooking pots and amphorae. The limited vari

ability in shapes, I think, must be due to the small sample size. The 

assemblage as a whole is nevertheless quite similar to the ^th-7th cen

tury material excavated at Nessana (Baly 1962) and Caesaraa (Riley 

1975), although Caesarea, a provincial capital and port city, a greater 

number and variety of imports is represented than might be expected at 

Byzantine Jemmeh. 
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Table 3. Summary of excavation units aggregated by time and origin. 

Provenience Origin 

Feature 1 

Feattare 2, Levels 1-5 

Field 1, Test Trench 1 and 2 

upper T.T.I, Levels 7-10 
T.T.2, Levels 7-9 

middle T.T.I, Level 11 
T.T.2, Levels 10-11 

lower T.T.I, Levels 12-1^ 
T.T.2, Levels 12-13 

Field 2, Squsires 1 and 2 
Loci 1 and 2 

Field h 

upper Levels 1-^ 
Feature 1 

lower Levels 5-6 

Waster Dump 

V/aster Dump 

Domestic Trash 

Domestic Trash 

Domestic Trash 

c. 500-550 A.D. 

c. 5OO-6OO A.D. 

c. 5OO-6OO A.D, 

c. k73-600 A.D. 

c. 25 B.C.-3OO A.D, 

c. 300-'+00 A.D. 
(later mixing) 

c« 375-^25 A.D. 
(later mixing) 

c. 25 B.C.-200 A.D. 
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Evidence of Trade 

The Late Roman V/ares, those finely made imported table services 

which succeeded the so-called Samian V/are and Terra Sigillata in the 

Eastern Mediterranean after the 3rd century A. D«, were found in suffi

cient quantities at Byzantine Jemmeh to draw some inferences on chang

ing trade patterns. Relying on Hayes' (1972) dating and determination 

of manufacturing centers, we can identify the changing loci of Late 

Roman V/are procurement at Byzantine Jemmeh. 

From the 3rd to 7th centuries at Byzantine Jemmeh, five major 

manufacturing areas supplied the provincial popixlations with their fine 

table service. In the 3rd and ^th centuries the common types were 

Eastern Sigillata A and B Ware from Syria and Asia Minor (Fig. B~2«27-

36) and African Red Slip Ware from the north coast of Africa (Fig. B-2. 

22-26). Few of these early types were recorded from Byzantine Jemmeh 

because we exposed so little of the earlier deposits at the site. Nor

mally, the 3rd to kth century coastal sites along the Gaza Strip 

produce large quantities of African Red Slip V/are. 

In the ^th century and continuing into the 5th century, Pales

tinian Red Slip V/are became prevalent (Fig. B-2.1-21). V/ith its dis

tinctive varie.gated fabric and pink slip, it bears close affinities to 

Egyptian Red Slip V/are (Fig. B-2.18) which is not as well represented 

despite an active archaeologically and historically documented trade 

between Egypt and Palestine in the Byzantine Period (Kraemer 1958; 

Sperber 1976; Colt 1962; see also Chapter 3). However, as Jones (1971! 

399-^01, ̂ 10) points out, there is some typological ambiguity betv/een 
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Egyptian and Palestinian Wares so that many of the pieces from Byzan

tine Jemmeh may indeed have had Egyptian origins. 

In the 5th and 6th centuries the market seems to have been 

almost entirely dominated by Cypriot Red Slip Ware (Fig. B-1.1-13, 

Fig. B-2.^0,44,'4-5) and 'Late Roman C V/are from Asia Minor (Fig. B-1, 

l^-^2, Fig. B-2.57t 39)• While for the time being I will accept Jones* 

determination of origin based on the distribution of these forms, I 

think it possible that some of these two wares may have been produced 

at a single manufacturing center. I have found that despite my ability 

to distinguish the two wares based on the rim forms and surface treat

ment as provided by Jones, in many cases the color and composition of 

the pastes are essentially identical. It is a very dense fine grained 

paste with only occasional small crushed limestone or shell inclusions. 

The overlap in color variation between Cypriot and Late Roman C Wares 

can be seen in the catalogue of Figure B-1. V/hile Jones' efforts must 

be admired, he provides inadequate paste descriptions of his wares and 

I strongly iirge that more work be done with larger assemblages using 

minerological and compositional analyses to independently verify his 

assigned origins of manufacture. Until that time I will rely on his 

otherv/ise careful and extensive study. 

These ware frequencies at Byzantine Jemmeh conform closely to 

the trade patterns determined by Riley (1975:52-53) from stratified 

trash deposits at Caesarea. The only difference being the paucity of 

African Red Slip Ware at Byzantine Jemmeh, especially in the 5th and 

6th century deposits. Apparently Byzantine Jemmeh, being an inland 
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site, did not benefit as much from the trade along the Mediterranean 

coast between Tunisia and Syria as did the coastal settlements. 

The amphorae sherds do not indicate the large volume of inter

regional imports to Byzantine Jemmeh that are reflected by the Late 

Roman Wares. Based on style and composition of paste, most amphorae 

recovered from Byzantine Jemmeh represent forms which are local to 

Palestine and the Negev, although not necessarily produced at Byzantine 

Jemmeh itself. A detailed analysis of this material follows in the 

next chapter. While an extensive import and export of resources that 

were contained within amphorae is indicated, apparently most of the 

goods brought into Byzantine Jemmeh by amphorae were done so with jar 

types characteristic of southern Palestine. Most of the imported goods 

thus seem to have been part of the regional market system. Indeed, if 

foreign goods were shipped in bulk to Gaza, and then repacked for local 

distribution, it would not be surprising to find a majority of amphorae 

» 

at Negev sites to be characteristic of the province. VJhat are not 

found in any numbers at Byzantine Jemmeh are sherds in forms and fab

rics which indicate the importation of goods that were packed in am

phorae from foreign lands. The very few examples that were identified 

come from Egypt and the Aegean, as well as indefinite sources (Fig. B-^. 

4, 18, 26, 29-32, 3^)» It must be remembered, however, that the sample 

size is comparatively small and that larger numbers of foreign vessels 

might be found in more extensive excavations. 



CHAPTER 5 

BYZANTINE AMPHORAE ANALYSIS 

Of all the artifact categories recovered from Byzantine Jemmeh, 

the amphorae provides the best quantitative index of energy and re

source flow through the community. Following an introduction to the 

function of amphorae in the economics of Byzantine Peilestine, I will 

analyze sherd samples by comparing locally produced amphorae from the 

potter's diunps to domestically used amphorae from household trash. 

The data support a model of economic specialization within the context 

of market networks by which population growth could be maintained 

beyond local environmental limitations. In addition, the archaeologi

cal remains provide new information of the role of Byzantine potters 

in the economic system that were not known from historical sources. 

Thus, while actual texts may perish, the enduring potsherd still re

mains to reveal information on ancient trade and economic behavior. 

The AmT3hora in Ancient Trade 

The agricultural produce of Palestine has been transported in 

ceramic amphorae since at least the Middle Bronze Age in the first half 

of the 2nd millennium B.C. (R. Amiran 1970:102-105). By the Late 

Bronze Age, in the latter half of that millennium, the Canaanites 

used two handled amphorae to ship goods from the Levant to Myconaean 

Greece and New Kingdom Egypt. By v;ay of the Phoenicians, who were the 

130 
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"descendants" of the Canaanites in the 1st millennium B.C., the form of 

these vessels was modified and later became the prototype of Greek, 

Roman, and Byzantine amphorae (R. Amiran 1970:1^-142; Grace I96I: 

8-11). 

Massive numbers of these jars were made to supply the land

lords, farmers, merchants, and entrepreneurs with the containers to 

store commodities and to transport wine, olive oil, and grain through

out the Mediterranean. After fulfilling their function at either the 

port of embarkation or the householf' v;hich bought the contents, the 

jars were either discarded, reused for the same purpose, or recycled for 

a totally new function. Documented recycling of amphorae include 

burial containers, pissoirs, hearths, cooking pots, potter's grog, 

paving, concrete and plaster additive, sewer pipes, salt bleaching 

containers, flower pots, money chests, for acoustics, cupboards, roof 

insulation, weapons, and boundary markers (Callender 1965:25-36; V/ill 

1977:266; Grace 1961:29; V/hite 1975). 

Those amphorae that were discarded constitute the bulk of 

ceramics in almost all Greco-Roman refuse deposits. For example, in 

Rome there is a 50-meter-high mound, Monte Testaccio, of Late Roman 

shipping containers in which were imported Spanish and North African 

olive oil and other produce (V/ill 1977:265-266; White 19755125). At 

Byzantine Jemmeh, all domestic trash deposits contain at least 85 to 

90^ amphorae sherds (Appendix A) and simileir frequencies are recorded 

for stratified deposits at Caesarea on the Palestine central coast 

(Riley 1975:55-63). 



132 

Amphorae sherds are by far the most common ceramic type at any 

Greek, Roman, or Byzantine site. These finds testify to the very ex

tensive use of amphorae and to the importance of trade and specializa

tion in the economic life of Roman-Byzantine communities. 

One cannot find a better archaeological indicator of energy 

flow than these ubiquitous and non-perishable fragments of containers 

used to transport surpluses to the market place as well as to ship 

taxes paid in kind. However, their ubiquity has previously been con

sidered a hindrance rather than an advantage in Greco-Roman excavations. 

Too often classical archaeologists have thrown away all but a few 

diagnostic pieces or obvious imports stamped with makers' marks or 

owners' names. In the view of many archaeologists, these common sherds 

are categorized simply as "matrix" to be discarded with the soil and 

other non-diagnostic debris. Often in site reports, only a few typical 

whole or restorable specimens are illustrated and described from what 

must have been hundreds of thousands of recovered amphorae sherds (see 

Baly 1962; Crowfoot 1957; Dothan and Freedman 196?; Robinson 1959). 

Over the past decade there has been a growing concern for the 

study of amphorae (see V/ill 19775 268-270 for a brief history of the 

discipline). Most studies stress chronology, finding that many shapes 

are diagnostic of specific regions, workshops, and time periods of 

short duration. Especially useful are the stamped jar hsindles preva

lent in the Aegean, whose owners' and makers' names indicate the point 

of origin (see Callender I965). However, this handle-stamping prac

tice greatly decreased by Byzantine times when abstract designs or 

crosses were only occasionally used. The archaeologist's emphasis 
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still remains on v?hole vessels rather than the entire sherd assemblage. 

Too frequently they fail to give complete sherd counts of all types 

and only representative cases are presented. Thus, v/hile changes in 

particular styles are documented, seriations of complete assemblages 

are not reported or interpreted. Many archaeologists still look only 

for the special imported amphorae to demonstrate trade links with other 

regions. However, by examining only the rare finds, the exotics, only 

specific instances of inter-regional trade are shown. If complete 

assemblages of all amphorae were examined, then empirically verified 

quantitative statements could be made concerning changes in the inten

sity of trade through time, rather than just changes in the geographical 

direction of trade routes. Such determinations require not only 

greater understanding of discrete amphorae attributes, but also system

atic collections of local pottery and soil samples from many regions. 

Until recently, amphorae have been treated like many other "exotics" 

such as metals, semi-precious stones, and imported ceramics found in 

Middle Eastern sites. Tliese small samples indicate social stratifica

tion, specialization, and the existence of trade networks to a limited 

degree (e.g., Johnson 1973) but they do not help us to understand the 

mechanics of the local or regional economic system which enabled these 

luxury goods to be acquired in the first place. That should be the 

ulitmate goal of the archaeologist who should in any case be at least 

as concerned v/ith the flow of basic resources as he is with luxury 

items. I hope to show in this chapter that even the most common, 

locally-made amphorae sherds are useful for the systematic study of 
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Roman-Byzantine economics aind ecology, as well as the usual chronolog

ical concerns. 

One of the first attempts at a quantitati\re approach to Byzan

tine amphorae is provided by Riley's study of stratified remains in 

the Hippodrome of Caesarea in Palestine. He does nothing less than 

provide complete sherd counts and weights for all types of recovered 

ceramics, including all local amphorae, cooking pots, and other utili

tarian wares. Delougaz and Haines (19^0) also provide sherd counts 

but they are of limited utility due to the shallow and disturbed stra

tigraphy, the typological system used, and the absence of relative 

frequencies or interpretations. This might appear to be common prac

tice but complete reporting is rare for Byzantine excavations in 

Palestine. Riley's is the first intensive study of amphorae and 

utilitarian pottery in Palestine, using stratified trash deposits to 

examine changes in relative frequencies of pottery types through time. 

These are interpreted to represent changing trade netv/orks and eco

nomic interrelations between Byzantine provinces and regions, I will 

have occasion to refer to this material as it relates to amphorae 

frequencies at Byzantine Jemmeh, As indicated by V/ill (1977t269-270), 

more quantitative studies may be forthcoming, but it is unclear if they 

will consider problems other than chronology. 

The Function of Amphorae 

The function of amphorae in Byzantine trade can be partially 

reconstructed from two complementary lines of evidence. The first is 

historical dociimentation of their contents, especially of the wine 
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trade v;hich supported much amphorae production. The second is the 

archaeological context indicating the distribution of Palestinian 

products around the Mediterranean. With this information as a basis, 

I will investigate how the variability of amphorae at Byzantine Jemmeh 

reflects the participation of local communities in imperial-wide trade 

networks. 

Roman and Byzantine texts show that amphorae were primarily 

used to transport and store v;ine, olive oil, grain, and to a lesser 

extent, fish products, dried fruits, nuts, peppers, beans, lentils, 

honey, vinegar, flour, unguents, milk, water, medicines, potters 

clay and hair remover, and even urine (Callender 1965:37-^1) have 

already been enumerated. Specific references in the Byzantine archives 

at Nesseina in the Negev highlands not far from Tell Jemmeh report the 

amphorae were used to ship salted fish, honeycakes, and wheat meal 

(Kraem3r 1958:PapyruB No. 85.5-7)• 

Amphorae as a Unit of Measure 

Nessana Papyrus No, 85 lists amounts of goods in terras of "Gaza 

jars" (Gr. sing, yad^in oi/, Gr. pi. yaCiria^ Lat. sing. Gaziton, Lat, 

pi. Gazitae). Another unit of measure referred to is the "jug" (Gro 

sing. XavuM3s, Gr. pi. Aayup'Ot, Lat, sing. Lagoena, Lat. pi. Lagunae). 

The former is doubtless one or both of the two amphorae forms known 

from the waster dumps at Byzantine Jemmeh and elsewhere in the Negev, 

(For a short discussion and other references see Sperber 1976:145.) 

The latter lagunae may be equivalent to the Roman form which was used 

to pour wine at the dinner table. However, such equivalencies between 
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textual references and actual material objects are difficult to sub

stantiate (V/hite 1975Jl6lf«). 

This Nessana papyrus (No, 85), probably a merchsmt's account, 

clearly lists amounts of items in terms of gazitae and not by weight, 

showing conclusively that they were a standard unit of measure. In 

imperial Rome, a standard amphora was kept in the Public Record Office 

to ensure that all amphorae modeled after it contained the quadrajital 

of two urnae in liquid measure of three modii Italici of dry measure. 

The capacity of ships was registered in amphorae as well (\Vhite 1975s 

126), It has also been suggested that stamped jars might have been 

used to guarantee the standardization of size by the potter or merchant 

(Will 1977:268; Grace 1961:13). 

Archaeological evidence supports the view that amphorae v/ere 

standard measures. The ^th cent\u?y A.D, shipwreck of Yassi Ade off 

the coast of Turkey contained 1,100 amphorae, kCP/o of which were bag-

shaped jars v/ith pointed bottoms that consistently meastare '37-^0 liters 

(c. 10 gallons) in capacity (Bass 1971; Bass and Boormick 1971)- The 

metrical analysis of amphorae from the two waster dumps at Byzantine 

Jemmeh, presented below, also indicates the high degree of standardiza

tion, especially for such variables as rim diameter, rim height, and 

handle dimensions. These traits are directly related to standardized 

methods of sealing and transport, (Capacity could not be determined 

because of the fragmentary nature of the finds.) 

Indeed, standardization was highly desirable if amphorae were 

to be used as a means of large scale commercial transport and storage 

of resources. 
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Byzantine Amphorae and the V/ine Trade 

The function of amphorae in wine production, from grape harvest 

to retail sale, is lucidly described by White (1975:108-117, 122-127) 

in his valuable study of Roman farm equipment. In primary sources, the 

Roman writers of agricultiiral manuals stress the necessity for large 

numbers of vessels for the production, storage, and transport of wine 

on private estates (Varro I.xxii.^, Cato xviii-xxii, xxiii-xxvi, xxii.3 

in Hooper and Ash 1935; Coliunella XII.xviii.2, xxii.xviiio5-7 in 

Forster and Heffner 1968). Indeed, the extensive and widespread occur

rence of amphorae waster dumps in and around Byzantine Jemmeh, de

scribed in Chapter 6, illustrate Columella's instructions; "If the farm 

is large and the vineyards and plantations extensive, it is necessary 

continually to make vessels containing ten and three modii" (Forster 

and Heffner 1968:225 ̂ Il.xvii. 37). 

There is also some information about the relationship between 

amphora producers and the estates where wine was made in large quanti

ties for export. Many papyrus documents from the private and sena

torial estates of Egypt record contracts between landowners and 

independent potters for large numbers of amphorae. Up to 3,000 vessels 

might be ordered for the shipment of only a single years vintage, for 

both the large private and imperial estates were major retailers of 

wine (Hardy 1931:102f.). Evidently, the potters lived on or near the 

estates but v/ere not coloni (i.e., peasants who were legally fixed to 

the estate) (Hardy 1931:121-122). These craft specialists were paid in 

kind or currency for their independent enterprise. Often, the pur

chaser of the wine paid for the amphorae production to ensure that 
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he received the desired number of standardized jars (Hardy 1931! 

121). 

It is difficult to determine if the relationship of potters 

to landlords on the large private estates of Egypt was the same as on a 

Palestinian imperial estate (saltus) in v/hich Byzantine Jemmeh was 

located. Actually a number of different managerial systems were em

ployed on both imperial and private estates (Jones 196^;788)„ However, 

the corporate structure of villages on estates in Egypt and in the 

Negev are so similar that a common pattern can be postulated (Kraemer 

1958). The location of waster dumps in the Byzantine Jemmeh regional 

survey show that the potters operated in or neeir the aggregated settle

ments, and probably like the brick makers and other craftsmen known 

from the Egyptian estates, lived in their own houses or rented houses 

in the estate-owned villages (Hardy 1931:122). 

Specific information from the Byzantine Negev sheds more light 

on the economic uses of amphorae in the wine trade. Certainly one of 

the major uses of amphorae made in the Negev was the export of locally 

produced wine (Riley 1975:29-30; Sperber 1976:1^5)• Sources attest to 

wine export from the port of Gaza, wine that was probably produced in 

many places in the Negev such as Shifta and Avdat where production in

stallations can still be seen in the Byzantine ruins (V/oolley and 

Lawrence 1936:119). The wines of Gaza were famous throughout the em

pire, exported to the court of Constantinople as well as the bairbarian 

kingdoms of the V/est (Jones IQt'^i: 788; Sperber 1976:1^5; Meyer 1907:163; 

Avi-Yonah 1958:50; see Riley 1975:30 for a list of primary sources). 
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This productive wine trade supported the mass manufacture of Gazitae in 

the port city of Gaza ("Meyer 1907:162) and Downey (1963:'+0-^1) goes so 

far as to state that whole villages in the region specialized in 

amphorae production for the wine trade. V/hile I have found no evidence 

of village-wide craft specialization, the data collected from the 

Byzantine Jemmeh regional survey show that all large settlements over 

9 hectares in size supported extensive and specialized amphorae pro

ducing industries (see Chapter 6). The two waster dumps described in 

the previous chapter, whose ceramics are analyzed in the following 

section of this chapter, represent specific instances of this industry 

at Byzantine Jemmeh. 

Only with the advent of abstentious provisions in Islamic cul

ture did Gazitae cease to function as wine carriers. Thereafter their 

use was confined to other nonintoxicating substances which must have 

resulted in a reduced level of amphorae production. However, from the 

Islamic conquest in A.D. 6^0 up to today, the potters of Gaza still 

supply the Arabs of southern Palestine with cooking pots and amphorae 

that are quite similar to the ribbed Byzantine styles (Colt 1962; 

Petrie 1928:P1. 56.^8n; Schaefer 1976). It is not uncommon to see 

Bedouin women in the Gaza strip walking along with a modern Gaza jar 

balanced on her head, or a camel laden with water-filled amphorae, 

scenes presiunably characteristic of daily life in the area even before 

Byzantine times. 

The geographical distribution of Palestinian amphorae comple

ments ajid supports the historical documentation of the wide-ranging 

distribution of Gaza jars and Gaza wine. Archaeological finds of 
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bullet-shaped amphorae identical to those found in Feature 1 at Byzan

tine Jemmeh and elsewhere in the Nej^ev are recovered from sites in 

southern Palestine and as far away as Spanish, French, and even British 

sites of the 5'fch and 6th centuries A.D. (Riley 1975:30). 

The geographical distribution of bullet- and bag-shaped 

amphorae in Palestine is complicated and difficult to explain. In the 

North, it appears that bag-shaped jajrs predominate. For instance at 

Khirbet Al-Karak on the Sea of Galilee, only bag-shaped jars were re

corded, v/ith a great number of grey colored vessels and white design 

painted exteriors (Delougaz and Haines 1960:3'+). In central Palestine 

both shapes co-occur at Ashdod (Dothan and Freedman 1967:Fig. 13.11, 13> 

Fig. l4.1), at Caesarea (Riley 1975?26-31)» at Gezer (Macalister 1912), 

and many other Byzantine sites. The situation in southern Palestine, 

particularly the Negev, is very peculiar. Bullet-shaped vessels pre

dominate at most sites. However, pockets of bag-shaped jars are found. 

At Nessana for instance, in the southern Negev highlands, only bag-

shaped aonphorae appear to be recorded (Baly 1962:?!. 55.130). Readily 

identifiable bullet-shaped amphorae sherds are not represented in the 

plates and the recording system employed provides no indication of 

what the relative numbers of each type might be. At Byzantine Jemmeh, 

and all surrounding sites reconnoitered during the regional survey, 

bullet-shaped vessels predominate in surface debris and trash deposits. 

However, discrete deposits composed of potter's waster debris were 

found at Byzantine Jemmeh (Feature 2) and at one other site (No. kj, in 

the regional survey) showing that bag-shaped amphorae were also pro

duced locally, but on a much smaller scale than the bullet-shaped 
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amphorae which are found in many more waster dumps. The reasons for 

this distribution of shapes in the Negev will be examined below as 

specific sherd samples are comparedo 

To complete the survey of the Palestinian amphorae distribution 

we must go outside the boundaries of its homeland, A unique example 

from Pella of the Decapolis in Jordan is a bullet-shaped amphora rim 

with all the stylistic and mineralogical characteristics of the type 

from Feature 1 at Byzantine Jemmeh (R, Smith 1973:225:P1. 29.110). 

While the geographical origin of the specimen was not fixed by the ex

cavators, it is most probably an import from the Negev, The scarcity 

of this type at Fella suggests that the eastern limit for the manufac

ture of bullet-shaped jars was the Jordan River. 

Outside of Palestine, important bag-shaped jar finds come from 

3rd and 6th century A.D. deposits at the Athenian Agora (Robinson 1959: 

PI. 15.kl08, PI. 32.M529-33, PP» 68, 115). They are classified as 

northern Palestinian types and do resemble those found at Khirbet 

Al-Karak with the white-on-buff painted decorations. One vessel has a 

graffitto on the shoulder; kcA (or KdS=KaSos) meaning one-half the 

capacity of an amphora (Robinson 1959:115). \\fhile probably not from 

the Negev, these specimens still indicate the geographical extent and 

nature of trade practiced by the Byzantines of Palestine, 

Other ^th to 6th century A.D. foreign bullet-shaped jar finds 

reported by Riley (1975:30) include Egypt (see also Sperber 1976), the 

Crimea, Asia Minor, Rumania, Spain, and England. Thus, the geographi

cal distribution of amphorae support the historical references of the 

Gaza v/ine trade to the Franks, Goths, and Britains, 
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The Significance of Different Amphorae Shapes 

It is important to examine here the significance of the two 

predominant amphora shapes found at Byzantine Jemmeh and all of 

southern Palestine, The possible alternative explanations of these 

differences are chronological, functional, geographic, and sociologi

cal. To begin, I must first refer to the great numbers of both bag-

and bullet-shaped amphorae reported by Riley from Caesarea. He con

cludes that only the bullet-shaped amphorae (his Type 2) were made in 

the Gaza region and were used for importing the famous Gaza wines to 

Caesarea. Judging by the numbers of jar sherds found the Byzantine 

population here v;as especially fond of Gaza wine. Riley's conclusions 

are based on the sht;rd frequencies; they are the second commonest type 

at 2k% of the sherd assemblage, and the petrological analysis records 

similarities to the modern potter's clay from the Gaza region. The 

bag-shaped amphorae (his Type 1) are the most common type at Caesarea 

with sherd frequencies usually between 50 and 79?^ in any level. Riley 

considers these to have been produced elsewhere than the Kegev because 

of their petrological dissimilarity to modern Gaza clay. 

It may indeed be true that the bullet-shaped jars were the 

predominant amphora made in the Negev to export Gaza wines. This con

clusion is supported by Feature 1 at Byzantine Jemmeh where kiln refuse 

from the production of bullet-shaped amphorae was recovered, and by the 

many other waster dumps recorded in the 1977 Byzantine Jemmeh regional 

survey. However, Featxire 2 at Byzantine Jemmeh is a waster dump con

taining only the bag-shaped amphorae which Riley states are not from 

the Negev. Bag-shaped amphorae waster dumps occur in at least one 
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other site in the northern Negev (see Chapter 6) and, as previously 

mentioned, they predominate at Nessana. 

What possible explanations are there to explain these two 

ceramic industries given the contradiction of Riley's interpretation 

by the evidence from the northwest Negev? That these two types were 

produced separately seems clear since never are waster dumps found with 

both types co-occurring, except as minor intrusions. One obvious ex

planation is temporal but both forms are contemporary and long-lasting. 

Bag-shaped amphorae developed from Hellenistic or earlier forms and 

continue to the early Islamic period (Riley 1975:26; Lapp 1961:15, 152; 

Baramki 19^2). On the other hand, the bullet-shaped amphorae have 

prototypes from the classic, pointed-base, cylindrical amphorae of 

Greece and Rome (V/hite 1975; Grace 1961). This type, while very common 

in the 6th centiory A.D., seems to die out after the Islamic invasion. 

More immediate evidence of the contemporaneity of these two forms is 

found in Features 1 and 2 at Byzantine Jemmeh. Each dump contains only 

one amphora type almost to the mutual exclusion of the other. However, 

small numbers of bag-shaped jar sherds occur in Feature 1 and small 

numbers of bullet-shaped jars occiur in Feature 2. Diagnostic artifacts 

also indicate that both deposits are roughly contemporary from the 6th 

century A.D. (see Chapter 2). Both ajnphora types co-occur in all 

deposits at Caesarea as well (Riley 1975)• 

If chronological distinctions cannot explain the differences in 

the two types, then could the two types of jars have been used for 

different functions? V/hite (1975^125) suggests that bullet-shaped 

amphorae were best suited for stacking in ships* holds, but as he 
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notes, an early 7th centiiry shipweck off the coast of Turkey at Yassi 

Ade contained mostly bag-shaped amphorae. Even after centuries under 

water, the bag-shaped jars were still lined with resin which was used 

to seal the porous jars when they carried wine shipments (Bass 1971)• 

As we know from Roman representations, both types were used in the 

overseas shipment of wine and other produce (White 1975!P1« 9). 

It is probably true that each type requires different handling 

procedures. The bullet-shaped jars are more conveniently carried over 

the shoulder by one man, with the handle and pointed end serving as 

easy hand holds. The bag-shaped amphorae is bulkier and requires two 

men to carry it suspended by a rope from a pole. This method cotild 

also be applied to cylindrical jars as well (\^fhite 1975:12). Both 

types are also amenable to transport by packing in baskets on a wagon, 

or in racks on a camel. In fact, a highly ornamented mosaic floor 

recently excavated by the Israel Department of Antiquities at Kissufim, 

near Byzantine Jemmeh, illustrates how the cylindrical amphorae were 

packed on a camel (Fig. l6). Further, the bunch of grapes held by the 

caravaneer leading the camel may symbolize the source of wealth which 

provided the capital to create this beautiful mosaic as well as the 

source of the amphora's contents. Thus it seems that various kinds of 

evidence fail to associate one specific amphora type with a specific 

mode of transport or type of product. 

The petrological evidence from Caesarea that connects cylindri

cal amphorae with Gaza wines (and by association the Gaziton) cannot 

be denied. Hov/ever, it is still premature to conclude that some bag-

shaped jars were not also made in the Gaza region and were used to 



Figure 16, Panel from the Kissufim Mosaic showing the manner in which amphorae were 
trsinsported by camel. 



ship wine. Inference of changing trade networks based solely on the 

relative frequency of these types may be very misleading. The fact 

that those bag-shaped jar sherds from Caesarea were petrologically 

distinct from local Gaza clays may only be due to sampling error and 

not be representative of the larger population of bag-jar sherds re

covered from that site. Currently, Dr. V/illiam Melson of the Depart

ment of Mineral Sciences at the Smithsonian Institution is comparing 

sherd samples from locally made bullet- and bag-shaped amphorae from 

Byzantine Jemmeh with modern potters clay from Gaza. The results of 

this analysis should add valuable information to that already reported 

by Dr. D. P. S. Peacock who conducted the Caesarea petrological analy

sis (Riley 1975)- Until further evidence is forthcoming, one cannot 

equate the Byzantine category of Gaziton with only one, archaeologi-

cally defined, amphora type. 

If chronological and functional criteria do not differentiate 

the two types, then maybe the answer lies in geographical and socio

logical factors. I have already mentioned the geographical segrega

tion of bag- and bullet-shaped amphorae, observing that the former are 

more common in northern Palestine while the latter are more frequent in 

the South. If this is the case, could waster dumps of bag-shaped jars 

found in the south represent the migration of northern Pedestinian 

potters to the Negev? Why there should be such a divergence in style 

between contemporary potters who supply the same industry is not clear. 

While differences betv/een northern and southern pottery traditions have 

been observed for the Iron Age resulting from the political split of 

the Israelite kingdom (R. Amiran 1970:191f.), it would be difficult 
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indeed to support the argument that the dichotomy in traditions lasted 

until the Byzantine period. The answer may be found in some as yet 

unknown economic or sociological aspect of Byzantine amphora production. 

I hesitate to employ an interpretation of pottery migration, 

especially since it has been misused by "migration theorists" who ex

plain the appearance of new pottery types in terms of migrations or 

invasions of whole communities or "cultures" (see Thompson 1958; Ford 

and V/illey 19^+9). At Byzantine Jemmeh and elsewhere in the Negev, I 

refer only to specific potters and their families moving their indus

tries to a new region. In a prehistoric context this interpretation 

might be difficult to support. Only in rare instances where a defi

nitely non-local pottery style is fashioned from local materials, and 

in association with a whole new assemblage, can migration be demon

strated, Emil Haury (1958) provides such an example from Point of 

Pines, Arizona. 

The evidence given by the waster dumps at Byzantine Jemmeh is 

not the ideal case for the migration of potters from the North, but it 

does meet some of the necessary criteria. First, the ceramic type is 

much more prevalent in northern Palestine but is found in the Negev 

made from local materials and in association with kiln firing debris. 

Second, these waster dumps are always mutually exclusive and spatially 

discrete from the bullet-shaped amphora dumps. In addition, bag-shaped 

dumps are much fev;er in number than the bullet-shaped dumps based on 

the regional survey of sites reported in Chapter 6, More evidence is 

provided in the following chapter when the attributes of ^ tempore 
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series of amphorae samples is compared with the two waster dumps at 

Byzantine Jemmeh. 

I presently favor a geogrphical interpretation for the dis

tinction in vessel form, given the lack of evidence for functional or 

chronological differences. However, the possibilities for functional 

specialization within one regional tradition cannot be totally dis

counted. For an alternative argument to be supported, evidence must 

be found that different products were shipped in these very different 

containers for practical reasons or for purposes of identifying the 

contents. Until that time, I must conclude that in the 6th century 

A.D., potters of different traditions were at the same time supplying 

ajnphorae for the economic needs of a single community. 

The Statistical Analysis of Byzantine Amphorae 

Method of Statistical Analysis 

Since the goals of my study of amphorae sherds is not to type 

the ceramics or develop a chronological scheme, I have employed other 

methods. In order to use the amphorae as material indicators of 

changing rates and direction of the flow of resources at Byzantine 

Jemmeh, I have asked the following questions: (l) what observable 

characteristics of Byzantine amphorae exhibit variability through time 

and space?; and (2) does the variability of amphorae traits conform to 

patterns that might be expected from the model of resource flow in am 

imperial ecosystem previously described in Chapter 1? 

The first question demands a typological analysis to some ex

tent, but focuses on the variability of types rather than on discovering 
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more refined normative categories. Most studies of Palestinian pot

tery, no matter what the period, have stressed the definition of 

normative types (e.g., R. Amiran 1970)* These types serve as "index 

fossils" whose major use is dating archaeological deposits. Most valu

able are v/hole or restorable pots from primary or defacto refuse that 

can be associated with actual living surfaces or burials. Such an 

approach has immediate limitations for most excavations. For example, 

at Byzantine Jemmeh no whole or restorable vessels were recovered 

except for a few in the cemetery area and the bottom of Field 1 (Fig® 

B-5)« The laborious process of cross-mending sherds from secondary 

refuse to reconstruct complete shapes would have been too costly and 

time-consuming given the available resources for this project. 

Actually the basic unit of cereunic analysis is not the pot but 

the sherd, and the trash deposits at Byzantine Jemmeh provided more 

than enough material in most cases. My basic approach conforms to 

standard statistical applications of quantitative data whether they be 

demographic or biological. Pottery samples are drawn from each locus, 

that being the most important independent variable. The date and func

tion of each locus have been interpreted based on the archaeological 

contexts described in Chapter k and summarized in Table 3» I assume 

that each ceramic sample is representative of the total population of 

material deposited in a particular locus. The purpose of the statis

tics employed is to characterize each locus by the specific range of 

variability of observed traits recorded from the sherd samples. Com

parisons of loci are thus based on the total variability of elements on 

the sherd samples and not on the relative frequency of predetermined 
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types as is usually the case in "abundance matrix" seriation studies 

(Marquardt 1978:260-262). 

The behavioral contexts which produced the amphorae samples has 

already been discussed in the previous chapter. Two types of deposits 

were defined: waster dumps and domestic trash deposits. In the 

potter's waster dump, amphorae sherds become part of the archaeological 

record directly after manufactiire. In domestic trash, the sherds may 

not reach the archaeological context until after they were manufactured, 

acquired, used for transport or storage, possibly recycled, and then 

broken and finally discarded. We can thus compare the amphorae samples 

that were locally made v/ith the amphorae that v/ere locally used at 

Byzantine Jemmeh. I assume here that amphorae that were used in house

holds v/ere the same ones that transported some food resource to the 

house, 

A total of 51^55 amphorae sherds were studied and the infor

mation entered on a computer file. The file includes all rims, bases, 

and handles. In addition large samples of body sherds were selected 

from each locus. It became readily apparent that 100^ samples of body 

sherds would not be necessary since variability of recorded elements 

was small and larger samples would be redundant. Each sherd analyzed 

received a unique case number which could be used to check the data 

against the labeled sherds that are now in the permanent collection of 

the Smithsonian Institution. If need be, I think the same data could 

easily be recorded in a field laboratory and only small samples kept 

for physical analysis. 
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Description of Variables 

After locus and case number, l8 variables were selected for 

study- All describe either discrete (nominal) or continuous (metric) 

attributes of amphorae sherds (Figs. 1? and l8), I selected these be

cause they were replicable and easy to observe or measure. I strived 

to define attributes which reflected the ideosyncratic behavior of 

individual potters or potters' shops who were mass producing wheel-

thrown amphorae. For each sherd up to five discrete variables could 

be recorded. They are: 

Sherd Type; Five values are possible depending on the part of the 

amphorae from which the sherd originates: (1) rims; (2) handles; (3) 

bases; (4) body bottoms (the lower parts of bullet-shaped amphorae); 

and (5) bodies. The range of variables recorded is, of course, limited 

by the sherd type. 

Surface Treatment; Eight values are possible (see Franken and 

Kalsbeek 1975:^6-50), 

1, "Shingles" are a type of parallel ribbed decoration provided by 

holding a sharp instrument obliquely against the vessel while it turns 

on the v/heel, 

2, "Heavy ribs" are parallel ribs produced by holding a pointed 

tool perpendicularly against the vessel wall, 

3, "Combing" is produced by holding a toothed piece of bone, wood 

or metal against the vessel as it turns on the wheel, 

"Banded combing" is distinct from combing because a space is 

left betv/een two parallel bands made by a special comb. 
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CONTINUOUS VARIABLES -  BYZANTINE AMPHORAE ANALYSIS 

nim t o  h a n d l e  R i m  h e i g h t  T o p  v i e w  

M i m  d i a m e t e r  

A i m  t h l c h n e e e  

l e n g t h  

l e n g t h  

p o e i t i v  

z o n e  

l e n g t h  

H o  e  
d e p t h  

H a n d l e  

d e p t h  

Qoneral lzed Amphoreo Shapes 

H a n d  

w i d t h  

A i  B u l l e t - t h a p e d  

D l  B a g ' e h a p e d  

0 10 20 3 0  c m .  
1 • ' ' ' 1 —I 1 

H o l e  
w i d t h  

R i b  t h l e k n e a t  

Figure 1?. Continuous variables recorded on amphorae sherds. 
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DISCRETE VARIABLES -  BYZANTINE AMPHORAE ANALYSIS.  

Sherd Typo 

1 .  R  i  m  

2 . B  a i t  

3 .  B o d y  

4 .  H a n d l e  

5 .  B o d y  b o t t o m  I n a a r  b a s a l  

Surf .acQ Treatment 

) .  S h i n g l e s  

2 .  H a a v y  r  i b i  

3 . C o m b i n g  

4 .  D a n d a d  c o m b i n g  

5 . W a v y  c o m b i n g  

6 . S h i n g l a  a n d  r l b a  i n  • a m e  z o n a .  

7 .  S m o o t h .  

>  S h i n g l a t .  c o m b i n g ,  o r  r i b b i n g  I n  s e p a r a t a  z o n e s .  

Base Shape 

2 '  P o i n t e d  w i t h  

r i b s  a n d  a h l n g l e s  

3 -  P o i n t e d  a n d  

s m o o t h  

DIroction of  Closure 

1 .  R i g h t  2 .  L a f t  

Lip Shape 

Figure l8. Discrete variables recorded on amphorae sherds. 
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5. "V/avy combing" is achieved by moving the comb up and dovm 

against the v?all of the vessel as it turns on the wheel. A wavy design 

is commonly enclosed between two parallel strokes of the combing tool, 

6. "Shingles and ribs in the same zone" is produced by altering 

the angle of the pointed tool. It commonly occurs on body bottoms. 

7. "Smooth" is an infrequently used category denoting no surface 

treatment on a sherd tj-pe where one normally occurs. 

8. "Shingles, combing, or ribbing in separate zones" refers to 

very large sherds where multiple techniques are observed. 

Base Shape; 

1. Flat bases are commonly found on bag-shaped amphorae, 

2. Pointed bases with ribs and shingles characterize bullet-shaped 

amphorae, 

3o Pointed and smooth bases are rare and usually indicate Aegean 

forms and Persian-Hellenistic contexts. 

Direction of Closure; This variable refers to the direction of the 

spiral observed on the inner surface of bases, V/ithout exception all 

closures were clockwise (to the right) indicating the pervasive prac

tice among Byzantine potters of turning the wheel counterclockwise as 

the base was thrown upside down (Franken and Kalsbeek 19755 36, Fig. 83). 

Lip Shape: This is probably the most commonly recorded variable 

on utilitarian pottery immortalized by millions of sherd profiles in 

thousands of site reports. All 17 shapes illustrated in Figure I8 were 

recorded but only those occurring at least I5 times were used in the 

statistical analysis. The most common shapes in decreasing order of 

frequency were square (value 1), round (^), beveled (2), indented (5), 
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thick (7) and overhung (6). Most other rim types occur quite infre

quently (see Table k)a Some of the rarest non-local types as well 

as some representative types are illustrated and catalogued in Figure 

B-if. 

Continuous variables v;hich were measured in centimeters or 

millimeters are illustrated in Figure 1? and described below. 

Rim Diameter; Measured from the inside diameter this is the only 

continuous variable measured in centimeters and not millimeters. All 

measurements were rounded off to the nearest v^hole centimeter. 

Rim Thickness; Measured from the thickest section of the rim. 

Rim Height; Measured from the top of the lip to the base of the 

rim v;here it meets the shoulder. 

Rim to Handle; Measured from the base of the rim to the top of 

the handle where it is attached to the shoulder. 

Rib Thickness; Measured from the center of one rib to the center 

of the next. For "shingles" the measurement was taken from the edge of 

one shingle to the next. This measurement varied from row to row but 

generally rib thickness on one potsherd was very uniform. 

Hole Length; Measured from the top and bottom of the inner surface 

of the handle. 

Hole Depth; Measured from the surface of the vessel in a perpen

dicular line to the inner surface of the handle. This reading and that 

of hole length was only made when handles were sufficiently preserved. 

Handle V/idth and Handle Depth; V/ere always measured from the 

center of the handle when preserved. 
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Positive Zone Width; Refers to the width of a band of surface 

treatment and could only be recorded on large sherds. 

Negative Zone Width; Refers to an untreated area between two bands 

of svirface treatment. This variable was rarely recorded because of the 

small sherds which comprise most deposits. 

Values for each variable were recorded in numeric, fixed field 

format and transferred to a permanent file. These data are available 

for general use and I invite all those interested in either the original 

sherd ssunples or the recorded data to contact me or the Department of 

Anthropology at the Smithsonian Institution. 

The statistical methods used here are simple and straightfor

ward. Care was taken to treat discrete and continuous variables sepa

rately because each type requires different assumptions of normality. 

Following the advice of David Thomas (1978), I use the most elementary 

comparative techniques necessary to demonstrate significant variability 

between sherd samples without resorting to overly elaborate techniques 

or methods which combine variables to the point of obscurity. There

fore, most variables and sherd types sire treated separately to 

determine: (1) if significant variance is present between loci; and 

(2) if this variance can be explained by behavioral or chronological 

distinctions of loci. 

Statistical Comparison of Waster Dumps 

I will begin with an examination of the two contemporary waster 

dumps to demonstrate the high degree of uniformity and specialization 

exhibited by the potters of Byzantine Jemmeh in the 6th century A.D. 



The distribution of sherds and their attributes show that the potters 

who produced bullet-shaped amphorae and discarded their wasters in 

Feature 1 and the potters who made bag-shaped amphorae deposited in 

Feature 2 were each specialized in the production of only one vessel 

form. This specialization is reflected in observed low ranges of vari

ability of attributes, thus conforming to historical references that 

amphorae were standard units of measure and were mass-produced items 

for commercial transport and storage. In addition, the widely diver

gent ranges of variability of attributes in the two dumps can be used 

to identify sherds from the two types v/ithout the need for restorable 

vessels. 

The difference between sherd populations is apparent from an 

examination of the mean and 95^ confidence intervals of continuous 

variabilities, determined by one-way analysis of variance. Rim height 

is the best segregator of the two amphorae types shovm geographically 

in Figure 19A. Means differ by 1^.5 millimeters with non-overlapping 

9^ confidence intervals, fe with most other variables, the variance is 

smaller than most trash deposits indicating the specialized origin of 

the waster dumps. Using rim height as a typological criterion we 

observe 8 intrusive bag-shaped amphorae rims in Feature 1, and 51 in

trusive bullet-shaped amphorae rims in Feature 2. This is to be 

expected given the small frequency of apparent household debris found 

in each waster dump. 

Similar, though less pronounced, differences are apparent in 

rim thicknesses (Fig. 19-B). To provide even greater contrast, the two 

rim measurements can be combined in a ratio (rim thickness/rim height) 
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which shows that bullet-shaped amphorae have rims that are wider than 

they are high while bag-shaped amphorae have rims which are higher than 

they are v;ide (Figa 19-C). 

Continuing v;ith rim sherds, we can examine the distribution of 

lip shapes to characterize each vessel type in Features 1 and 2. 

Tables k and 5 show the distribution of shapes among loci, eliminating 

intrusive rims from the waster dumps based on rim height. Among 

bullet-shaped amphorae in Feature 1, 8^ of the lips are either square 

(vailue 1) or beveled (value 2), while only 12^ are round (value 4), and 

6% are rarer types. In Feature 2, almost 85^ of the lips are round with 

only 15^ being square or beveled, V/hile there is greater sharing of 

lip Bhape values between the two waster dumps than continuous rim vari

ables, the differences are still sufficient for use as a diagnostic 

variable. Needless to say, chi-square tests still show highly signifi

cant associations between loci and rim forms. 

Amphorae handles surprisingly yielded diagnostic variables fo 

distinguishing the two amphorae types (Fig. 20-A through 20-C). Attri

butes of the handle itself and the hole formed by the attachment of the 

handle to the body were significant. Handle width by itself is vir

tually identical betv/een the two waster dumps. However, bullet-shaped 

amphorae handles have an average depth (or thickness) that is 7 milli

meters less than bag-shaped amphorae. The difference between the two 

types is even more striking v/hen the ratio of handle depth to width is 

computed (Fig. 20-C). Bullet-shaped amphorae have a lov; ratio indi

cating a flat shape, while bag-shaped amphorae have a high ratio 

indicating rounder profiles. 



l6o 

Table Distribution of lip shapes among loci: common types. 

Count 
Row ̂  liSEHB 

Col. % 
Tot. % 

Lip shape 

H CJ rH H 0) 1—1 OJ -d" J-
U r-i SH u 
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Ri cti 1:3 P( •o U •o s 'O -O ft •o s s -p 
0) 0) H ft iH 'H H O rH rH ft H O o o 

tD (it S P f>4 KI a EH 

Square 111 17 22 5 30 13 115 6 319 
(1) 3^.8 5.3 6.9 1.6 9.4 4.1 36.1 1.9 37.9 

55.5 11.9 32.4 20.0 38.0 27.1 43.9 35.3 
13.2 2.0 2.6 .6 3.6 1.5 13o7 .7 

Beveled 53 if lif 5 13 3 24 3 119 
(2) kk.3 3.k 11.8 4.2 10.9 2.5 20.2 2.5 14.1 

26.5 2.8 20.6 20.0 16.5 6.3 9.2 17.6 

6.3 .5 1.7 .6 1.5 .4 2.9 .4 

Round 2k 121 20 6 16 19 90 8 304 
(^) 7.9 39.8 6.6 2.0 5.3 6.3 29.6 2.6 36.1 

12.0 8if.6 29.4 24.0 20.3 39.6 34.4 47.1 

2.9 l^f.^ 2.4 .7 1.9 2.3 10.7 1.0 

Indented 5 1 1 0 6 3 20 0 36 
(5) 13.9 2.8 2.8 0 16.7 8.3 55.6 0 4.3 

2.5 .7 1.5 0 7.6 6.3 7.6 0 
.6 .1 .1 0 .7 .4 2.4 0 

Overhung 5 0 3 3 2 0 3 0 16 
(6) 31.3 0 18.8 l8.8 12.5 0 18.8 0 1.9 

2.5 0 4.4 12.0 2.5 0 1.1 0 

.6 0 .4 o4 .2 0 .4 0 

Thick 0 0 4 5 8 0 1 0 18 
(7) 0 0 22.2 27.8 44.4 0 5.6 0 2.1 

0 0 5.9 20.0 10.1 0 .4 0 
0 0 .5 .6 1.0 0 .1 0 

Rare 2 0 4 1 4 10 9 0 30 
Types 6.7 0 13.3 3.3 13.3 33.3 30.0 0 17.3 
(3,8-17) 1.0 0 5.6 4.0 5.1 20.8 3.4 0 

.2 0 .5 .1 .5 1.2 1.2 0 

Column 200 1̂ 3 68 25 79 48 262 17 842 

Total 23.8 17.0 8.1 3.0 9.4 5.7 31.1 2.0 100.0 
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Table 5—Continued. 
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dimensions. 
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Measurements of handle-hole depth and width were adequate for 

a comparison of the better preserved sherds in the waster dumps but not 

in the trash deposits. Holes on both vessel forms tend to be square or 

round, with the ratio of depth to width approaching 1.00, However, 

bullet-shaped amphorae holes are an average of 5 millimeters smaller, 

at 22 millimeters, than bag-shaped amphorae with non-overlapping 95?° 

confidence intervals. Hole dimensions were too infrequently recorded 

in trash deposits to make further comparisons possible» 

Perhaps the most diagnostic discrete veiriable is base shape 

(Table 6). In Feature 1, 97?^ (all but two cases) of bases are the 

characteristic pointed and ribbed type of bullet-shaped amphorae. Like

wise in Feature 2, ̂ 1% of the bases (all but k cases) were the flat 

bottomed type typical of bag-shaped amphorae. The few intrusive forms 

in either dump reflect the mixtirre of a few broken vessels of the type 

not produced by the specific potters. 

Significant associations between sherd type and surface treat

ment also help to distinguish sherds of the two amphorae types. The 

surface treatment, I feel, is mainly a technological rather than aes

thetic feature. The texturing of the shoulder permits a stronger bond 

betv/een the vessel and the applied handles. On pointed vessels, a 

textured base permits a better grip when it is carried. Also, if the 

vessel were intended to store water or such perishable items as mol-

lusks, texturing increases sxirface area for evaporative cooling. The 

arrangement of combed patterns on the bodies of amphorae may have been 

identification marks for potters or owners, A similar function may 

have been served by painted stripes as well (Fig, B-^.12), V/hatever 
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Ribbed Go.k h.O 12.9 7.9 5.9 0 7.0 2.0 31.5 
(2) 96.8 2.5 41.9 72.7 37.5 0 31.8 50.0 
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Column 63 157 31 11 16 17 22 If 321 
Total 19.6 8̂.9 9.7 3.4 5.0 5.3 6.8 1.2 100.0 
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the case, certain specific combinations of surface treatment character

ize the two major amphorae categories (Table ?)• 

Among bullet-shaped amphorae in Feature 1 the vast majority of 

surface treatment on shoulders, identified on rim and handle sherds, is 

heavy ribbing. On bag-shaped amphorae the predominant treatment is 

large combed panels with fewer occurrences of heavy ribbing which may 

represent intrusive cases. 

Sxirface treatment on body sherds is also distinctive. Bullet-

shaped amphorae are most frequently covered with small panels of heavy 

ribbing and shingles continuing down from the shoulder, but signifi

cantly 39?o of the body sherds analyzed had thin panels of combing or 

banded combing. In Feature 2 with its bag-shaped amphorae, wide zones 

of heavy ribbing are most common on body sherds with examples of comb

ing and shingles from the surface treatment of shoulders continuing 

down but using a technique that is completely different from that found 

on bullet-shaped amphorae. Unfortunately, no distinction in techniques 

was made during recording. Significant, hov;ever, was the low occiirrence 

(less than 15o) of the banded combing technique which is much more fre

quently found on bullet-shaped amphorae from Feature 1. 

Attributes whose variability do not segregate the two amphorae 

types are rib width, rim diameter, zone width, and base closure. I 

might add though, that rim diameters, ranging from 8 to 10 centimeters, 

tend to be so uniform across deposits that I may suggest widespread 

conventions of jar sealing. 

This survey of sherds from the tv/o v;aster dumps leads to 

several conclusions. 
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Table 7» Distribution of surface treatments among loci. 
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(1) 28.5 10.6 7.9 4.0 7.3 11.5 .26.2 4.3 17.0 

25.1 6.4 8.2 9.7 16.5 49.4 29.6 28.5 
4.8 1.8 1.5 .7 1.2 1.9 4.4 .7 

Heavy 556 776 495 227 196 46 321 62 2459 
Ribs 15.7 51.6 20.1 9.2 8.0 1.9 13ol 2.5 59.9 
(2) 66.8 75.8 78.5 65.4 28o7 51.8 58o5 

8.2 18.9 12.0 5.5 4.8 1.2 7.9 1.5 

Combing 105 285 97 28 50 27 99 14 705 
(3) 14.9 40.5 15.8 4.0 7.1 3.9 14.0 2.0 17.1 

15.2 24.4 14.5 9.7 16.2 16.9 16.0 15.2 
2.6 6.9 2.4 .7 1.2 .6 2.3 .5 

Banded 105 7 12 5 11 4 5 0 145 
Combing 71.0 4.8 8.5 2.1 7.6 2.8 3.4 0 3.5 
w 15.0 .6 1.8 1.0 3.6 2.5 .8 0 

2.5 .2 .5 .1 .3 .0 .1 0 
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(6) 6.2 0 .1 .5 .3 1.2 .2 0 

1.2 0 .0 .0 .0 .0 .0 0 
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(8) 0 .5 .1 .0 0 .0 .0 0 

Column 795 1161 671 289 509 160 619 106 4l08-
Total 19.5 28.3 16.5 7.0 7.5 3.9 15.1 2.6 100.0 
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1, The distribution of values for most variables are distinctively 

different between Features 1 and 2. This means that certain diagnostic 

traits may be used to categorize otherwise untypable sherds from non-

restorable vessels, and to assess the variability of amphorae types in 

sherd samples from different loci. 

2. The potters of Byzantine Jemmeh were indeed specialists concen

trating on the production of a uniform product exhibiting limited vari

ability from case to case. The contemporary v/aster dumps strongly 

reflect the two very different amphorae making traditions which were 

practiced side by side. 

Comparison of VJaster and Trash 

Deposits 

V.'ith the information now available, the variability of attri

butes between waster dumps and household trash can now be compared. 

Two levels of comparison can be made. The first level is between the 

6th century waster dumps and contemporary trash deposits. The second 

level is between all 6th century deposits and progressively earlier 

deposits. 

It would have been ideal, but regrettably impossible with the 

limited number of loci, to compare a series of waster dumps dating to 

all periods of the Byzantine Jemmeh occupation. In this way, changes 

in local amphorae manufacture could be plotted through time and these 

plots would serve as indices for the identification of non-local 

pottery in the early deposits. As it now stands only two loci are 

judged to be contemporary with the waster dumps. They are the upper 

and middle levels of Field 1 which date from the late 5th to the end 
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of the 6th century. Earlier in date are Field 2 and Field 4 which 

represent kth and early 5th century deposits. The oldest layers from 

the Late Roman Period are the basal levels of Field 1 and Field ke 

The hypotheses developed in the original research design predicted 

changes in the relative araoimts of local versus non-local amphorae 

based on historically documented changes in the rate of flow of capiteil 

to Byzantine Palestine (Avi-Yonah 1958). However, for the reasons 

given above, it is impossible to test these hypotheses with the limited 

data base. Even with these limitations, however, some very interesting 

and unsuspected patterns emerge which indicate a very specialized sys

tem of economic relationships between Byzantine Jemmeh and other com

munities. Thus the model presented earlier seems supported. 

The results of the comparative study show that bag-shaped am

phorae, while made at Byzantine Jemirieh in the 6th century, were hardly 

being used by the local population, nor do they seem to represent a 

local tradition as evidenced by dissimilarities with a temporal series 

of earlier deposits. In addition, a large percentage of other amphorae 

in 6th century deposits also falls outside the range of variability 

represented by the bullet-shaped vessels in Feature 1« 

A prevailing pattern is found whereby trash deposits share a 

greater amount of variance between themselves than they do with either 

of the waster dumps. This v;as demonstrated after running chi-square 

tests of association for lip shape and locus. Each trash deposit was 

tested against each of the two waster dumps. All rim shapes occurring 

less than 15 times were excluded to reduce the number of empty cells 

in the contingency tables. The excluded lip shape values were numbers 
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3 and 8 through 17 (see Fig. l8 and Table 5)» For all chi-square 

tests, there was a highly significant association between the distri

bution of specific lip shapes with w?yter dumps and with trash deposits. 

In every test the significant level was well above ,005 indicating a 

strong association between certain lip shapes, loci and lack of simi

larity between loci. In no test did I get results that the rim sherds 

from trash deposits were from the same sherd population as waster 

dumps. The most important comparisons were with the upper and middle 

layers of Field 1 which are contemporary with the waster dumps and 

where the greatest degree of similarity would be expected, but here, 

too, the tests indicate a lack of association. Only in chi-square 

tests performed with contemporary trash deposits did I receive results 

with low significance levels. In comparisons of the upper and middle 

levels of Field 1, comparisons of Field 2 and the upper levels of Field 

4, and comparisons betv;een the lower levels of Field 1 and I ob

tained extremely low chi-square scores of .232, .627» and .20^, respec

tively, demonstrating that the range of lip shapes in contemporary 

levels were indeed similar. However, these lip shapes were not found 

in frequencies that were at 'all similar to those known from v;aster 

deposits at Byzantine Jemmeh. The chi-square test can be replicated 

with the data provided in Table k, 

A pattern similar to that of lip shape distribution is observed 

for rim height and width, which we know to be very diagnostic attributes 

from the comparison of vmster dumps. Given the continuous nature of 

this variable and the near normal distributions obtained, although with 

a high kurtosis in the waster dumps, I decided to apply a discriminant 
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function analysis (Nie et al. 1975:^3^-^68). Rim height and rim width 

were simultaneously considered by the SPSS program to measure the 

degree of match betv/een actual and predicted locus identification® In 

other words, discriminant function analysis determines the percentage 

of pottery from a particular locus which resembles pottery found in 

other loci. Table 8 summarizes the results. The vertical axis indi

cates the actual locus the sherds come from, while the horizontal axis 

indicates the locus the sherds v/ould be predicted to come from based on 

rim height and width. 

Only 3% of the cases were correctly classified, indicating a 

considerable amount of commonly shared variance between loci. Only in 

Feature 2, with its bag-shaped amphorae, is the vast majority of pot

tery correctly classified. Only G°/o of the pottery (11 sherds) were 

predicted to belong to other groups. On the other hand, 63?^ of the rim 

sherds from Feature 1, v;ith its bullet-shaped amphorae, are predicted 

to come from other loci. As one might expect, only in the 6th century 

deposits in the upper levels of Field 1 are there any number of bag-

shaped amphorae rims: 25^ or 15 cases. The almost total absence of 

bag-shaped amphorae rims in earlier deposits may therefore provide a 

beginning date for the introduction of the new ceramic industry in the 

early 6th centiiry. This conclusion agrees with the dating of Feature 2 

(see Chapter k). 

Another representation of the Discriminant Function Analysis is 

the SPSS generated scatter plot (Fig, 21). The symbol used in each 

position on the plot refers to the locus into which a case would be 

classified if it were located at the center. Again we see that 



Table 8. Predicted results for continuous rim dimensions, discriminant analysis. 
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Feature 2 is substantially seppregated from cases in other loci. Fea

ture 1 is more evenly distributed among the other loci. Only the rim 

sherds from Field k (groups g and h) are segregated from the main 

cluster indicating a lack of shared variance with other loci. The 

reasons here may be temporal since Field 'f is earlier than most other 

levels, and contain amphorae rims that are consistently shorter than 

any other deposits (see Fig. 19). 

Behavioral and Temporal Significance 

Rim height changes are only one of a series of temporal pat

terns which can be observed from the frequency distributions. These 

patterns may help to date deposits where amphorae sherds are recovered 

but where there is no absolute dating evidence. Most of the patterns 

indicate progressions in continuous variables leading to the 6th cen

tury bullet-shaped amphorae patterned after the examples from Feature 

1, The following general observations were made from a comparison of 

progressively earlier levels in Field 1 and comparisons of earlier de

posits including the ^th-5th century material in Field 2 and Field ^ 

eind the pre-Byzantine material at the bottoms of Field 1 and Field 4, 

1. Rim height increases through time (Riley 1975t26) with mean 

height in early deposits ranging betv/een 5 and l6 millimeters and by 

the 6th century increasing to between 13 and 20 millimeters. Only in 

Feature 2 are the bag-shaped amphorae rims substantially greater with 

a mean height of 29.7 millimeters (Fig. 19)• 

2. V.'ith rim height as a dependent variable, it can also be ob

served that the ratio of rim thickness to rim height decreases through 

time. 



3. The mean handle v;idth tends to decrease through time but only 

by a few millimeters. Discriminant function analysis conducted on 

handle v/idth and depth against loci as independent variables shov;ed 

some clustering patterns similar to that derived from continuous rim 

characteristics, but in many more cases there was shared variability 

between loci® 

The relative frequencies of discrete variables did not have the 

same kind of progressions observed for continuous traits but some in

teresting comparisons were made betv/een the eeLrlier material in Fields 

2 and 4 and the later materials in Field 1 and the waster dumps. Most 

significant is the greater frequency of flat bases in earlier deposits 

despite other characteristics which conform stylistically to typical 

bullet-shaped amphorae. Apparently in the 4th and 5'th centuries the 

long cylindrical jars did not have pointed bases but rather gradually 

tapered down to a gently curved base. The early restorable sinphorae 

found in the cemetery area may have had such bases although this part 

of the vessels was not preserved (Fig, B-5). 

Summary 

I have tried to make the most of an admittedly limited data 

base and in so doing, demonstrated that significant results can be 

obtained with limited funding, labor, and excavation of archaeological 

remains. 

The following conclusions summarize the results of the quanti

tative analysis: 

1, Individual sherds, rather than whole or restorable pots, can 

be used to distinguish different amphorae types. 
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2. Patterned changes in amphorae attributes can be traced by the 

comparison of a temporal series of layers spanning the Late Roman and 

Byzantine periods in the Negev. Further refinements of these observa

tions at other sites may result in the use of amphorae as a dating 

tool. However, it should be cautioned that such observations must be 

based on the variability of sherd samples and not individual casesa 

The analysis given above calls attention to these variables with the 

greatest diagnostic potential. 

5. The comparison of attribute variability between amphorae 

samples from waster dumps and trash deposits reveal striking differ

ences. They substantiate the model of economic interdependence between 

provincial communities in marginal ecological zones of the Byzantine 

Empire. The need for a mass-produced standardized, commercial storage 

and transport medium is reflected by the remarkable standardization of 

pottery from the large waster dumps at Byzantine Jemmeh. The occur

rence of waster dumps at almost every large site in the region fiorther 

reflects the economic growth of Byzantine communities and the expanding 

market for specialized agricultureil exports. 

The greater range of variance for both discrete and continuous 

variables in trash deposits indicates that local households were obtain

ing many of their amphorae from soixrces outside the local community. 

In fact, the lack of statistically significant associations between 

waster dumps and trash deposits indicate that the majority of amphorae 

leaving households as trash were made by potters who resided outside 

of Byzantine Jemmeh. V/hile the data limits this conclusion to the 6th 

century deposits, I would expect to see significant variations in the 
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relative aimounts of local and non-local amphorae in a temporal series 

of trash layers, dependent on political and economic factors affecting 

the money economy and efficiency of trade networks. Amphorae and the 

resources they contained, appear to have circulated through the Negev 

trade network in a specific and predictable manner. Locally made jars 

at Byzantine Jemmeh were primarily used for the export of market 

oriented goods. At the same time amphorae produced by other communi

ties were primarily used to export resources to local households at 

Byzantine Jemmeh when such imports were needed, and these vessels were 

eventually thrown into the trash deposits of Byzantine Jemmeh. 



CHAPTER 6 

THE STJKVEY: A REGIONAL PERSPECTIVE OF 
BY2ANTINE SETTLEMENT 

Byzantine Jemmeh is only one of several large contemporary 

sites in the northwest Negev, and a regional survey conducted in the 

summer of 1977 expanded the information from the excavations at one 

place to a larger, regional perspective. Despite the fact that there 

are more Byzantine sites in Palestine than from ar, other period, 

little or no attention has been paid to their regional settlement pat

tern. In this chapter I will make a modest first attempt to rectify 

this situation. Very good data are retrievable because Byzantine sites 

are easily found on the surface as they were often established on 

sterile soil with little later occupation, or they tend to be the 

latest and therefore uppermost stratigraphic component at long-lived 

sites. The prominence of these sites on the archaeological landscape 

of the north\\'est Negev is a reflection of the interrelated social, 

economic, political and demographic processes which were outlined in 

Chapter 1. The data collected from the survey supports the model of 

expanding frontier communities depending on commercial networks estab

lished under the protective umbrella of the Byzantine Empire. Util

izing concepts from locational analysis, I will focus on those vari

ables v;hich reflect social and economic functions of sites which can 

be correlated v/ith settlement size and location. The most prominent 
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economic function reflected by the surface remains was the amphora 

production industry. 

Survey and Samplinn: Methods EmT?loyed 

The field methods employed were designed to answer fundamental 

questions concerning the settlement history in the northern section of 

the V/adi Ghazzah drainage system: (1) v;hat were the changes in the 

population size, density, and distribution through the historical peri

ods that are represented by archaeological remains?; (2) do periods of 

population growth and nucleation correspond to periods of strong 

political control and flourishing trade routes?; (5) does the pattern 

of settlement in the Byzantine period conform to that predicted by a 

model where external trade, military, and political factors are of 

greater consequence for population growth than indigenous agricultural 

development? The field survey was further designed to show how Byzan

tine Jemmeh (sites 1, 6, 7» 22) relates to contemporary sites in 

the area, 

A discussion of field methods is necessary here for the reader 

to evaluate the limitations and biases of the data used in the analysis. 

With the limited time, money, and personnel available the above ques

tions could best be answered v;ith a stratified random sample of a 26k 

square kilometer area centered in the V/adi Ghazzah drainage system and 

Tell Jemmeh (see Fig, 5). I felt that the questions of change were more 

important than the questions of synchronic structure, and also were more 

accessible in the data base. Therefore, it seemed more important to 

get an adequate areal coverage that would include sufficient numbers 
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of sites and their relative sizes and their distribution in different 

periods, A survey limited to the area around Byzantine Jemmeh would 

have been too small to be able to infer any regional demographic pat

terns. Furthermore, given the constraint of work days, it was im

possible to cover a sufficiently large contiguous area around Byzantine 

Jemmeh to distinguish certain relationships with other sites. 

The study area was divided into one square kilometer grids by 

the Universal Transverse Mercator Grid System (UTI>1)b The boundaries 

of the area were UM 098 on the North, O78 on the South, 092 on the 

V/est, and 110 on the East, These boundaries in no way reflect cul

turally or geographically real limits and only represent the extent 

that we could reasonably travel to sample units and for which aerial 

photos were available. 

Some areas were excluded from the sample universe for other 

reasons. We had no photographs of those portions designated on Figure 

5 as not sampled. The area north of the Gaza Strip boundary (dashed 

line on the map) could not be surveyed because of sensitive political 

and logistical difficulties. In addition, squares in the grid system 

v;ere excluded if they are now intensely occupied or overly disturbed 

by modern development. These units are shaded on the map. 

After the eliminations were made, there remained 250 one-square 

kilometer sampling units within the sample universe. These were di

vided into three topographically defined sampling strata in order to 

ensure that the chosen squares covered a wide area. The strata were: 

(1) those squares through which the V/adi Ghazzah runs; (2) those 

squares through which tributaries of the Viadi Ghazzah run, including 



the Nahals (Hebrew for wadi) Sharsheret, Gerar, Shuva, and Asaph; and 

(5) those squares in which there is only flat plain. I chose these 

sample stratification criteria because viadis are the only outstanding 

natiH-al topographic features in the region. Also, the water table is 

most accessible along the deepest cutting wadis making it a logical 

place to find sites (Generalstab des Heeres 19^2). Also, the V/adi 

Ghazza was a natural landmark for trade and caravans from the central 

Negev traveling to the port of Gaza (Evenari 1971). The location of 

sites affects their preservation and visibility making the sample 

strata chosen even more relevant. Almost every meter of soil is plowed 

by Israeli farmers, except next to the wadis v/here precipitous banks 

and rugged badlands make it dangerous to operate heavy machinery. 

Thus, sites are less disturbed in areas near wadis. Also, the regions 

closest to the wadis experience relatively higher erosion than the flat 

plains, so there is greater sub-surface exposure of buried sites which 

can be found by examining the cut banks of the wadis. Plowing exposes 

some sites but completely destroys surface features and obscures the 

true perimeters of sites. Frequently plovring is preceded by stone 

clearing and surface grading v;hich is even more destructive. It is 

for these reasons that I chose to sample only the first tv/o strata 

associated \irith wadis. Sample units in the third stratum, the f?.at 

plain, were often inaccessible except with off-road vehicles which we 

lacked. They are also the areas with the greatest disturbance and the 

fewest sites. With the limited time at hand, the inclusion of this 

stratum would have meant walking many hours by foot to reach sample 

units with little or no sites in them. 
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The stratified sample ensured a greater coverage of areas con

sidered important and a sairiple that was distributed over the landscape 

but still possessing the required randomization (Redman 197^)o 

Given these parameters, and the time and labor available, 10 

one-square kilometer units were randomly selected from the first 

stratum, the V/adi Ghazzah area, accounting for 55?o of the l8 squares 

in the first stratum. Twenty-one units were chosen from the second 

stratiim, the tributary wadi area, or 2% of the Sh units in this 

stratum. Thus, a total of 51 squares were surveyed, or 13^ of all 

units in the sampling universe and a sample of the first two strata. 

Although there is a large body of literatxu?e evaluating the ade

quacy and accuracy of different sampling methods and sample sizes 

(Mueller 1975)» it is still difficult to evaluate the representative

ness of the northv'^est Negev survey sampling method. There is agreement 

that there is no reliable way to evaluate a saunple unless one knows 

the size and characteristics of the population from which it was taken. 

This is, of course, impossible in regional sampling surveys because 

the method is only used when lack of time and money prex'-ent a 100̂  

coverage of the area. There is no v;ay to prove the assertion that the 

sample from stratum 1 and the 2^o sample from stratum 2 are repre

sentative of the entire area except by increasing the sample size and 

observing if the data distributions change. Unfortunately, limited 

time and money did not permit a multi-stage sampling procedure of this 

type. 

The actual survey was done in groups of three or four, v/alking 

30 meters apart in overgrown or broken terrain, and ko meters apart in 
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plowed or open fields. A straight compass bearing was followed to the 

boundary of the siirvey unit, leaving flags as guides to insure non-

overlapping parallel traverses. Evidence of human occupation from the 

Chalcolithic period up until 19^8 was recorded. Isolated artifacts 

were usually not recorded unless they had special significance (such as 

coins and inscriptions). The site survey form that was used (illus

trated in Figure 22) shows the range of variables considered. V/hen a 

site was found, two maps were dra\im. One was a scale map of structures 

and feat\xres that were measured with a tape. The second map was a 

rough drawing of the surrounding terrain showing the location of the 

site in reference to modern and natural landmarks that would help to 

place the site in the future. 

All sites were acciu-ately located on high resolution 1:25,000 

scale aerial photographs made by the Pantomap Service of Jerusalem in 

1975. Most cisterns and one room structures could be seen on the 

photos as well as most trees and other natural features. As a result 

we could pin-point all sites, no matter how small, by direct recog

nition or by relationship to other featiires. Coordinates were then 

derived from comparison of the aerial photographs with a map based on 

the 1973 Survey of Israel, 1:100,000 map series, sheets 15 and ik (see 

Fig. 5). Very large sites could be mapped by systematiceilly transvers-

ing the site to determine the spatial limits of artifacts and archi

tecture, Then the site perimeter and all features, cisterns, and 

structvires could be directly drawn on the photographs. 

Surface collections were made of datable artifacts but no sys

tematic retrieval methods were employed. At some of the larger sites 
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Figure 22. Archaeological Stirvey Form. 
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separate surface collections were taken for each of the subdivisions 

or components that were defined. One of the most important classes of 

datable objects were the Late Roman V/ares which can be fairly confi

dently dated to within 25 to 100 year time intervals, depending on the 

type (Hayes 1972; V/aage 1933; Oxe and Comfort I968). Other datable 

objects recovered were coins, inscriptions, and distinctive utilitarian 

ceramic types® A catalogue of the most important objects will appear 

in later publications. 

Contemporaneity of Sites 

Proof of site contemporaneity is a critical problem that must 

be addressed in any settlement pattern study. Models v/hich infer 

social, political, and economic relationships between populations 

through observed spatial relationships between sites can only be used 

if site contemporaneity is established. The population of an occupied 

site obviously does not interact with a neighboring abandoned site, but 

even this basic proposition is difficult to guarantee in the archaeolog

ical record unless very precise dating techniques are available. 

Datable pottery recovered from the survey confirms the contemporaneity 

of the Byzantine sites used for the comparative analysis in the next 

section. The majority of cersimics date to the late 5th to the early 

7th century A.D,, the peak period of population expansion in the entire 

Negev. To be sure, there are varying amounts of earlier pottery from 

the 2nd century B.C. to the 3rd century A.D, at most of the larger 

sites, but these traces only indicate an earlier settlement history 

which is always obscured by the later, more intensive, Byzantine 
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occupations. Two small sites were found with exclusively Roman remains 

(1st centviry B.C.-2nd century A.D,, nos, 103 and lOit). They are not 

used in the comparative analysis of Byzantine sites but are described 

in the catalogue and represented on the map. 

Obviously the settlement system is a dynamic one that is under

going change throughout the period under study, but the predominance of 

datable finds indicates that the comparisons of sites in this study 

will relate to the settlement system at the height of its growth in the 

Byzantine period from the 5th to 7th centuries with a peak in the 6th 

century A.D. It is assumed that measurement of site size and perim

eters represent the configurations during the final and maximal extent 

of growth. V/hether all sites reached their peak at about the same time 

is impossible to determine and v/ill have to remain an untested assump

tion for the time being. 

Applications for Locational Analysis 

In the discussions of previous chapters, two major forces have 

been presented to explain population growth in the Negev. They are 

first, an increase in long distance commercial activities and second, 

the political demands of maintaining a frontier area. In this regard, 

I will employ concepts and models from locational analysis to identify 

regularities in the settlement data which can be attribited to specific 

political and economic causes. All of the geographical models dis

cussed below have their theoretical limitations as well as presenting 

inherent methodological problems for applications to sample survey data. 

However, a synthesis of the retail-based economic models of central 
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place theory and the wholesale-based mercantile model of Vance (1970) 

does provide a useful framework for analyzing the Negev settlement 

pattern data. 

Classic central place theory explains different spatial con

figurations of settlements based on marketing, administrative, and 

transportation principles, Kost geographers and archaeologists have 

relied on the marketing principles which presuppose that the major de

terminants of settlement location are the retail economic exchanges 

between hinterland communities and central places. The central place 

system is conceived as developing from internal economic forces on a 

flat boundless plain. Merchants or entrepreneurs providing "central 

goods" establish retail outlets in places that are optimally located 

to support the business vfith the demand for that good coming from the 

hinterland (Berry 1967:621). "Central goods" are those products or 

services which are only available in central places and for which 

hinterland populations are willing to travel to these centers to pur

chase. The "range of the good" is how far the people are \d.lling to 

travel to purchase am item which in turn determines the location of 

central places and the number and rank of central goods that vdll occur 

in any one center. In geographical parlance, the "central function" 

is the actual establishment that provides the central goods and ser

vices to the hinterland communities. As central place systems develop, 

population centers become ordered by size in a hierarchial manner. 

Larger centers provide more central functions including those functions 

that are not provided by lower order centers. The smaller hinterlands 

of lower order centers do not provide enough demand to financially 



188 

support those higher order functions. Thus, spatial arrangement of 

central places forms a pattern resembling a triangular grid system, 

with nested hexagonal-shaped hinterlands around the central places. 

Higher order centers are surrounded by lower order central places that 

offer a smaller number of central functions and are smaller in size 

and complexity of organization. 

According to the model, very distinctive hierarchial orderings 

of settlements, by size and number of central functions, should charac

terize geographical landscapes that develop internally as a result of 

expanding retail trade networks. Critics of the model point out that 

very few areas of the world exhibit classic hierarchial settlement sys

tems and hexagonal spatial arrangements (Vance 1970). However, the 

utility of the model lies in being able to observe deviations from the 

ideal and then constructing explanations of those deviations by dis

covering the particular characteristic of the settlement system which 

depart from the assumptions of central place theory (Marshall 1959s23)• 

In this way, the original classic central place model can be developed 

to account for a wider variety of situations than were originally used 

to formulate the model (Marshall 1969:23). Also, more variables de

termining settlement characteristics can be isolated. One of the main 

applications of central place theory in this study will be to explain 

those anomalies of settlement size and function in the Byzantine 

settlement system. In this regard archaeological indices of central 

function and settlement size will be investigated. 

That part of the central place model which will not be taken up 

in this study is the formulation of geometric relationships between 
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sites. Indeed, the spatial applications of central place theory demand 

a knowledge of the actual interconnections between settlements within a 

large area. Modern geographers can use road systems, telephone records 

and business records to determine the range of central goods and the 

extent of hinterlands around a central place. The archaeological sur

vey data collected in the Negev are far too fragmentary to reconstruct 

these connections and only indicated the nodes of the system. In Adams' 

(1965) Diyala survey, he could use the canals which are assumed to 

indicate transportation and communication links between settlements. 

However, the fev; disconnected pieces of Roman roads in the Negev cannot 

be used to show the actual links between places, although Avi-Yonah 

(19'<-0) makes this attempt. Because a random sample was used, only 

pieces of the entire spatial organization are known and I do not think 

the sample available is adequate to discern the geometric patterns pre

dicted by central place theory, 

A more significant objection to the spatial aspects of central 

place theory is the economic assumptions of settlement growth, Byzan

tine communities in the Negev owed their success to long distance trade 

networks and the ability to exploit the v/holesale markets for wine and 

other agricultural products, which in turn produced capital for the 

purchase of imported goods. The hexagonal spatial models of central 

place theory assume that site placement results from retail trade and 

develops indigenously. One of the most outspoken critics of central 

place theory is Vance (1970) whose study of mercantile geography pro

vides an alternative approach v/ith which to examine the Byzantine data. 
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Vance rightly asserts that the central place model is only one 

type of settlement system found in Europe, China, and other areas where 

retail marketing networks were a major determinant of site location,, 

Hov/ever, equally common are cases where settlements develop as a result 

of expanding long-distance trade netv;orkso Most notable are settle

ments in newly colonized areas or sparsely populated regions invaded by 

expanding empires. In these instances, "dendritic" settlement patterns 

emerge as communities grow along the transportation networks that 

siphon local resources to entrepots for export and bring supplies to 

colonizing communities. In a dendritic pattern, sites branch out from 

a central or primary point. Unlike central place systems where centers 

of the same rank maintain strong horizontal connections, dendritritic 

systems are predominantly linear and vertical. Lov;er order centers are 

only connected to higher order centers (Hirth 1978:58; C. A. Smith 

1976). 

The central place model is described by Vance as a "closed 

system" in which information about the availability of goods and de

mand by consumers is obtained directly in the marketplace by customers 

and producers via sellers. This information flow is seen by central 

place theorists as a major factor for decisions by retailers to locate 

central functions and decisions by customers to travel certain dis

tances and directions to obtain goods and services (Vance 1970t5)o 

Thus, the system is closed because the settlement pattern develops in

ternally as retailing marketing arrangements are made between producers 

and consumers. 
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A settlement pattern created by long distance trade is de

scribed as an "open system" by Vance (1970:5-6) because external eco

nomic and political conditions are more likely to shape patterns of 

population growth and distribution. Information flow between producers 

and consumers is facilitated through "agents of trade" involved in 

long-distance trading ventures. While closed systems tend to form 

evenly spaced geometric settlement patterns, open systems are likely 

to be linear or dendritic, v:ith sites placed along major routes for 

the transport of resources. These strings of settlements radiate from 

a "point of attachment" such as a port city, or from an "entrepot of 

wholesaling" such as an inland collection center where goods are 

shipped in bulk. 

A similar model of "gateway communities" is proposed by Hirth 

(1978) applying concepts of Burghardt (1971) to early formative Meso-

american settlement patterns. Hirth uses the model to study the impact 

of interregional trade on early state formation but the model is 

equally valid (maybe even more so) for explaining the development of 

sites in frontier zones of empires. Hirth defines a type of settlement 

situation with the following characteristics: (1") sites tend to be 

located at strategic spots for controlling the flow of merchandise; 

(2) communities grow in response to increasing interregional trade or 

to population expansion in sparcely populated frontiers, especieilly if 

local resource availability is unreliable; (3) sites defined as gateway 

communities form the terminal end of dendritic or linear market net

works; (^) sites are hierarchially organized by size and number of 

functions; (5) while settlements may serve as central places for their 
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hinterlands, the origin of the central places along trade networks will 

be primarily determined by long distance mercantile activities (Hirth 

1978:57-38). 

The Vance and Hirth models are particularly well suited to the 

circumstances of population grov/th in the Negev desert that have been 

proposed in this study. Both historical documentation and the analysis 

of amphorae in the previous chapter suggest that long-distance trade 

routes v;ere a major factor in the specialized adaptations of the grow

ing communities in the Negev. External forces, dominated by imperial 

economic fluctuations, trade relations between Asia and the Mediter

ranean, and political stability which promoted secure frontier areas, 

must have been primary factors in the development of settled life in 

the Byzantine period. The agents of trade that Vance spoke of are evi

dent in the Nessana letters discussed in Chapter 3. Itinerant merchants 

traded on the regional level for a variety of goods. While most of the 

transactions appear to be retail, large-scale wholesale activities are 

documented for date merchants. The port city of Gaza is easy to iden

tify as the major point of attachment for the export of wine, oil and 

other local produce and the import of wheat and manufactured items such 

as Late Roman V/are. 

The central place and mercantile models are in fact not 

mutually exclusive, but rather account for separate, but overlapping 

systems of growth. A synthesis of the tv;o models, one dealing with 

local patterns of exchange, the other with long distance trade, is 

certainly appropriate to the Byzantine Negev where three interacting 

trade systems were operating. The identification of local, regional, 



and interregional levels of trade suggests that both retail and long 

distance wholesale considerations affected decision-making by estab

lishments wishing to locate in the Negev (see Chapter 3). V/hile the 

dendritic settlement pattern is efficient for the channeling of goods 

to and from ports of embarkation, a system of retail networks may also 

be present to distribute goods in the Negev. Thus, both models may be 

superimposed on the landscape as Vance (1970:151) has suggested in a 

general form. High level central places may develop in a linear pat

tern directly among trade networks, but as population growth occiirs, 

lower order central places may develop in an evenly spaced geometric 

pattern to deliver retail goods to surrounding populations. V/hether 

one system has a greater impact than another is an empirical question 

depending on the case under investigation. As the mercantile and re

tail models are now formulated, some aspects of the settlement pattern 

cannot be attributed to specifically one economic process. Both pre

dict hierarchial arrangements of sites by number of central functions 

and size. In the case of Byzantine settlement patterns, it appears 

that the anomalies to the hierairchial pattern are a stronger indication 

of the determinants of site location, as we shall see below. 

Analysis of Survey Data 

The survey produced 22 sites dating to the Byzantine period. 

Seven of these are limited activity areas representing isolated trash 

deposits or featvires which could not be associated with a sedentary 

population (site numbers 14, 17, 33» ^7i ^6, 103). For the purposes 

of this study they provide no useful information concerning population 
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size, distribution or settlement function and will not be used in the 

comparative analysis below. However, they are included in the cata

logue of sites in Appendix C, Also found in the appendix are the two 

Roman sites (Numbers 2.0k and 105) which are also not used in the analy

sis. Some sites are included on the map but are outside of the sampled 

units. In the map they are drawn in outline only and not blackened in, 

and they are also not used in the analysis since they are outside the 

random sample area. Hov;ever, for the sake of completeness they are 

listed in the catalogue. Sites which are only partially contained 

within sample units are included in the analysis. 

Description of Variables 

Estimation of population size from observed site size is aji 

extremely difficult task and I will not attempt it here. There are too 

many uncontrolled variables affecting the relationship betv/een in

habited space and population size to do more than guess. Hov;ever, I 

do not think exact population estimates will be needed. Of greater 

concern here is the relative population size for which relative site 

size is assumed to be a direct correlate (Johnson 1973t66). The major 

assumption is that the ratio between population size and geographical 

area remains constant from site to site within the survey area. (For 

the methods used to determine site size see pagel83.) 

Site Function 

Most of the functions that took place at ancient sites cannot 

be determined from the pottery scatters and disassociated architectural 

elements found on the surface. Hov/ever, the material correlates of 



three important central functions could be readily detected during the 

sur (rey: churches, bathhouses, and pottery production. 

Churches. The threat number of Byzantine churches in Palestine 

reflects the importance of Christianity in the lives of many communi

ties. No sizable settlement in the Negev has been found vdthout at 

least one church. The papyrus archives from the church geniza at 

Nessana also attests to the impact of religious officials on the socio

political life of the town (Kraemer 1958). The spread of Christianity 

greatly contributed to the influx of resources, currency, and popula

tion in the Negev, so it is no surprise that churches were so prominent 

in most communities (see Chapter 1). They provided all necessary 

"rites of passage:" baptism, mass, marriage, and burial, as well as 

periodic festivals and ceremonies. Many churches are associated with 

monasteries which provided refuge from the cities for the religiously 

inspired and the politically outcast alike. In geographical terms, 

thus, churches represent a central function that attracted inhabitants 

from the countryside to the nucleated communities. 

V/hile destroyed chvirches may have been dismantled to recycle 

the masonry in later years, surface indications of their existence 

still remain. These include large amounts of tesserae from the elabo

rate mosaic floors, fragments of imported carved marble slabs which 

decorated the v;alls and altar screen of the church, and limestone and 

marble fragments of columns, capitals, bases, floorslabs, and even an 

occasionail inscription. Table 9 lists these sites viith evidence of 

churches. The specific descriptions can be found in the catalogue of 

sites in Appendix C. 
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Site Size in V/aster Public 
No, UTM Hectares Dumps^ Buildings2 Associated Name 

51 10950863 75.0 1 B, 0 

76 0960089'f 32.4 1 0 "Kissufim Mosaic' 

68 09650919 31.25 1 C Um Gerar 

72 10300917 26.30 - - Khirbet Al-
Etzapharia 

1 09730886 25.00 1,2 B, C Byzantine Jemmeh 

86 09990902 12.62 1 C Khirbet Madur 

09^00895 12.31 1,2 (B?) 

110 10l3082if 9.37 1 -

55 09570916 3.09 - -

90 10280876 2.50 - -

101 0933083if 1,50 1 - Khirbet Ma'on 

3k 0955091^ 0.96 - -

27 09920850 0.5^ - B, (C?) 

62 

50 

10180797 

10980864 

0.39 

0.36 

— C Ein Habesor 
("Shellal") 

80 09520878 0.19 — 

1. l=bullet-shaped amphorae 

2=bag- shaped amphorae 

2. B=bathhouse 
C=church 
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Bathhouses. The public baths were considered a necessary com

ponent of settled urban life in Roman aind Byzantine times. No settle

ment that called itself civilized was v;ithout at least one bath and 

there might be many depending on population size and resources (Jones 

1964:735-36, 977)- Baths were expensive to build and maintain, espe

cially if fuel was scarce. This meant that their operation was often 

a communal civic responsibility. According to classic central place 

theory, a bath, would be a central function because an individual in 

the countryside who wanted to patronize a bath for reasons of health 

and (or social) interaction would have to travel to a population 

center. 

Baths, like churches, have unmistakable archaeological surface 

remains. They have fairly standard plans which allow the bather to 

progress through increasinnily warmer rooms. Undressing in the outer 

room, he or she may first bathe in the frigidarium or cold room, then 

progress to the ter)idarium, and finally the cauldarium or steam room. 

This last chamber is especially built to allow heated air to circulate 

under the floor and through the v;alls. The mosaic or stone slab floor 

is elevated by pillars (or hypocasts) made of square, thin, fired 

bricks set in cement. Hot air circulates around the hypocasts and up 

through ceramic flues to heat the vjalls as well as the floor. It is 

these hypocast bricks and flues which are so diagnostic on the surface 

of sites. Also to be found sire fragments of mosaic set in very thick 

pieces of cement from the cauldarium floor and from pools. The reader 

is referred to Table 9 and Appendix C for descriptions of those sites 

with bathhouses. In the case of site 1, the bathhouse is now totally 
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obliterated but its presence is confirmed by reliable sources living 

in the area before its destruction. 

Pottery Production. V/hile churches and bathhouses attest to 

service functions, the presence of pottery kilns and waster dumps pro

vide evidence for a central economic function. Archaeological evidence 

indicates a very large pottery industry in the Northiirest Negev, focus

ing on the port city of Gaza, 

It is clear that the production of amphorae was a prominent 

part of the local economic system. Potters supplied jars to local 

farmers, estates, or to merchants so they could transport agricultural 

produce, most notably wine, to the exporting market in Gaza. The jars 

also facilitated local and regional trade as well. In Chapter I 

have shown through the comparison of amphorae recovered from waster 

dumps and trash deposits, that local potters were extremely specialized 

in the forms they produced. 

Of coiirse some of the locally-made pots entered the local mar

kets for domestic use, but the number and density of waster dumps in 

the survey area is much greater than v;ould be expected if only local 

needs were being met. Soon, ethnographic data on the modern potters 

of Gaza will be available which may substantiate this assumption (John 

Landgraff and Owen Rye 1978, personal communication). 

If most pottery production was for the export of foodstuffs, 

can we consider this industry a central function and amphorae a central 

good? By the definition of central place theorists, pottery production 

would indeed be the type of "basic" of "city-forming" good which would 
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encouracce the flow of capital and resoiirces from the hinterland into a 

central place (Marshall 1969:^). Potters living in the larger settle

ments v;ould provide amphorae to farmers living in the smaller settle

ments or homesteads that lacked a pottery industry (see the next 

section on the relationship of site size to presence of pottery indus

tries) . 

The sale of amphorae for the shipment of surplus or market-

oriented crops xsras probably an important factor contributing to the 

wealth and stability of Byzantine towns in the Negev, However, if we 

accept the above definition of a central good as applicable to the 

amphorae industry, we must also consider the other aspects of the defi

nition. Central goods are those sold on a retail level and probably 

most of the amphorae were sold v/holesale. According to modern business 

usage, pottery predominantly made for the wine export trade, rather 

than household use, would be a wholesale item (Vance 1970:23-2^)• If 

amphora production increased the flow of capital from hinterland to 

central place, and also was so centralized that hinterland populations 

had to purchase them in larger function centers, then it could be de

fined as a central function regardless of the ultimate disposal of that 

good. 

Waster dumps, indicating that a potter worked at a site, were 

extremely easy to recognize during the survey. They occur uniformly 

at the edge of sites because pottery production requires space and the 

firing process produces n-.uch smoke which would not be appreciated if 

emanating from the center of town. Furthermore, waster sherds are more 

easily discarded at the edge of town than in the center. As already 
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mentioned, waster dumps contain exclusively one of the two types of 

vessels previously described. They also normally include large amounts 

of "slag," an overfired clay v/hich vitrifies to a formless, glassy, 

vesicular mass. This material comes from over-fired pots and from the 

vitrified interior clay walls of the kilns which drip tear-shaped 

pieces during the firing process. 

A number of kilns were also found in association v/ith the 

waster dumps. At sites 6? and 78, round clay structures viere surveyed 

which had fired outer walls and vitrified interior walls. f'5any more 

probably lie under the waster dumps and loess deposits of other sites. 

Only at one large site did we not identify a v/aster dump (Num

ber 79) and this may be due to sampling error or misidentification of 

those trash deposits that were found. Also, only one small site pro

duced a waster dump (Number 101) and this may be because of an associ

ation or dependence v/ith the major site of Ma'on, one kilometer to the 

south. It can thus be strongly asserted from the archaeological evi

dence, that potters did not work at the smaller sites because it is 

unlikely that the distinctive waster dumps could go unnoticed in the 

limited areas these sites cover, 

Johnson (1975^297) found similar associations between large 

sites, ceramic kilns, and waster dumps among Middle Urxik settlements 

on the Susiana Plain. However, the variety of pottery forms in his 

survey was apparently much greater than the specialized Byzantine 

amphorae dumps. Johnson (1973:107) implies that the central 

authorities in the highest order central places managed the production 

and distribution of ceramics, although of coiirse he has no solid 
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direct evidence for the actual exchange system. He says: "Central

ization of ceramic production indicates the presence of some method of 

distribution and implies reciprocal movement of other goods or services 

or both, in other words local exchange." Johnson (1975:290) is cer

tainly aware that very different economic systems may produce the same 

spatial patterns of ai'tifacts and size distributions of sites. But 

given the limited data base available to him, it seems premature to 

discount the importance of interregional trade that produced similar 

associations betv/een large sites and waster dumps in the Byzantine 

Negev. 

Correlation of Site Size, Location, 
and Function 

Table 9 summarizes the relevant data shov/ing a strong correla

tion betv/een site size and the number of functions. All Byzantine 

sites are included which have evidence of a permanent sedentary popu

lation. Isolated trash deposits and features are not included, nor are 

exclusively Roman sites. All of the conclusions drawn here must be 

considered tenuous because of the small sample size, but the patterned 

associations I describe are strong enough to provide indications for 

further research. Statistical testing is not necessary nor is it recom

mended given the small numbers, since it could add but little to what 

is already apparent in Table 9. 

Some of the diagnostic characteristics of a settlement hier

archy are evident in the Byzantine data if the sites are arranged in 

rank order according to size. Three clear breaks divide the sites 

into four size classes: 
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a. 0.19 - 3-09 hectares, 8 sites 
bo 9«37 - 12.62 hectares, 3 sites 
c, 25.00 - 32.^0 hectares, 'f sites 
d. 75-00 hectares, 1 site 

I should caution that the apparent hierarchy may be due to sample 

error. A larger sample might add sites that fill the gaps between 

observed levels, thus producing a continuum. However, with the present 

data, the gaps between size classes seem distinctive. 

It should also be noted that a larger sample or an expanded 

sampling universe might have produced more sites that are as large, or 

larger, than site number 51 at the top of the hierarchy. The settle

ments represented here are certainly at the bottom of the scale for the 

Byzantine province of Palestine as a whole. If the port of Gaza, a 

major point of attachment, were included, there would he a much greater 

gap in size range between the largest site found on the survey and Gaza. 

Another characteristic of a hierarchical settlement system is 

also seen, that of a numerical pyramid (Marshall 1969:28). There is a 

general decrease in the number of sites in each successively larger 

size class. 

Let us now look at the correlation of site size and socio

economic function. It can immediately be seen in Table 9 that there 

are a greater number of functions in the larger sites. Bathhouses, 

churches, and potters' dumps occur much more frequently in the upper 

three classes (the upper half of all sites found) while almost never 

occurring in the lowest category. The co-occurrence of different func

tions is also greater in the larger settlement size categories than in 

the smaller. Thus, another characteristic of a hierarchial settlement 
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system, is apparently present (Marshall 1969:27). These data indicate 

a partially dependent association between settlement size and number 

of central goods and services available. 

V/hat cannot be determined from these data alone is whether an 

externally generated mercantile system or internally generated retail 

network produced the characteristics of this settlement hierarchy, al

though of course the historical and archaeological data already re

viewed support the mercantile model. Further evidence can be found, 

moreover, in the exceptions to the hierarchial pattern. 

First, some anomalies can be dismissed due to methodological 

problems: the small site, Number 101, is the only member of this size 

class to have a waster dump, but this is apparently due to its depen

dent relationship with the important center of Ma*on to the south which 

was not included in the random sample. In turn, the absence of 

churches, bathhouses, and waster in some of the large sites may be due 

to obliteration of surface remains or misidentification, if they were 

present at all. However, these functions could not have been overlooked 

at the small sitese 

The anomalous presence of central functions at small sites re

veals important information about the economic and political determi

nants of the Byzantine settlement system. Two very small sites, Number 

27 and Number 62, have structures normally only found at large settle

ments. Site Number 27 has a bathhouse that was partially excavated in 

1977 and a mosaic floor at the top of the site which may be from a 

church. Site Number 62 had an inscribed church mosaic floor which is 

now in the Canberra V/ar Memorial (Trendall 1957). These apparently 
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anomalous occurrences can be explained by examining the relationship 

of these sites to the local topography and to other sites (see Fig. k 

and descriptions in Appendix C), Both are on the lower terrace of the 

Wadi Ghazza v/hile all other sites are on the flat plain overlooking 

major wadis. Both sites occupy high natural outcrops which strategi

cally dominate the surrounding terrain. Also, both sites are some 

distance south of the major cluster of Byzantine sites along the Wadi 

Ghazza in the Tell Jemmeh vicinity. The two sites are about five 

kilometers apart and while there is no complete survey of all areas 

along the V/adi Ghazzah betv/een the two, they seem to be in relative 

isolation from other places. All of these observations suggest that 

they were intermediate caravan halts or police posts on the major trade 

route coming up the V/adi Ghazza from the central Negev. They probably 

provided basic services to merchants and pilgrims as well as protection 

of the route along the wadi. The churches and bathhouse at these sites 

thus provided services to the weary traveler and especially to the 

militiamen v;ho probably lived there. Needless to say, the militiamen 

on duty could not simply travel to one of the larger towns for religious 

services or a bath. The inhabitants of other small sites in the same 

size class as 2? and 62 must have gone to the closest large site for 

such amenities. However, due to the importance of the trade route, 

strategic sites, even though occupied by small populations, might be 

central nodes in the settlement system. The fact that these isolated 

sites are found in strategic positions along the V/adi Ghazza supports 

the model of settlement growth along protected trade routes. 
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Interpretation of Spatial Patterns 

Any generalizations from these data must be made with extreme 

careo Due to the random sampling procedure, the overall pattern of 

settlement at any one time is incomplete. The survey design stressed 

changes in population density and distribution through time and over a 

wide area surrounding Tell Jemmeh. As a result, there may be unknown 

sites in the area between sample tracts which, if knovm, might alter 

the conclusions drawn here. 

A comparison of site number and density between all periods 

represented in the survey supports the view that the Negev experienced 

the greatest population growth and aggregation in the Byzantine period. 

In the 52 square kilometers surveyed, only five pre-Eoman historic 

sites were found: one small Early Bronze Age site previously excavated 

at Ein Habesor, one small previously unknown Hellenistic site on the 

Wadi Ghazza south of Tell Jemmeh, one large single-component Iron Age 

site on the Wadi Gerar, one site of indeterminate age, and of course 

Tell Jemmeh which represents almost continual occupation at the same 

spot from the Chalcolithic to the Hellenistic Periods with a break in 

the Early Bronze Age. The pre-Roman settlement pattern bespeaks of 

very few small to large aggregated sites. Most notable from the bibli

cal periods are the three great tells along the V/adi Ghazza, from north 

to south: Tell el-Ajjvil, Tell Jemmeh, and Tell Farah(South). 

By the Byzantine period, site size and density increased dra

matically v;ith some sites covering many times the land area of the 

Bronze and Iron Age tells. As in earlier periods, considerations of 

strategic location and trade networks seem to be primary factors in 
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the location of sites, but their number and size reflect much greater 

populations. 

The whole system collapsed after the Islamic conquest since no 

early Islamic sites are to be found. The discovery of five medieval 

sites, ranging from small villages to mixed medieval debris at recent 

Arab cemeteries, attest to limited small farming settlements in Bedouin 

controlled territories outside the political domain of the Fatamid, 

Ayyubid, and Mamliik empires (Schaefer 1976). 

Sedenteiry populations remained small until the late 19th and 

early 20th centuries v/hen Palestinian and Bedouin farmsteads were 

founded. These remains range in size and complexity from isolated 

earth dams to small dispersed "villages." The vast majority of sites 

are single family houses of apparently limited occupation span during 

periods when Ottoman and British administrators attempted to encourage 

resettlement in the area (Marx 196?)• Even though 65 sites were re

corded, their v/ide dispersal across the landscape and limited spatial 

extent due to nuclear or extended family horaesteading, reflect the 

great changes in the social, political, and economic structi're of Neger 

occupations since the Byzantine period. This settlement system v/as 

successful for only a short period of time and came to an end in 19^8. 

I will now return to the specifics of Byzantine site location 

to determine the extent to which the mercantile and retail models 

account for the proliferation of densely occupied population centers, 

many supporting ambitious building projects and commercial industries. 

The most intensively surveyed sample stratum is the sirea of 

the Wadi Ghazza. It is probably accurate to say that the recorded 
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sites in this stratum are representative of the general pattern of 

settlement on the banks of this major drainage and trade route. The 

most striking feature of this area is the great density of very large 

and spatially discrete Byzantine sites between the Gaza Strip and Tell 

Jemmeh (Sites 1, 33, 68, 76). The density and size of sites de

crease noticeably south of Tell Jemmeh where there are only limited 

occupational sites and the two isolated settlements v;hich may be cara

van halts or military posts. 

V/hile this clustering of sites is not uncommon in other parts 

of the Middle East in much earlier times, it is not generally docu

mented for Byzantine communities. Adams (1965; Adams and Nissen 1972) 

found a very similar pattern for most periods in both the Diyala and 

Uruk surveys. In most cases the sites are closely situated tells v;hich 

are less than a kilometer apart and are often multi-component® The 

Byzantine sites are definitely contemporary, have only one or two com

ponents, founded on sterile soil, and tend to be about one kilometer 

away from their nearest neighbor. The exceptions are sites 55 and 68 

which are only about 250 meters apart on opposite sides of the V/adi 

Ghazza. These two are similar to the paired-site pattern observed by 

Adams and Nissen (1972:24) but can in no way be considered seasonally 

occupied sites of the same population. 

There are fairly abundant data on the social structure and ad

ministration of Byzantine cities and tovms (Jones 1964), However, 

there is almost no documentation concerning the geography or settle

ment patterns. V/e know that most of the large Byzantine communities 

in the eastern Mediterranean v/ere semi-autonomous, closed, corporate 
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entities, in many cases evolving from the more autonomous Hellenistic 

cities and towns. They had governing councils which administered im

perially defined hinterlands with specific political boundaries (Jones 

1964), Thus, the image of the large Byzantine community is one of a 

discrete site, often walled if in a political frontier, with many small 

sites or homesteads in the immediate vicinity. This is -Drecisely the 

situation among the Byzantine sites in the central Negev highlands. 

They are highly nucleated, traditional Middle Eastern settlements with 

narrow winding streets and dead-end alleys. Some are v/alled v/hile 

others are defended by v;alled caravanserai or by arranging contiguous 

houses on the periphery so that no doors or windows face out (V/oolley 

and Lav;rence 1936). This pattern is typically found in modern tradi

tional Middle Eastern communities as well although city walls are no 

longer needed for defense (Lapidus 1967)-

The primary source on Byzantine intra- and inter-site settle

ment patterns also conforms to the image of dispersed, nucleated sites. 

The mid-6th century mosaic floor from the church in Madaba, Jordan 

depicts contemporary towns and religious sites in the Holy Land. It 

was a "tourist map" for pilgrims visiting holy places who also needed 

to know the relative location of way-stations which provided services 

to travelers (Avi-Yonah 1953). Although some sections of the mosaic 

are destroyed, the area of the Negev is especially well preserved. All 

of the settlements are depicted as discrete isolated units (Fig, A-), 

while the archaeological evidence indicates non-random clustering of 

sites. Certainly the new survey information will have to be taken into 

consideration when evaluating Avi-Yonah's (19^0, 1955) settlement 
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reconstructions which also depict a dispersed settlement pattern in the 

Negev (D. Amiran 1970). Indeed, the situation along the northern boun

dary of saltus Gerariticus where it meets saltus Constantiniaces and 

Sycamazon is much more complicated than Avi-Yonah's maps indicate® 

I have previously argued in Chapter 3 that Orda, the adminis

trative and ecclesiastical seat of saltus Gerariticus -may have been 

composed of a cluster of functionally discrete settlements. If indeed 

Orda V'/as located at the northeast corner of the saltus as Avi-Yonah 

suggested (see Fig. 3) then the settlement pattern data shows a histori

cally undocumented situation where major settlements cluster along the 

administrative borders of territories rather than being located near 

the center. The proliferation of central functions at such closely 

spaced sites also reflects the decentralization of industries and ser

vices among the outlying communities of Byzantine Palestine that has 

been discussed by historians (Jones 1971!29^» 1964:8^7)• 

The pattern of multiple settlement growth around Tell Jemmeh, 

as opposed to the single nucleated sites v/ith only small satellite 

farmsteads in the central Negev, may be explained by the nature of the 

ecological and political boundaries that existed in Byzantine times. 

The process by which a clustering of sites may occur at a frontier 

border is shov/n by the geographer David Amiran. He compares the maps 

of the region between 1875 and 1952 to demonstrate that political sta

bility, or desires of the state to populate frontiers, results in the 

advancement and concentration of settlements on a definable "pioneer 

fringe," 
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Up to Byzantine times there existed in the northern part of 
the Beersheba Basin a_considerable number of settlements south 
to the Gerar Valley ̂ Vadi Ghazzah7 and beyond. The conspicuous 
tells of Shari'a, Abu Hureira, and Jemmeh on the banks of the 
Gerar Valley bear eloquent testimony to the size and impor
tance of some of these sites in ancient times. 

This southern border of the settled area of Palestine is the 
true "Pioneer Fringe" of the country. Activities along it 
are, therefore, indicative of conditions in the country as a 
whole and of the initiative of its population. The expansion 
of the pioneer fringe by sedentary agricultural settlements 
or its recession to very precarious occupation by Bedouin 
tribes reflects the change from thriving to adverse conditions 
(D. Amiran 1953j251). 

The villages on the fringe of the permanently occupied area in 

the coastal plain were outstanding for their large population 
and acreage as their counterparts in the mountains (D. Amiran 

1953:252). 

Tov;ard the outer fringe of the settled area distances between 

villages are increasing and the villages become larger in 

size. The general state of development and security determines 
the degree to which the interstices between the widespread net 
of villages are occupied and utilized (emphasis mine) (D. Amiran 

1953:259)-

D. Amiran partly attributes the "Pioneer Fringe" in the north

west Negev to the sporadic marginal rainfall and the ability of hard

working settlers to practice labor-intensive agricultural techniques 

(Amiran 1953:255» 259), but more important are the political and eco

nomic forces for sedentary population viability (Crown 1972; Kloner 

1975)* Despite this, Amiran's model suggests that the clustering ob

served around Tell Jemmeh may be a marker of a southern border above 

which sedentary populations did not need military protection. Below 

this point, large populations along the trade routes could not be dis

persed over a large area and small centers such as sites 27 and 62 had 

to be located in strategically defensible positions. 

Documentary sources support the conclusion that a boundary 

existed south of Orda (near Tell Jemmeh), behind which, Byzantine 
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communities might cluster according to the "Pioneer Fringe" model. The 

boundary v.'as the limes Palaestinae (the "limits" or "frontier of Pales

tine"). It stretched from the Mediterranean coast south of Gaza on the 

west to the Dead Sea on the east and followed a line down the Wadi 

Araba to the Port of Aeila (Akaba) on the Gulf of Akaba (see Chapter 3). 

Byzantine period settlement data from the northwest V/adi Ghazza 

drainage suggest a hierarchial arrangement of sites and accompanying 

central functions as might be expected following a model of mercantile 

activity. Even though data are limited by the random sample technique 

employed, correlations can still be made between site size and the num

ber of central functions evident from surface remains. The appearance 

of central functions at seemingly small marginal sites south of Tell 

Jemmeh and along the V.'adi Ghazza indicates that population growth and 

site distribution were significantly affected by expanding trade 

routes through the Negev in the Byzantine period, 

V/hile the observed location of sites along the major wadis is 

biased by the sampling strategy, certainly a boundary zone is strongly 

suggested by the clustering of major sites near Tell Jemmeh and the 

absence of sites in surveyed areas further from the wadis, A political 

frontier is indicated by the break in contiguous settlements south of 

Tell Jemmeh, .Beyond this zone sites appear to extend out in strings, 

follovdng natural drainages v;hich must have provided landmarks for 

caravans traveling from Aeila to Gaza and points in between. It is not 

surprising to find an expansion of the amphora industry at most large 

sites given the ecological model of population adaptation in a mar

ginal area. Potters supplied not only local needs of a growing 



population, but more importantly, they provided a transport and storage 

media for exportable cash crops. These goods could be channeled to 

ports such as Gaza by tr ide routes along which sites were linearly 

arranged. This would explain why the amphorae found at Byzantine 

Jemmeh waster dumps were under-represented in domestic trash deposits. 

These same trade networks also provided a means for goods to be re

ceived into expanding Negev communities, especially in years of agri

cultural failure. This would explain why the amphorae in domestic 

trash deposits show such a greater range of variability than contem

porary waster dumps. The survey and excavation data can thus be viewed 

as complimentary soiirces. Each supports a model of population growth 

and aggregation due to the expansion of Byzantine trade routes and 

frontier security. V/hen these conditions were no longer present as a 

result of political and economic upheavels of the 7th and 8th centuries, 

these communities no longer had their lifeline to the rest of the 

empire and they had to be abandoned® 



CHAPTER 7 

CONCLUSIONS 

The Byzantine communities of the Negev Desert adapted to their 

environment in a manner which facilitated popiJ.ation growth and mate

rial prosperity. This "adaptation," however, did not depend on maxi

mizing the efficiency of localized resource acquisition since successful 

long-term subsistence agriculture was limited by sm unpredictable and 

erratic environment. Rather, population growth was based on the 

political and economic institutions of the Byzantine empire and the 

favorable geo-political position of the Negev. Important conditions 

for population growth in the Negev were; (1) the existence of a money-

based market economy; (2) the ability to specialize in agricultural 

output geared to outside regional and interregional markets; (3) trade 

routes that were protected from nomadic predation; and Ct) standardized 

commercial methods of transport and storage of foodstuffs as provided 

by the amphora industry. 

The success of these marginal communities was thus dependent 

on a series of interrelated factors which pertain to a strong central 

government and stable economy. It was in the interests of the govern

ment to maintain secure borders and the unimpeded flow of trade goods. 

These imperial interests in the Byzantine period could be, and in fact 

were, effectively exploited by the new settlers along the frontiers. 

However, as the political and economic foundations of the empire 

213 
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weakened, so did the viability of these communities. Finally, when 

the geo-political conditions drastically changed after the Islamic 

conquest, the area had to be abandoned. The Negev environment could 

have supported smaller populations. However, unpredictable harvests, 

lack of military protection, and the loss of economic ties to outside 

markets, especially with decreased demand for such local products 

(especially wine), all worked against the success of larger nucleated 

settlements after the fall of the Byzantine imperial system. V?hen the 

conditions for stable nucleated settlement were removed, the system 

collapsed entirely. Even though the environment could have supported 

smaller populations that effectively managed the local resources, the 

area was completely abandoned to Bedouin tribes. This marginal fron

tier zone was just not inhabitable by settled townspeople without the 

external ties to a state or empire. 

The effectiveness of the imperial system is demonstrated by the 

number of sites identified during the surface survey of the northwest 

Wadi Ghazza drainage (Chapter 6). In the Byzantine period, and only 

then, did population density and aggregation reach a maximum. In pre

vious historical periods, most occupation was restricted to a few 

fortified tells. After the Islamic conquest sind Byzantine collapse, 

conditions prevented the establishment of new settlements until the 

Mamli;ik period seven centuries later. Then, only a few small peasant 

settlements and cemeteries are to be found in an area that was prob

ably still dominated by Bedouin tribesmen. Even with the advent of 

Ottoman and British administration, minimally centralized at best, only 

small homesteads eind loosely aggregated settlements dotted the 
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landscape. Neither the imperial military protection or trade routes 

were present in this period. Overall sedentary population density had 

increased from the medieval period but the very dispersed settlement 

pattern is indicative of subsistence level agriculture with no relation 

to trade or specialized industry. 

It is pertinent that the growth of kibbutzim, the Israeli 

nucleated communal farms, since 19'<-8 bears sane analogy to the Byzsintine 

case. These communities have thrived in the northern Negev, but only 

because they are supported by state-funded irrigation projects to pro

tect crops against the inevitable drought years. V/hile they may lose 

their unirrigated wheat, they always have their well watered citrus 

orchards and cash crops to fall back on. Predictably, these kibbutzim 

are located along the water pipelines (Orni and Efrat 1971; D. Amiran 

1970) in much the same way Byzantine sites were located along trade 

routes. The kibbutzniks appreciate the importance of trade as well, 

since much of their produce is destined for world markets rather than 

local consumption. Without state subsidies and loans, many settlements 

would never have been founded, but once initiated, they tend to "be 

economic successes, utilizing industrial methods of farming and animal 

husbandry. Like the Byzantines, the Israeli government sees these 

communities not only as an economic resource but also as a limes to 

protect their southern flank. Now as the Negev becomes more important 

as a political frontier, it will be interesting to see what the effects, 

if any, on settlement size and distribution will be. 
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Cross-cxiltural Pergpectives on the 
Ecology of Empires 

As already implied, the Byzantine period in the Negev is not 

an isolated case, but representative of a general process of interact

ing political, economic, and environmental conditions. Steward's study, 

The People of Puerto Rico (Steward et al. 1956) clearly elucidates 

these complex interactions in a different psirt of the world and with 

different kinds of sources. A comparison of my study with Steward's 

emphasizes the methods and conclusions to be drawn from a study of 

imperial expansion and the adaptations of local communities within such 

a setting. 

Using historical data sind ethnographic fieldwork, a team of 

ecologically-oriented anthropologists followed the changes brought about 

by Spanish, and later, American imperialist policy in Puerto Rico. They 

chose regional sub-cultiu?es in different ecozones of Puerto Rico as 

units of analysis, treating each community as a population that adapted 

to provincicil status. They documented how the populations were tied 

into the national system through changing patterns of agricultural pro

duction and new economic networks. Crucial to their approach was the 

study of the social, political, and ideological institutions that tied 

local populations to the nation-state. An analytical model was de

veloped from this study, showing that for every major local institution 

(traditionally the research domain of anthropologists) there was a 

corresponding national institution (traditionally the domain of econo

mists, political scientists and historians) which provided a means of 

interaction between province and capital. This interaction between 



center and periphery produced observable changes in the subsistence 

strategies of local populations due to the national participation in 

world rasirkets, national land tenure and inheritance laws, national 

politics, and national views toward religion, health, education, and 

life-style (Steward et al« 1956:69)0 

The relationships betv/een local and national systems were 

studied in social units with different methods of organizing agric\il-

tural production: small farmers, haciendas, tenant farmers, migrant 

laborers, and large plantations. In each community type, Steward and 

his co-workers studied the relationship between productive technology 

and the environment, the cultursil eind environmental factors responsible 

for the selective local borrowing of traits from the national cultural 

patterns, the effects of productive techniques on other aspects of cul-

txire, and the regularities commonly shared by different community-types 

in their adaptation to colonial conditions (Steward et al. 1956:15f.)a 

We had to understand the nature of national and international 
frameworks within the subcultures developed and to determine 
the role of the local environment in the differentiation of 
land use and in the adaptation of social features to the 
productive process (Steward et al, 1956:2)» 

Thus Steward* s original formulation of the concept and method 

of cultural ecology was applied to national systems. I have used a 

similar approach, namely the identification of specific adaptations 

and trade networks made available to the people of Byzantine Jemmeh by 

conditions of Byzantine imperialist control.' Significantly, the con

clusion of the Puerto Rico project concluded with causative factors for 

change in provincial areas of imperial hegemony. These conclusions, 

based on historical and ethnographic sources bear striking similarity 
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to my ovm resu? ts derived from historical and ao-chaeological data. 

Steward found the following changes to have resulted from the incor

poration of localized units of production into national and inter

national marketing spheres: 

1. Introduction of cash cropso 

2. Access to markets for cash crops. 

3. Availability of credit for cash crop production. 

k. Access to manufactured goods. 

5. Improved productive technology. 

The effects of these changes on the local communities were: 

1. Increased export of cash crops at the expense of subsistence 

crops. 

2. A tendency toward a single cash crop at the expense of sub

sistence crops. 

5. Increased importance of money as a standard of exchange, and a 

means of purchasing manufactured goods. 

h. Increased productive efficiency. 

5. Greater socio-economic differentiation. 

6. The enhanced value of land as a source of wealth. 

7. The rise of a landless labor force, 

8. Better internal communication. 

9. The growth of towns and cities as marketing, distribution, and 

administrative centers. 

10. The increase of trade and commerce as a source of wealth. 

11. A more centralized government and expanded bureaucracy. 

12. The rural migration to cities. 
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The list continues, but I have included only those effects that 

seem most relevant to conditions whereby preindustrial agrai'ian popu

lations adapt to imperial or national incorporation (Steward 1955:69, 

210f.; Steward et eil. 1956:^7). The archaeological remains and his

torical documents concerning Byzantine adaptations in the Negev indi

cate similar effects under remarkably similar political and economic 

conditions, even though environmental and technological variables are 

quite dissimilar. With improved communication cind transportation, 

systems and the general availability of currency providing a standard 

of exchange for the developing market networks, the Byzantine communi

ties specialized in the export of cash crops trsinsported by amphorae 

and other means, while importing resources from regional and inter

regional markets., 

This specialized economic system is not only substantiated by 

historical sources reviewed in Chapter 3 but also by the distribution 

of amphorae attributes in archaeological deposits of Byzantine Jemmeh 

analyzed in Chapter 5» The range of variability of both discrete and 

continuous variables was recorded from sherd samples taken from potter^ s 

waster dumps and household trash. Significant differences were found 

between those samples representing the amphorae made at Byzantine 

Jemmeh and those samples resulting from the acquisition, use, and dis

card of amphorae by domestic households- Evidently, the highly spe

cialized amphorae potters were supplying exporters of local produce and 

only to a much lesser degree supplying loceil households. The much 

greater range of variability of amphorae characteristics found in 
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household trash indicate that the residents were acquiring their jars 

from a wide variety of sources as a result of food imports. 

In addition to consumables, the wide-ranging circxilation of 

trade goods is reflected by the occurrence of Late Roman Ware at Byzan

tine Jemmeh which probably followed similar trade networks as did the 

basic resources. The changing regional sources of Late Roman V/are 

acquisition was not confined to the Negev, but affected the entire area 

of Palestine as the corresponding sherd frequencies at Caesarea show. 

Another line of evidence for the significajice of marketing sys

tems in the development of Negev settlements is the distribution of 

sites and evidence for central functions in the area around Byzantine 

Jemmeh. The clustering of sites near Byzantine Jemmeh and the occur

rence of small sites with Em,omelous central functions south of this re

gion indicates that a settlement paittern characteristic of a frontier area 

existed in v;hat was the limes Palestinae. Past this line, settlements 

grew along the trade routes. The occiarrence of churches and bathhouses 

at most of the large sites signifies the material prosperity that re

sulted from their specialized adaptation; and the entimeration of 

amphorae industries illustrates one source of their wealth. The con

formity of the settlement pattern to that predicted by the mercantile 

model of settlement growth, a model based on external factors and ex

panding empires, gives further credence to the general process by which 

local populations were articulated within larger economic and political 

systems. 
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Applications for State Formation Processes 

The model of demographic change diiring the Byzantine period in 

the Negev cannot be overlooked for evaluating the theories of state 

development. We have seen how the complex economic, political, and 

social relationships between local communities and the overarching 

empire permitted growth of large communities within an unfavorable en

vironment. Political and economic factors affecting the entire Byzan

tine empire explain to a large extent the changes in localized popula

tion density and distribution, aind the changes in the system of 

organization. The Negev environment is clearly a limiting factor but 

not an independent generator of change. Most of the commonly cited 

theories of the rise and fall of civilizations, however, stress the 

importance of environmental generative factors; these theories focus 

on population growth in relation to local carrying capacity, the dis

tribution of populations within environments of limited resource poten

tial, or the non-random distribution of resources (see Cowgill 1975 for 

a critique). The development of complex political systems has tradi

tionally been viewed as adaptations to increased warfare or as a means 

to control production, access to, and the redistribution of resources 

(Whittfogel 1957; Carneiro 1970; Boserup 1965; Rathje 1972; Service 

1975; Sanders and Viebster 1978). New systems of organization are seen 

to develop from problems that ultimately arose from environmental 

stress or perturbations. 

Recently some workers have expressed dissatisfaction with what 

they feel are too simplistic or environmentally reductionist arguments 

for the development of centralized state level political institutions. 
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Both Kent Flannery (1972) and Norman Yoffee (1979) have criticized the 

"vulgar ecological" approaches which so greatly stress environment as 

an external causal factor. Instead they promote systemic models of 

internal development in pre-existing socio-political institutions which 

consolidate their power to control the flow of energy and information, 

I have previously discussed how factors that were "external" to the 

local Negev^ determined population density and distribution. However, 

I was not referring to non-cultureil factors, but the political, social 

and economic aspects of the entire state system which did not neces

sarily operate on the local level. For in a complex imperial system, 

or in any state level system that encompasses a variety of environmental 

zones and regional cultures, energy flow is significantly affected by 

many forces. They include decision-making at many levels of the ad

ministrative hierarchy, local and interregional exchange networks and 

the economic forces affecting them, and the power struggles between 

competing polities from within and without the state. The extent that 

environmental factors trigger the development of such systems will con

tinue to be a major research interest. However, as more attention is 

drawn to the historical and ethnohistoric bureaucratic empires in Meso

potamia (Yoffee 1979)t Peru (Conrad 1977; Morris 1978), and even such 

nontraditional anthropological data bases as the Byzantines in Pales

tine, the characteristics of internal systemic growth and development 

will receive more attention alongside environmental causes of change. 

The evolution of complex societies is thus not seen as a change 

in the typological stages resulting from changing environmental condi

tions, as recently restated by Sanders and V/ebster (1978), but as an 
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ongoing process of increasing centralization which follows certain 

cross-cultural patterns. Flannery's (1972) preliminary model of the 

linearization of decision-making hierarchies is seen as a major factor 

in state formation as local authorities lose many of their functions 

to supra-local institutions. Eisenstadt's (I963) cross-cultural study 

stresses the competition between the central administration and local 

groups for the control of energy flow as a major force shaping the rise 

and fall of empires. In Yoffee's critique of evolutionary theory, he 

proposes that a processual study of civilization must be based not on 

variables that are only pertinent to particular environmental adapta

tions. Rather he focuses on socio-economic variables that are truly 

cross-culturally relevant such as "regularities of hierarchial struc

ture, bsilance between local and overarching authority, access to scarce 

resources, sind socio-economic inequality" (Yoffee 19795 26). 

I also concur with Yoffee (1979:26) that tracing the develop

ment of the rise and fall of civilizations, especially the well docu

mented states and empires, does not mean to embrace historical 

particularism. The parallel demographic changes and distinctive adap

tive strategies of provincial communities within empires that I have 

discussed in the Byzantine example and with brief reference to Puerto 

Rico sire representative of general processes of change. These pro

cesses operate under specified political, economic, and geographical 

conditions which have been enumerated and are all related to the 

assimilation of a region into the political and economic sphere of a 

state or empire. It seems only logical that prehistorians and other 

archaeological theorists should make better use of historical 
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archaeology, with its two sets of integrated data, in order to formu

late testable models of state development. The conditions and pro

cesses of state growth and decline are better documented, and the 

assumptions behind the use of archaeological correlates are more firmly 

substsintiated than in purely prehistoric contexts. I think this has 

been well demonstrated by the Byzantine study presented in the pre

ceding pages, even though the data base is limitedo 

The deemphasis of environmental variables as independent exo

genic factors does not preclude the utility of systemic ecological 

models. As Flannery (1972) and H« T. Odum (1972) have argued, the con

cept of the ecosystem aids in comprehending the relationships between 

populations within complex political systems. The flow of information 

through bureaucracies and administrative hierarchies, the utilization 

of a money economy, and trade networks, are all ways in which energy 

and resource flow can be manipulated. Such concepts are easily trans

lated into an ecological framework but it is the task of archaeologists 

to find material indices for such energy flow. If such a systemic view 

is valid for empires or secondary states it shoiald ailso be applicable 

to primary states. As I have shown, the use of historical documents 

and archaeological data can be fruitfully combined to develop and test 

hypotheses derived from the ecological model of empires. Either data 

base alone cannot be used to satisfactorily interpret the demographic 

changes observed in this provincial area. If an ecological model of 

empires is to be fruitful, the major emphasis must be on the relation

ship of peasant communities and the central government. The develop

ment of empires, or states, cannot be adequately understood without 
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knowledge of the frontier peasant communities which provided the first 

bulwark against foreign invaders and who were the primary producers of 

food and resources for the administrative and military machine. In 

this regard, archaeologists have the advantage over the historians for 

information on those usually poorly documented peripheral communities. 

On the other hand, we must appreciate the influence of changing trade 

routes, foreign relations, nationwide economic and currency changes, 

and even religious attitudes on the growth of peasant communities and 

on the flow of energy within a geographically expanded ecosystem. Here 

the historian can provide the necessary context with which to interpret 

changes in the material culture of local communities. 

The Effects of Imperialism 

I will conclude by remarking that this study of the Byzantine 

empire is not a rationalization for imperialism or the subjugation of 

local communities by expanding states. The "functional approach" used 

in any ecological study, including most archaeological works of recent 

years, invariably view cultures as integrated systems that are adapted 

to their environments. Successful adaptations are those which result 

in population growth or stability without environmental degredation, 

whether through periods of environmental change or long term stability. 

However, we must be careful not to confuse biological adaptations in 

the evolutionary sense with cultursQ. adaptations in the humanistic 

sense (Hole and Heizer 1973:317)o 

To be sure, local communities within the Byzeintine empire were 

subject to political repression, and restricted autonomy, especially 



the coloni and tenaints of imperial and private estates. There were 

also heavy taxes and corve'es even in years of poor agricultural pro

duction® The "grandeur" of the Romans and Byzantines should not be 

simply idealized, as one is apt to do by scanning their achievements 

in art, architecture, and literature. I have attempted to take a 

pragmatic view of empires, as complex social, political, and economic 

systems, that are designed to control the flow of resotffces, energy, 

and labor for the express purpose of the maintenance and expansion of 

territories. Within such a system, local populations can exploit the 

networks of energy flow to their own advantage. Obviously not all 

segments of society were in an equal position to benefit. In the Negev 

desert, the acceptance of Byzantine religion, culture, and law mean 

the ability by greater numbers of people to achieve a standard of 

living which would otherwise be impossible. 



APPENDIX A 

SHERD COUNTS 

Table A-1. Field 1 sherd counts and weights. 
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Table A-1—Continued. Field 1 sherd counts and weights. 
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Table A-1—Continued. Field 1 sherd counts and weights. 
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Table A-2. Field 2 sherd counts and weights. 
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Table A-5. Sherd counts and weights for aggregated loci, excluding 
amphorae. 
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APPENDIX B. 

CATALOGUE AND ILLUSTRATIONS OF CERAMICS AND COINS 

The following symbols are used in the catalogue: 

D. = rim diameter 

Po = color and composition of paste 

S« = color of slip on Late Roman Wares or surface color on other 
wares. 

The color codes, such as 2.5YR 6/6 refer to the system used by the 

Munsell soil color charts (Munsell Color Company 195'+)« Each figure 

is followed by the catalogue of artifacts which are listed in the 

same order as they appear in the figures. 
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Figure B-1. Cypriot Red Slip Ware and 'Late Roman C* V/are 
Table B-1 catalogue listing of numbers. 

See 



B-1 

Cat 

l^tl 

12 

1^ 

26 

105 

12k 

129 

130 

18 

68 

238 

Cypriot Red Slip Ware and 'Late Roman C Ware. 

Provenience Level Description 

Surface Find 

Field 1, Rnio 1 

Field 1 

Field 1, Rm. 1 
Fir. 1 

Field 1, TT.l 

Field 1, TT.2 

Field ^ 

Field k 

Field 1, Sq« 1 

Field 1, Rm. 1 

Cypriot Red Slip Ware. Form 9i 
Type A. D.28 cm., P. 2.5YR 

5/6, S. 2.5 YE k/6. c. 550-
600 A.D. rouletted below ex
terior rim. 

1 Cypriot Red Slip Ware. Form 9» 
Type A. 0.2^ cm., P. 2.5YK 
6/6, S. 2.5Y1? V6. c. 350-600 
A.D. 

0 Cypriot Red Slip Ware. Form 9» 
T^e A. P. 2.5 YR 6/6, lOYR 

V6-V8, 5/8. c. 550-600 A.Do 
rouletted below exterior rim 

Cypriot Red Slip Ware. Form 9» 
Type A. P, lOR 6/6, S. lOR 

5/6, c. 550-600 A.D. 

10 Cypriot Red Slip Ware. Form 9» 
Type A, D. 3k cm., P. 2.5YR 
6/8, S. 2.5yR V6, c. 550-600 

A.D. rouletted below exterior 

rim 

11 Cypriot Red Slip Ware. Form 9« 
Type A, D. 26 cm., P. 7»5YR 
5/2, S. 7.5YR V2, c. 550-600 
A.D. 

1 Cypriot Red Slip Ware, Form 9» 
Type A, P. 2.5Yh 5/6, S. worn, 

c. 550-600 A.D. 

1 Cypriot Red Slip V/are, Form 9i 
Type a, P. 2.5yR 6/4-6/6, S. 
lOR V3, c. 550-600 A.D. rou
letted below exterior rim 

1 Cypriot Red Slip Ware. Form 9? 
Type B, P. 2.5YR 6/6, S. lOR 
6/6, c. 580/600-700 A.D., 
burnished rim 

3/2 Cypriot Red Slip Ware, Form 9» 
Type B, D. 2k cm., P. 2.5YR 
5/6, s. lOR V6, c. 580/600-
700 A.D, rouletted below ex
terior rim 
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Table B-1—Continued. Cypriot Red Slip Ware and 'Late Roman C* Ware. 

Noe Cat. Provenience Level Description 

11 8k Field k 

12 106 rield 1, TT.l 10 

13 13 Field 1 0 

lit 56 Field 2, Sq. 2 1/2 

15 150 Field k 2 

16 57 Field 2, Sq. 2 1/2 

17 75 Field k 1 

18 76 Field if 1 

19 8l Field k 2 

20 82 Field if 2 

21 85 Field k 2 

Cypriot Red Slip Ware, Form 9? 
Type B, P. 5yR 7/6, S. worn, c, 
580/600-700 A.Do 

Cypriot Red Slip Wareo Form 9, 
Type B, P. 5n? 5/1 (grey), S. 

2.50 5/6, c. 580/600-700 A.D., 
rouletted below exterior rim 

Cypriot Red Slip V/are, Form 9, 
Type C, Do I8 cm., P. lOYE 6/2, 
S. lOYR k/1, Cc 580/600-700 A.D. 
overfired 

•Late Roman C V/are. Form 1, 

Type A, D. 5'f cm. P. 2.5YR 5/8, 
S. 2.5^ 't/S, late ifth-early 5th 
cen. A.D« buff discoloration on 
outside rim, ridge on interior rim 

•Late Roman C Ware. Form 1, Type 

A, P. 2.5YR 5/6, S. lOR V8, late 
ifth-early 5th cen. A.D. 

'Late Roman C V/are. Form 1, Type 
A, D. 28 cm., Po 2.5YR 5/8, S. 
2.5yR k/G, rim 7=5yR 6/6, late 
ifth-early 5th cen. A.D. 

'Late Roman C Ware. Form 1, Type 
A, D. 30 cm., P. 2.5YR 6/6, S. lOR 
V8, late ifth-early 5th cen. A.D. 

'Late Roman C Ware, Form 1, Type 

A, D. 30 cm., Po 2,5TfR 5/6, S» 
2.5YR V6, late ifth-early 5th cen. 

A.D. 

•Late Roman C V.'are, Form 1, Type 

A, D. 2k cm., P. & S, 5yR 5A» rim 
5yR 3/1 (grey), late ifth-early 5th 

cen. A.D. variant paste 

•Late Roman C* Ware, Form 1, Type 

A, P. & S. 2/5YR 5/6, late ifth-
early 5th cen. A.D. 

'Late Roman C Ware, Form 1, Type 

A, D. 30 cm., P. 2.5YR 6/8, S. lOR 
V6, late ifth-early 5th cen. A.D. 
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Table B-1—Continued. Cypriot Red Slip VJare and 'Late Roman C Ware. 

No. 

22 

Cat. Provenience Level Description 

127 Field 2 0 

23 

2k 

25 

26 

27 

28 

29 

30 

31 

32 

if Featiire 1 

36 Field 1, TT.l 11 

2 Feature 1 

2 Feature 1 

5 Feature 1 

55 Field 2, Sq. 1 1/1 

58 Field 2, Sq. 2 1/2 

10 Field 1, Rm. 1 1 

19 Field 1, Sq. 1 1 

21 Field 1, Rm. 1 1 

'Late Roman C V/are, Form 2, D. 28 

cm., P. lOR 6/8, S. lOR 5/8, rim 
lOR k/lf late ^th cen. A.D. white 
specks and sand in clay burnished 
on inside only 

'Late Roman C V/are. Form 3» Type E 
D. 3k cm., P. & S. lOR VB, c. ̂ ^50-

550 A.D. 

'Late Roman C V/are. Form 3? Type E 

D. 3^ cm., P. & S. 2.5YR 5/8, Co 
450-550 A.D. 

'Late Roman C V/are. Form 3» Type F 

D. 2h cm., P. & S. 2.5YR k/k^ c. 
500-550 A.D. 

'Late Roman C Ware. Form 3? Type F 

D. 22 cm., P. & S. 2.5yR V6, c. 
500-550 A.D. 

'Late Roman C Ware. Form 3? Type F 

P. & S. 2.5yR 5/8, c. 500-550 A.D. 

'Late Roman C Ware. Form 3» Type F 
(?). Pe 2/5YR 6/8, S. lOR 5/8, c. 
5OO-55O A.D., poorly burnished ex
terior, white specks in paste 

'Late Roman C Ware, Form 3» Type F 
D. 20 cm., P. lOR 5/6, S. lOR 5/8, 
rim 5YR c. 500-550 A.D., over-
fired exterior rim 

'Late Roman C V/are, Form 3« Type F 

D. 22 cm., P. 2.5YR 5/8, S. lOR 4/8, 
c. 3OO-55O A.D. 

'Late Roman C V/are. Form 3» Type F 

D. 22-24 cm., P. & S. lOYR 3/2, 
c. 500-550 A.D. 

'Late Roman C* Ware. Form 3, Type 

E-F, P. 2.5YR 5/8, S. lOR 4/8-5/8, 
c. 500-550 A.D. 
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Table B-1—Continued. Cypriot Red Slip Ware and 'Late Roman C V/are. 

No. Cat. Provenience Level Description 

35 35 Field 1, Rra. 1 5 'Late RomaJi C V/are. Form 5, Type F 

D. 22 cm., P. 2.5YR 5/8, S. 2.5 YR 

5/^, c. 500-550 A.D, overfired rim 

3^ 5^ Field 1, Rm. 1 k/k 'Late Roman C Ware. Form 5, Type F 

P. 2.5YR 6/6, S. 2o5YR 5/6, c. 500-
550 A.D. 

55 57 Field 1, TT.l 11 'Late Romaoi C V/are. Form 5» Type F 
D. 26 cm., P. & S. 2.53fR ^/8, c. 
500-550 A.Do small amount crushed 
limestone temper 

56 Field 1, TT.2 P2 •Late Roman C VJare. Form 3» Type F 
D. 22 cm., P. & S. lOR 5/8, c. 500-

550 A.D. 

37 128 Field 2 0 'Late Roman C V/are. Form 5, Type F 
D. 2k cm., P. 2.5yR 5/8, S. lOR V8 
(ext.) 2-5IR V8-5/8 (int.), c. 50O-
550 A.D. sandy paste 

38 69 Field 1, Rm. 1 5/2 'Late Roman C VFare. Form 5, Type F 

P. 2.5YB 6/8, S. 2.5yR V8, c. 500-

550 A.D. 

39 llif Field 1, TT.2 7 'Late Roman C Ware. Form 5, Type F 
D. 50 err . P. 2.5YR 6/8, S. lOR 5.8 
c» 5OO-55O A.D., coarse paste 

ifO 157 Sxwface Find 'Late Roman C* V/are. StEimped base 
P. 8e S. ICR 4/8-5/8. Gallinaceous 
bird with long legs, strai^t back, 
small wings, and short tail. Not 

found in Hayes (1972) 

kl 1 Feature 1 'Late Roman C Ware. Motif No. 67, 
Group III, P. & S. 2.5YR 4/6, cross 
monogram with two pendants below 
arms and pendant rho off left side. 
Late 5th-early 6th cen. A.D. 

k2 158 Surface Find 'Late Roman C Ware, stamped and 

rouletted base. P. & S. 2/5YR 5/8, 
limestone specks in paste, tail por
tion of "chick," c. kkO-kSO A.D. 
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1 3 3 4 S 

10 11 

17 16 

3S 36 

39 30 31 
mmiiiiiii: 

33 
34 

43 

Figure B-2« Palestinian Red Slip Ware» African Red Slip Ware^ 
Eastern Sigillata, and baseB. — See Table B-2 cata

logue listing of numbers* 
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Table B-2. Palestinian Red Slip Ware, Africein Red Slip Ware, Eastern 
Sigillata, and bases. 

No. Cat. Provenience Level Description 

1 50 Field 1, TT.2 12 

2 55 Field 1, TTo2 10 

3 77 Field k 

^ 78 Field 1 

5 85 Field k 

6 87 Field h 

7. 85 Field k 

8 92 Field k 

9 95 Field k 

10 97 Field h 

2&3 

Palestinian Red Slip Ware. Imi

tating African R.S., Form 67. P. 
lOR 6/8, S. lOR 6/6, late A-th-early 
5th cen. A.D, heavy burnishing on 
inside only. 

Palestinian Red Slip Ware. P. & S« 

2o5YR 5/8 

Palestinian Red Slip Ware, Imi
tating African RoS«, Form 67 (also 
possibly Egyptian 'C* V/are), P. &S. 
lOR 5/8. Late ^th-early 5th cen. 

A.D. 

Palestinian Red Slip Ware. Imi
tating African R.S., Form 67 or 580 
P. & S. 2.5rR 6/8. Late ^fth-early 

5th cen. A.D. slipped on both sides 
but only polished on top of rim 

Palestinian Red Slip Ware (?). P. & 
S. lOR 6/8 coarse paste with air 

holes, little temper 

Palestinian Red Slip Ware. P. 
6/8, S. 2.53fR V8. Unusual rim or 
worn base ring. 

Palestinian Red Slip Ware. Imi
tating African R.S., Forms 58, 'tS D. 
32 cm. P. & S. lOR 6/8. Late 4th-
third quarter 5th cen. A.D. heavy 
slip burnished only on top of rim 

Palestinian Red Slip Ware, P. 2.5^1? 
5/8 S. 2.5yR 6/8. Slipped and 
polished on both sides 

Psilestinian Red Slip Ware. P. 2.5^^ 
5/8 S. 2.5rR 6/8. Late 4th-third 

quarter 5th cen. A.D. slipped and 
well polished on both sides 

Palestinian Red Slip Ware. Imi
tating African R.S., Form 48, 48. 

P. & S. 2.5YR 6/8. Late 4th-third 
quarter 5th cen. A.D. mica flakes on 
surface 
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Table B-2—Continued. Palestinian Red Slip V/are, African Red Slip 
Ware, Eastern Sigillata, and baseso 

No, Cat. Provenience Level Description 

11 98 Field 4 k Indeterminate Late Roman Vi/are. 
P. & S. 2.5yR 5/8 

12 102 Field ^ 4 Probable Palestinian imitation. D,12 
cm., P. 5yR 7/6, S. 2.5YR k/6.  
Badly spalled, poorly polished matte 
slip. Coarse paste with limestone, 
sherd and sand temper, cf. Crowfoot 
et al. (1957:Fig. 82.1; p. 3^0), 

15 116 Field 1, TT.2 9 Local imitation of African Red Slip 
V/are. Form 59, Type B, P. 5yR 6/6, 
S. lOR V6« ^th cen. A.D. coarse 
paste, sand temper 

14 ikZ Surface Find Palestinian Red Slip V/are. Imi
tating African R.S., Form 99. P» 
2.5rR 6/6, S. 2.5YR 5/8, 6th-early 
7th cen. A.D. 

15 1^5 Surface Find Palestinian Red Slip Ware. Imi
tating African R.S., From 99- & 
S. 2.5yR 5/8. 6th-early 7th cen. 
A.D. coarse, sandy paste 

Palestinian Red Slip V/are. Imi
tating African R.S., Form 67, 93» 
D.30 cm, P. & S. 2.5yR 6/6. 5th 
cen. A,D. very sandy paste. 

Indeterminate Red Slip Ware. D.22 
cm. P. & S. lOR V8, rim exterior 
lOR 3/1-k/l (grey). Coarse, grainy 
paste, painted or overfired rim 

Egyptisui 'C Ware (Imitation Late 
'B'), D. 3k cm. P, 2.5YR k/8, S. 
2.5TO 5/6. C. 620-700 A.D. sand and 
limestone temper in coarse paste, 
heavily slipped, parallel coarse bur
nishing on rim and exterior 

3 Palestinian Red Slip Ware. Jar 
base or rim P. & S. 2.5yR 6/8, late 
4th-third quarter 5'th cen. A.D, 
coarse temper with sand, limestone, 
and rock temper. Poorly slipped and 
polished. 

16 Ikk Surface Find 

17 1^7 Surface Find 

18 139 Surface Find 

19 91 Field if 
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Table B-2—Continued. Palestinian Red Slip V/are, African Red Slip 
Ware, Eastern Sigillata, and bases. 

No. Cat. Provenience Level Description 

20 15 rield 1 

21 132 Field 

22 Field k 

23 107 Field 1, TT.l 10 

2k kO Field 1, TT.l 13 

25 1^ Surface Find 

26 71 Field 1, Rra. 1 k/k 

2.1 120 Field 1, TT.l 13 

28 59 Field 2, Sq. 2 1/2 

29 1^9 Field 1, Ria. 1 3 

30 51 Field 1, TT.2 12 

31 6k Field 2, Sq. 2 1/2 

32 100 Field k 

33 39 Field 1, OT.l 13 

Indeterminate Late Roman Ware. Po 
5YR 6/8, S. 2.5ra 6/8. Base, 
slipped on interior only 

Palestinian Red Slip Ware base. P. 
2.5YR 6/8 S. 2.5YR 5/8. Coarse 
paste with sand and limestone temper 

African Red Slip V/are. Unusual Bowl/ 
Jar Rim D. 18 cm., P. 2.5YR 5/6, S. 
2.5TR k/6 

African Red Slip Ware. Form 30, 
Type A(7), P. & S. lOR 5/8. c. 230-
360 A.D. 

African Red Slip V/are. Form 30, 
Type A(?), P. & S. lOR 5/8» ^th cen. 
A.De 

African Red Slip Ware. Form 105, 
30 cm., P. 2.5YR 5/8, S. 2.5yR 5/6, 
c. 580/600-660 A.D. 

African Red Slip V/are. Types 32, 
60, 78. P. 2.5YR 6/6, S, lOR 5/8. 
5th cen. A.D. or earlier 

'Eastern Sigillata B* Ware, P. 7o5^R 
S/k S. lOR 5/8. c. 25 B.C.-200 
AoD. rouletted outside 

'Eastern Sigillata A' Ware. P. 5YR 
7/6, S. lOR k/80 c. 25B.C.-200 A.D. 

'Eastern Sigillata A' Ware. P. 5yR 
6/6, S. lOR V8. c. 25B.C.-200 A.D, 

'Eastern Sigillata A' Ware. P. 7«5® 
7/6, S. lOR k/8. c. 25 B.C.-200 
A.D. rouletted exterior 

'Eastern Sigillata A' V/are. P. 5yR 
7/2f_8/it, s. lOR k/8, c. 25 B„C.-
200 A.D. highly burnished 

•Eastern Sigillata A' Ware. P« 5YR 
8/if, S. lOR V6c c. 25 B.C.-200 A.D. 
roixletted interior 

•Eastern Sigillata A' Ware, P, 7«5nJ 
7/6, S. lOR k/8. Co 25 B.C.-200 A.D. 
rouletted interior. 
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Table B-2—Continued. Palestinian Red Slip Ware, African Red Slip 
Ware, Eastern Sigillata, and bases. 

No. Cat, Provenience Level Description 

3k 135 Field if ^ 

35 22 Field 1, Rm. 1 1 

56 133 Field 4 

37 6 Feature 1 

38 7 Feature 1 

39 8 Feature 1 

kO 1^5 Surface Find 

J^l 152 Field k 2 

hZ 35 Field 1, Rm. 1 5 

k3 109 Field 1, TT.l 13 

kk 131 Field k 1 

if5 153 Field k 2 

kS 96 Field 4 if 

Indeterminate Eastern Sigillata. 
P. 2.5yR 6/6, S. lOR V8, rouletted 
exterior 

'Eastern Sigillata A' Ware, Po 7«5!® 
BA, S. 2.5YR 6/8-V6. c. 25 B.C.-
200 A.D., base of high footed bowl 

•Eastern Sigillata A' Ware. P. 5yR 
6/6, S. lOR V8. c. 25 B.C.-200 
A.Do, bowl foot slipped on outside 
only 

'Late Roman C« Ware. 
2.5YR V8. 

Base, Po & S, 

'Late Roman C Ware. Rouletted bowl 
base. P. & S. 2«5YR V8« Rouletting 
on foot 

'Late Roman C Ware. 

5YR 5/^ 
Base, P. & S, 

Cypriot Red Slip Ware, Form 9i Type 
A, P. 2.5YR 5/6, S. 2o5YR V^. C. 
550-600 A»D». Rouletting above base, 
very dense peiste. 

Late Roman Ware base. P. 5TR 3/^^ 
S. 2.5yR 

Late Roman Ware base, P. & S, lOR 
4/89 Coarse slip and paste, only 
inside polished 

Late Roman V/are Base, P. 2o5YH 6/6, 
S. 2,3TR V6. Very wide base, 
slipped and polished on both sides 

Cypriot Red Slip Ware(?). Form 9, 
Type A. Base P. 2.530? 6/6, S. lOR 
V8 
Cypriot Red Slip Ware(?). Base P, 

2.5 YR 6/6, S. 2.6YR 5/8 

Palestinian Red Slip Ware (not 
illustrated) similar to Fig. 8, Cat. 
92. P. & S. lOR 6/8. Dense but 
coarse paste with limestone temper. 



2k7 

Figure B-5. Cooking pots, juglets» painted sheards, and other 
utilitarian pottery. — See Table B-5 catalogue 

listing of numbers. 
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Table B-3« Cooking pots, juglets, painted sherds, and other utili
tarian pottery. 

No, Cat, Provenience Level Description 

1 208 Field ^ 

2 2k3 Field Fea. 1 

3 209 Field k 

k l6 Feature 1 

5 17 Feature 1 

6 218 Field k 

7 2if3 Field k 3 

8 223 Field 2, Sq. 1 1/1 

9 225 Field 2, Sq. 1 1/1 

10 221 Field 2, Sq, 1 l/l 

11 2kk Field k 

12 15 Featiire 1 

13 1^ Feature 1 

1^ 18 Feature 1 

Cooking pot rim. P. 7.5^5 5/^t low 
limestone and high sand temper, 
S. 2.5YE 6/8 

Vertical handled cooking pot, P« 
2o5yi? ^/8, high sand temper, S. 5^5 
5/6 

Jug made from cooking pot ware, D. 
2 cm,, P, 2o5YR V8, high sand tem
per, S, 2,5^ 5/8 

Vertical handled cooking pot, D, 1^ 
cm., P. 7»5yE V8, high sand temper, 
S. 2,5YR V2 

Vertical handled cooking pot, P 3TR 
high sand temper, S. 5yE 3A 

Juglet made from cooking pot ware, 
D, 5 cm,, P, 2,5ifE 5/6, medium sand 
temper, S, lOYR 7/^ 

Redware pitcher. D, 5 cm,, P, lOYR 
6/4, high sand temper, S. lOYR 7/^ 

Cooking pot® P, 2,5YR V8, high 
sand and low limestone temper, S, 
2.5ra 5/8 

Cooking pot. D, 21 cm,, P. 2,5TR 
4/8, high sand temper, S, 2,5YP 5/8 

Pitcher made from cooking pot ware, 
P. lOR 5/8, high sand temper, S N4/ 
sooted exterior 

Cooking pot (pan). P, 2,55® V8, 
high sand temper and carbon streak, 
S. 2.5yR 5/8 

Cooking pot. D. 20 cmo, P, 2.5YR 
4/8, low sand temper, S. 2.5YR 4/8, 
ribbed exterior 

Horizontal handled cooking pot. D. 
20 cm. P. & S, 2.5YR 5/8-5^^ 4/2, 
high sand temper 

Vertical handled cooking pot, P, 
5YR 3/1. High sand temper, S, 55fR 

3/1 
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Table B-3—Continued. Cooking pots, juglets, painted sherds, and other 
utilitariEun pottery. 

No. Cat, Provenience Level Description 

15 250 Field 2, Sq. 2 1/2 

16 2h2 Field k 

17 219 Field 4 

2k 80 Field 4 

11 

18 22k Field 2, Sq. 2 1/2 

19 6 Feature 1 

20 2k9 Field 2, Sq. 2 1/2 

21 5 Feature 1 

22 252 Feature 4 

23 251 Field 1, 
Test Trench 1 

25 253 Field k k 

26 26k Field 1, 13 
Test Trench 2 

27 265 Field 1, 9 
Test Trench 1 

28 9 Feature 2, Sq. 1 7 

Stirrup handled cooking pot. D. 3 
era. (of handle), P. 2.5^1? k/S, hi^ 
sand temper, S. 2.5YR 5/6 

Green ware pitcher. D. k cm. P. 5Y 
6/3, low sEind and limestone temper. 

S. 5Y 7/3 

Green ware pitcher. P. 5Y 6/4, high 
sand temper, S. 5Y 7/3 

Pitcher spout(?)« P. 2.5!rR 5/6, 
medium sand and limestone temper, 
s. 5ra 7/k 
Pitcher spoutC?) shown in vertical 
position, D. 2 cm., P. 5YR 5/6, low 
sand and limestone temper, S. 5^^ 
6/4-6/6 

Juglet rim. D. 2 cm., P. 5YR 5/6, 
high sand temper, S. 2.5^ 8/2 

Spouted pitcher rim. P. 2.5^ 7/4, 
high fine saind temper, S. 5Y 8/3 

Strainer rim made from cooking pot 
ware. P. 2.5^1? 4/8, high sand tem
per, S. 2o5YR 5/6 

Juglet neck. D. 2 cm., P. lOYE 6/3, 
low limestone temper, P. 5^11 7/6® 
Sooted or black paint on the outside 

Green ware lamp fragment. P. and S. 
5Y 6/3, high sand temper, ribbed 
surface 

Juglet. P. 2.5YR 5/6, medium sand 
temper, S. 55" 8/3, ribbed surface 

Juglet, P. 5YR 5/3-5/4, medium sand 
temper, S, 7/4, ribbed surface, 
wheel turned 

Greenware jar rim, D, 6 cm,, P, 5? 
7/3» high sand temper, S, 5? 8/3 

Lamp spout from wheel turned lamp. 
P. and S. lOR 5/8, high sand temper 
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Table B-3—•Continued. Cooking pots, juglets, painted sherds, and other 
utilitarian pottery. 

No. Cat. Provenience Level Description 

29 7 Feature 1 Amphora or pitcher handle with 
cross-shaped potter's mark incised 
before firing. P. lOYR 6/4, low 
sand amd limestone temper, S. 5^ 7/2 
greenish slip. 

30 2^1 Field 1, 
Test Trench 2 

7 Tabim rim. P. 7«5TR 6/k, medium 
limestone temper, S. 7«5ra 5/^» 
finger pinched rim, sooted exterior 

31 220 Field 2, Sq. 1 1/1 Hand made pot. P. 5^1? 5/6, hi^ 
fiber temper, S. ICR 3/6 

32 88 Field k 2 Painted sherd. P. 2.5YR 5/8, coarse 
limestone temper, S. 7.5^1? 7A-8/4, 
buff slip, paint. 2.5YR 6/6 

33 67 Field 2, Sq. 1 2 Jar rim. P. 5^11 6/6-7/6, medium 
limestone temper, carbon streak, S« 
5Y 6/6-7/6, interior and exterior 
slip burnished, possible local imi
tation sigillata. 

3^ 256 Feature 2, Sq. 1 5 Amphora sherd. P. 5XP 5/6, low sand 
and limestone temper, S. 5^5 6/6, 
shingles and rouletted pattern on 
exterior. 

35 65 Field 2, Sq. 2 2 Painted sherd. P. & S. lOYR 7/3(?) 
coarse limestone temper, S. Black 
paint. S. 2.3Y 7/^ 

36 257 Field 1, 
Test Trench 1 

9 Pierced sherd, possible a spindle 
whorl, P. 7»5TO 5/4» high sand tem
per, S. lOYR 7/3» wet smoothed buff 
slip 

37 ^9 Field 1, 
Test Trench 2 

7 Painted sherd. P. 2.5X11 4/8, S. 5^ 
5/6, Paint, lOR 3/6, dark red 

38 258 Field 1, 
Test Trench 1 

13 Painted sherd. P. 53® 4/6-5/6, low 
sand temper, S. 7»5YR 6/4. Red 
metallic paint. 

39 66 Field 2, Sq. 2 2 Painted jar sherd. P. 2.50 5/8, 
high sand temper, S. 2o5YR 5/8, 
finely polished exterior surface 
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Figure B-'t. Selected loc£il and imported amphorae sherds 
Table B-A catalogue listing of numbers. 

— See 



Table Selected local and imported amphorae sherds 
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No« Cat. Provenience Level Description 

1 2176 Feature 2 

2 2200 Featxire 2 

3 2196 Feature 2 

4 if911 

5 2197 

Field k 

Feature 2 

6 2211 Feature 2 

7 2208 

8 2217 

Feature 2 

Feature 2 

6 

2 

9 2225 Feature 2 2 

10 if005 Field 2» Sq. 1 l/l 

11 ii-736 Field k if 

12 hO?7 Field 2» Sq. 2 1/2 

15 ^+87^ Field k 3 

D. 10 cm., P. 2.5YR-5yR V6, low 
sand and mica temper, S. 2«5yR 6/6, 
anomalous bullet-shaped amphorae in 
waster dump 

D. 10 cm., P. 5YH 5/6, medium sand 
and low mica temper, S. 7.5'nR 6/4, 
anomalous bullet-shaped amphora in 
waster dump 

D. 10 cm., P. 7»5yR 5/4, high sand 
and low mica temper, S. 7.5^5 7/4, 
ancHnalous bullet-shaped amphorae in 
waster dump® 

P. 5YR 4/6» medium sand and low mica 
temper, S. 53® 6/6 

D. 10 cm., P. 5yR 5/6, low sherd and 
mica temper, encrusted surface, 
anomalous bullet-shaped amphora in 
waster dump 

D. 6 cm., P. 5yR 4/6, low sand eind 
mica temper, encrusted surface, 
anomalotis bullet-shaped amphora in 
waster dump 

P. 5YR 5/6, low sherd and mica tem
per, encrusted surface, anomalous 
bullet-shaped amphora in waster dump 

D. 10 cm., P. 2.5IE 6/6, hi^ very-
fine sand temper, S. lOYR 7/4. Dis
tinctive bag-shaped amphora of waster 
dump 

D. 10 cm., P. 5yR 5/6, low sand, 
sherd, and mica temper, S. ̂TR 6/6, 
anomalous bag-shaped sunphora in 
waster dump 

P. 5YI? 6/6, low limestone and mica 
temper, S. 5^? 7/6 

P. 5^ 4/6-5/6, low limestone tem
per, So 5YR 6/4 

P. 7.5YR 4/2-4/4, high sand temper, 
encrusted surface 

P. 5yR 6/6, high sand temper, S. 
7.5YR 7/4 
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Table B-4—Continued. Selected local and imported siraphorae sherds. 

No. Cat. Provenience Level Description 

lif kk7k Field if 

15 if09i Field 2, Sq . 2 1/2 

16 if090 Field 2, Sq. 2 1/2 

17 if002 Field 2, Sq. 1 1/1 

18 3968 Field 2, Sq. 2 lA 

19 if082 Field 2, Sq© 2 1/2 

20 if915 Field if 6 

21 ^^530 Field if 2 

22 if752 Field if if 

23 ^^8? Field if 2 

2if if069 Field 2, Sq. 2 1/2 

25 ifOOl Field 2, Sq. 1 lA 

26 if755 Field if if 

27 ^033 Field 2, Sq. 1 1/2 

28 2019 Feature 2 3 

D. 8 cm., P. 5yR 6/6, medium ssind 
and limestone, and low mica temper, 
S. 5YH 7/6. Typical bag-shaped 
amphora rim 

D. 10 cm., P. 5YR 5/3» low limestone 
and mica temper, S. 7«.5yR 7/^ 

P. 2.5YR 5/6, low limestone and mica 
temper, S. 8/2. 

P. 5yR 5/6, high sand and low mica 
temper, S. lOYB 7/3» buff slip 

D. 6 cm., P. 2«5YR 5/6, low crushed 
rock, possibly obsidian, biotite 
mica, and limestone, S. 2.5YR 6/6, 
sherd with non-local fabric 

Foreign amphora type. P. 5^ 7/1» 
high sand and low mica temper, S, 
lOYR 8/3 

D. 10 cm., P. 2o^IR 5/6, medium sand 
and limestone and low mica temper, 
S. 2.5YR 6/6 

D. 10 cm., P. 5yR 5/6, medium sand 
and low mica temper, encrusted sur
face 

D. 10 cm., Po 7o5n? 5/^ medium sand 
temper, S. 5yR 6/6 

P. 5^1? if/6, medium sand and low mica 
temper, S. 7»5yR 6/if 

P. 5yR ^/6, medium sand and low mica 
temper, S. 55® 6/if 

P. 7»5n? if/2-if/if, high sand and low 
mica temper, large grains, S. ̂ TR 
6/6 

D. 8 cm., P. 5ni 5/6, low crushed 
black rock and sand, S. 5^1? 6/6 

D. 10 cm., P. 5yR if/6, high sand and 
low mica temper, S. 5YR 6/6. Similar 
to amphorae from the cemetery 

P. 5YR 5/6, How sherd and mica tem
per, S. 50 6/6 
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Table Continued. Selected local and imported amphorae sherds. 

No. Cat. Provenience Level Description 

29 206 Field 1, 12 
Test Trench 1 

30 k633 Field 3 3 

31 ifOOS Field 2, Sq. 2 1/1 

52 10 Feature 1 
1072 

33 9 Featiare 1 
1070 

3^ XX Field 2, Sq. 1 1/2 

Amphora rim from an Aegean or N, 
Mediterranean type. D. 8 cm., P. 5Y 
7/2, high crushed dark rock and 
limestone, S. 2.5Y 7/2 

Amphora rim from an Aegean or N. 
Mediterranean type. P. 6/6-7/6, 
low sand and shell or limestone 
temper, very dense clay, S. 5YE 7/6 

Foreign amphorae rim. P. 7<»5YR 5/^» 
low sand, mica, and crushed sherd 
temper, S. lOYR S/h 

Body sherd with widespread ridges, 
possibly an Egyptian import, P. 
7»5TR 7/6, medium limestone tewper, 
S. lOYE 8/3-7.5YK 7/6. 

Anomalous base shape. P. 5^11 5/6, 
medium limestone and sand temper, 
5ra 6/6 

Rhodian type jar handle. P. 5^1? 6/6, 
low sand mica, and shell temper, 
eroded surface 



Figure B-5» Restorable amphorae from the cemetery and Field 1« — 
See Table B-5 catalogue listing of ntimbers. 
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Table B-5« Restorable amphorae from the cemetery and Field 1, 

No. Cat. Provenience Level Description 

1 20 Cemetery 

2 21 Cemetery 

5 5965 Field 1, 15 
Test Trench 1 

k 23 Cemetery 
Bxorial 3 

Amphorae found east of Burial 12. 
D. 9 cm., P. 2.5YE 5/6» low crushed 
limestone temper, S. 2.5YR 7/^, wet 
smoothed slip. Two parallel red 
stripes (lOR k/k) near the base 

Amphora body sherd found east of 
Burial 12. P. 7.5YR 5A, low 
crushed limestone temper. S. 7»5nJ 
6/4, wet smoothed slip. Two paral
lel red stripes (lOR k/k) painted 
near the base 

Bullet-shaped amphora. One of two 
found in situ. D. 8 cm., P. 7o5YR 
5/6, low crushed sherd temper. S. 
7.5yR 6/4, wet smoothed slip 

Jar burial of infant. D. 10 cm., P. 
7®5YR 5/4, high sand temper, S. 
7.5YR 7/4-6/4 
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Figtire B-6» Amphorae and cooking pots® — See Table B-6 catalogue 
listing of numbers® 



Table B-6« Amphorae and cooking potSo 
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No 8 Cato ProvenienC'S Level Description 

1 22 Cemetery 
Burial 10 

2 2k Cemetery 

5 1 Feature 2, Sq« 1 1&2 

4 'f Feature 1 

5 2 Feature 2 5 
Squsire 2 
Locus 1 

Bullet-shaped amphora found on the 
capping stones. D. 9 cm., P. 5YR 
5/6, high sand, low clay, low mica 
temper, S. 7o5YR 6/^ 

Bullet-shaped amphorae found east of 
Burial 12. D« 9 cm., P. 7o5YR 5/^? 
low crushed limestone temper, S. 
7.5yR 6A 
Crushed cooking pot with handles 
and base missing. Sooted exterior. 
P. 2.5yR high sand temper, S. 
2.50? V8, D. 27 cm. 

Krater rim. D. 48 cm., P. 7.5YR 
5/6 medium sand and crushed lime
stone temper. S. lOYR 6/h, One 
handle preserved, repair hole below 
rim 

Rim and handle of cooking pan. D. 
16 cm., P. 2.5YR V8 high sand tem
per, S. 2,5n? 5/8 
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Figure B-7. Kraters ejid bowls. — See Table B-7 catalogue listing 
of numbers. 
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Table B-7« Kratere and bowls. 

No» Cat. Provenience Level Description 

1 201 Field 1, TT„2 8 

2 205 Feature 2 

5 207 Field 1, TTd 12 

k 226 Field k 

5 238 Field 1, TT.l 11 

6 235 Field 2, Sq. 2 1/2 

7 202 Field k 

8 21k Field k 

9 217 Field k 

10 8 Feature 1 

11 203 Field 1, TT.l 12 

12 236 Field 1, TT.l 8 

Krater rim. P. 2o5YE 5/8, medium 
sand temper, S. 7«5YR 6/^, wet 
smoothed slip outside only 

Krater rim. P. 2.5yR V6, low sand 
temper, S. 7»5TR 7/^, wet smoothed 
slip 

Krater rim. P. lOYR V2, high sand 
temper, S. 5^1? 6/^, wet smoothed 
slip, combed straight bands and wavy 
lines \mder rim exterior (not shown) 

Krater rim. P. 5n? 5/6, medium 
limestone temper, S. 5Y 8/3, wet 
smoothed slip outside only, D. 2k cm. 

Krater rim. P. 7.5YR 5/^, medium 
sand temper, S. 7»5YH 7/^, wet 
smoothed slip outside only 

Krater rim. P. 2.5^1? 5/6, high 
sand-low limestone temper, S. lOYK 
7/kf wet smoothed slip both sides, 
D. ̂  cm. 

Krater rim. P. 2o53fR 5/6, medium 
sand aind limestone temper, S. 2.5YR 
5/6, no slip, D. 20 cm. 

Krater rim. P. 7.5YR 5/^, medium 
limestone temper, S. 2.5YR 6/6, wet 
smoothed slip both sides 

Krater rim, P. lOYR V2, low lime
stone temper, S. 2.511? 6/8, wet 
smoothed slip both sides. Two 
parallel grooves on rim 

Krater rim. P. 5YE 5/6, medium sand 
temper, S. lOYR 5/6, lightly bur
nished red slip both sides and top 
(may be intrusive Iron Age), 

Mortarium rim, P. 5YB 6/6, medium 
sand and limestone, S. 2.5^ 6/^, no 
slip, surface temper 

Cup or bowl base. P. 2»^iTR ^/6, 
high sand temper, S. 5yR 6/3, wet 
smoothed slip both sides 
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No® Cat. Provenience Level Description 

13 211 Field k 

li+ 213 Field ^ 

15 229 Field 2, Sq. 2 1/2 

16 237 Field 1, TT.l 11 

17 2hO Field 2, Sq. 2 1/2 

18 20if Field k 

19 210 Field k 

20 232 Field 2, Sq. 2 1/2 

21 216 Field k 

22 260 Field 1, TT.l 9 

23 2k8 Field k 

2k 259 Field 1, TT.2 10 

25 2kG Field Fe. 1 11 

26 227 Field 2, Sq. 2 1/2 

Bowl rim. P. 2o5TR 5/6, low lime
stone temper, S. 2.5YR V8, wet 
smoothed slip both sides 

Bowl rim. P. 5YK ^/6, medium sand 
and limestone temper, S. 7.5YR 5A, 
wet smoothed slip both sides 

Bowl rim. P. lOYE 6/4, high sand-
low limestone, S. lOYR 7/3, wet 
smoothed slip both sides, buffware 

Bowl or Krater rim. P. ̂TR V6, low 
limestone temper, S. 5YR 6/k, wet 
smoothed slip both sides. 

Bowl rim. P. 2®5YR V6, low fine 
sand and limestone, S. lOYR 7/4, 
slip worn off, D. 2k cm. 

Bowl rim. P. lOR 5/8, low sand tem"-
per, S. 2.5YR 6/8, no slip 

Bowl rim. P. 2«5YR 4/6, low lime
stone temper, S. 7.5^1? 7/4, v/et 
smoothed slip both sides, D. 23 cm. 

Bowl rim. P. 7o5YR 6/2, high sand 
temper, S. lOYE 7/3, wet smoothed 
slip both sides 

Bowl rim. P. 2«5?R 5/6, medium 
limestone temper, S. 5^1? 6/6, wet 
smoothed slip both sides 

Rim. P. 2.5YR 5/6, medium sand, S. 
2.5YR 6/6, wet smoothed slip both 
sides, D. 16 cms 

Bowl rim. P. 2.5X1? 5/8, high sand 
temper, S. 2.5Y 7/4, wet smoothed 
slip both sides, D, 10 cm. 

Bowl rim, P. 2«5rR 6/6, high sand 
temper 

Bowl rim. P. 5^1? 5/6, medium sand 
temper, S. 7«5YR 6/4, wet smoothed 
slip both sides, carbon streak, D. 
16 cm» 

Bowl rim. P. 7»5rR 5/4, medium lime
stone temper, S. 7.5TfR 6/4 (int.), 
2.5Y 7/4 (ext.), wet smoothed slip 
both sides, D. 24 cm. 
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Table B-7—Continued. Kraters and bowls. 

No. Cat. Provenience Level Description 

27 228 Field 2, Sq. 2 1/2 

28 222 Field 2, Sq. 1 1/1 

29 2^7 Field 1, TT.l 12 

30 2G3 Field 1, OT.l 11 

31 230 Field 2, Sq« 2 1/2 

32 235 Field k 6 

53 23^ Field 2, Sqo 2 1/2 

3^ 231 Field 2, Sq. 2 1/2 

35 215 Field 4 1 

36 212 Field k 1 

37 261 Field 1, TT.l 11 

38 262 Field 1, TT.l 11 

Bowl rim. P. 5YR low sand tem
per, D. 17 cm., S. 7o5YR 6/4, wet 
smoothed slip both sides. 

Bov/1 rim. P. 7«3n? 5/6, low sand 
temper, S. 5Y 8/3, wet smoothed slip 
both sides 

Bowl rim. P. 2.5YR 5/6-6/6, hi^ 
sand temper, S. 2o5YB 6/6, wet 
smoothed slip both sides 

Bowl or plate rim« P. 511? 3/^^ high 
sand and low limestone temper, S. 
2.5y 8/2, wet smoothed slip both 
sides 

Bowl rim. P. 6/6, low limestone 
temper, S. lOYE 7/4, wet smoothed 
slip both sides, D. 10 cm. 

Bowl rim. P» lOYR, low sand temper, 
D. l4 cm«, S. lOYR 6/4, wet smoothed 
slip both sides, carbon streak 

Bowl rim, P« lOYR 5/6, medium sand 
temper, S. 2.5X1? 5/8, wet smoothed 
slip both sides, D. I6 cm. 

Bowl or amphora rim. P. 7a6/4, 
lov/ sand, limestone, and mica temper, 
S. 5YR 6/6, wet smoothed slip both 
sides, D. 10 cm. 

Bowl rim. P. 5/4, medium lime
stone temper, S. 50 5/6, wet 
smoothed slip outside only-

Bowl rim. P. 5yR 6/6, medium sand 
and limestone temper, S. 7«5YR 7/4, 
wet smoothed slip both sides 

Bowl rim. P. 5^1? 5/6, medium lime
stone and low mica temper, S. 2.5YK 
6/6, V/et smoothed and no slip, 
combed exterior, D. I8 cm. 

Bowl rim. P. 5ni 5/6, high sand tem
per, S. 5YR 6/6, wet smoothed slip 
both sides, vertical red metallic 
paint stripe on inside edge to out
side just above combing 
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Figure B-8« Coins excavated from Bygantins Jenmeh, 
B-8 catalogue listing of numberss 

— See Table 



Table B-8. Coins excavated from Byzantine Jemmeho 

26if 

No. Cat. Provenience Level Description 

1-2 206 Field 2, Sq. 1 1/2 

3 205 Field 2, Sq. 1 1/2 

208 Field if 1 

Bronze coin. Obverse (1); CONSTAN-
TINOPOLIS, bust L» Reverse (2)^ 
victory on prow. Minted possibly in 
Treveri A.D. 550-335i House of 
Constantine 

Bronz_e coin. Obverse (3): 
ARCAD/IUS PFAVG, bust R. Reverse 
(not illustrated): Vot XX MVLT XXX, 
mint mark illegible. A.D. 383i 
Emperor Arcadius 

Bronze coin (not illustrated). 
Obverse: GLOR-IA EXERC-ITUS 
Reverse: two standards. A.D. 330-

335 



APPENDIX C 

DESCRIPTION OF SURVEYED SITES 

In this description of recorded Byzantine sites, I have 

attempted to maintain the same format cind information content that 

appears on the original site survey forms. Sites are listed in numeri

cal order, that is, in the order that they were found (see Fig. 5)» 

In some cases, individual settlements were recorded as a series of 

separately numbered sites. If this is the case, them the site number 

is followed the numbers in parentheses of the other spatially associ

ated sites. Thus site 1 (5, 6, 7, 22) means that site 1 also includes 

sites 5, 6, 7» and 22 based on my interpretation, and the reader is 

directed to those site descriptions as well, for a complete inventory 

of the entire settlement. 

Included in this appendix are the many minimal Byzantine sites 

which were not used in the analysis of Chapter 6. These include small 

trash deposits and activity areas that are not spatially associated 

with homesteads or nucleated settlements. Also included here are the 

few uni-component Roman sites that were encountered during the survey 

but that were also excluded from the synthetic analysis. 

265 
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Site No.; 1 (5» 6, 7» 22) 
Site Name: Byzantine Jemmeh 
UTM; 09720882 
Site Type; Permanent habitation, nucleated settlement. 
Description; See Chapter 4o On the uppermost terrace rim of the V/adi 

Ghazza and directly south of Tell Jemmeh. 
Dimensions; 500 m. x 500 m. 
Other Components; Bronze Age, Iron Age, Hellenistic, Roman, Medieval 

Islamic, Recent Palestinian, 
Condition of Site; Severely disturbed by plowing except on the perim

eter and on the Medieval Islamic component. See Chapter 
Elevation; 50 m. 
Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Setting; Flat loess plain with slightly undulating hills. 
Nearest Primary Drainage; V/adi Ghazza to the East. 

Site No.; 5 (1, 6, ?, 22) 
Site Name; Byzantine Jemmeh 
UTM; 09750881. 
Site Type; Trash deposit. 
Description; See description of Feature 1 in Chapter ka Other data 

same as site 1. 

Site No.; 6 (1, 5, 7, 22). 
Site Name; Byzantine Jemmeh. 

wm: 09750889. 
Site Type; Trash deposit, waster dump. 
Description; A concentrated scatter of bullet-shaped amphorae sherds 

mixed with many pieces of vitrified clay, A few fragments of sand
stone can also be found. 

Location; On the east bsink of a slope that overlooks the upper west 
terrace of the Wadi Ghazza. 

Dimensions; 6 m. x ^,5 nio 
Condition of Site; Disturbed by tractors and farm machinery. 
Elevation; 50 m. 
Surface Soil; Loess. 
Topographic Setting; On a slope v/ith the upper terrace of the V/adi 

Ghazza to the Northeast and flat loess plains to the South and 
West. 

Nearest Primary Drainage; Wadi Ghazza. 

Site No.; 7 (1, 5, 6, 22). 
Site Name; Byzantine Jemmeh. 
UTM; 09750878. 
Site Type; Burial. 
Description; Bones of a sub-adult scattered over a small area and 

mixed with pieces of sandstone ashlar masonry. 
Location; On the east bank of a slope that overlooks the upper west 

terrace of the Wadi Ghazza, It is just north of site 6. 
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Dimensions; 53 ra- x m. 
Condition of Site; Bones and stone cist eroded out of slope and 

heavily disturbed by natviral erosion and agriculttiral activitieso 
One stone is possibly situ. 

Elevation; 50 ni. 
Surface Soil; Loess. 
Topographic Setting;; On a slope with the upper west terrace of the 

Wadi Ghazza to the Northeast and flat loess plains to the South 
and West. 

Nearest Primary Draina;^; Wadi Ghazza. 

Site No.; 1^. 
UTM; 09900865. 
Site Types; Trash deposit. 
Description; Large and dense concentration of sherds. Late Roman Ware, 

cooking pots, tesserae and other materials. 
Location; In a tributary of the V/adi Ghazza scattered above on the 

flat surface and exposed by the erosion of the small wadi. The 
dump is southeast of site 15<» 

Condition of Site; Slight natiural erosion on the flat surface and cut 
by the wadi. 

Elevation; 50 m. 
Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Setting; On the lower terrace of the Wadi Ghazza in an 

area that is severely eroded by wadi action. 
Nearest Primary Drainage; Wadi Ghazza. 

Site No»; 17 
UTM; 09830868. 
Site Type; Impermanent habitation site. 
Description; A semicircle of wadi cobbles which is half exposed by 

slope erosion. Scattered all around are sherds from cooking pots, 
ribbed amphorae, Late Roman V/are, imported buff ware, a worked 
flint blade, shells, and bone. 

Location; West of the Wadi Ghazza and north of site 3» At the bottom 
of a steep slope that is east of the Re'im-Magen road. 

Dimensions; 19 m. x 9 m. with sherds scattered around to a greater 
distance. 

Condition of Site; Only a small piece of the stone alignment is pre
served as it is eroding out of a slope. None of the scattered 
artifacts seem to be situ. 

Elevation; 50 m. 
Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Setting; In a severely eroded badlands region on the lower 

terrace of the Wadi Ghazza. It is very unusual to find any site 
from the Byzantine or Roman period in this zone. 

Nearest Primary Drainage; Wadi Ghazza. 
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Site No.; 22 (1, 5i 6, 7). 
Site Name: Byzantine Jemmeh, 
UTI-1; 09730877. 
Site Type! Church and cistern. 
Description; A large empty cistern, bell shaped, and made of rough 

sandstone cobbles set in cement. The cement plaster inside the 
cistern is well preserved. Finds on the surface around the cistern 
include numerous pieces of carved marble from the altar screens 
and interior decoration, many tesserae of different colors from 
the decorated mosaic floors, a complete marble column with an 
attached base, Late Roman Ware, and many pieces of Byzantine 
amphorae. Also found is a portion of a marble altar screen with 
the inscription ̂ V/XAPISTO.. Unfortunately, the 
marble column and inscription were stolen. 

Location; South of the cemetery at Byzantine Jemmeh and south of the 
Kisufim road. Also, west of the Re'im-Magen road in the middle of 
a wheat field. 

Dimensions; 90 m. x 80 m. 
Condition of Site; The cistern is well preserved suid was obviously re

used in recent times by Palestinians of Israeli settlers. The rest 
of the church is totally destroyed by plowing except possibly for a 
limited area immediately adjacent to the cistern where fill from 
the cistern was piled up. 

Elevation; 50 m. 
Surface Soil; Loess, 
Subsoil; Loess. 
Topographic Setting: Flat loess plain. 
Nearest Primary Drainage; Nahal Asaph to the East. 

Site No.; 27A (27B)., 
UTM; 09920850. 
Site Type; Permanent habitation, nucleated settlement. 
Description; A small hilltop site built on an outcrop of sandstone 

overlooking the Wadi Ghazza (Fig. 0-1.1)8 There are two masonry 
cisterns made of seindstone pieces built on either end of the hill
top due east and west of each other. The cisterns are empty and 
were probably re-used in recent times. At the northeast end of 
the hilltop is a white mosaic with a simple border which has been 
exposed by erosion. On the west and north slopes are many wadi 
stones from structures which have been disturbed by slope erosion. 
Further habitation remains can be found off the hill on level 
ground to the North and West. Artifacts include glass, tesserae, 
Late Roman Ware, cooking pot sherds, and pieces of ribbed amphorae. 

Location: Southeast of site 25 and west of the Wadi Ghazza. 
Other Components: Recent and possibly Medieval Islamic. 
Condition of Site; The slopes of the hill are heavily eroded and 

structures on the top are destroyed down to floor level. Struc
tures at the base of the hill have been disturbed by plowing. 

Elevation; 50 m. 
Surface Soil; Loess 
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Figure C-1. Isolated sites on the V/adi Ghazza. — Site 27A (1) is 
shown looking West across the Wadi Ghazza. Site 62 v2) 

is shown looking Southeasto 
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Subsoil; Kurkar sandstone. 
Topographic Setting; On a sandstone outcrop on the lower terrace of 

the V/adi Ghazza. Eroded slopes are found to the West with a large 
tributary running along the site on the South towairds the Wadi 
Ghazzao 

Nearest Primary Drainage; V/adi Ghazza. 

Site No.; 27B (27A)o 
UTM; 09930850. 
Site Type; Bathhouse. 
Description; Eroding from the banks of a small wadi tributary are 

marble and sandstone remains of walls and floor foundations. Fired 
rectangular clay flue pipes, seemingly situ are seen in the 
bottom of one small erosional gulley. Scattered over the surface 
and in the wadi bottom are wadi cobbles, tesserae, concrete slabs, 
marble fragments, a bronze coin, and numerous pieces of Late Roman 
or Byzantine pottery. Because of on-going erosion, it was decided 
to excavate that portion of the remaining bathhouse that was immedi
ately threatened by the wadi cutting action. A report of that 
excavation in 1977 is presented below (see Fig. C-2). 

After removing up to 90 centimeters of undifferentiated loess 
fill we exposed a opus sectile end mosaic floor adjoining a D-
shaped pool. The pool was 2 meters by 1 meter and 25 centimeters 
deep as feir as the walls were preserved. The wall thickness was 
30 centimeters with plastered interiors and plastering also on the 
curved exterior southeast side. Both concrete and lime plaster 
were used. The floor of the pool is composed of large roughly cut 
limestone tesserae. This three-centimeter thick floor represents 
a later repair of the pool and below it were found ten centimeters 
of material used to make the pool waterti^t. This later phase 
consists first of a layer of cement covered by a layer of fired 
square bricks set in rows. These are the same type of bricks used 
to construct the hypocasts for the cauldarium of the bathhouse. 
Above the bricks was another layer of cement and then followed the 
mosaic floor. The original floor consisted of thin, irregularly 
shaped slabs of limestone set closely together in cement and covered 
with lime plaster. This plaster continued up the interior side of 
the pool. 

The fill within the pool was loess soil, followed by sandy 
loess, and near the floor, broken plaster, flint wadi cobbles, and 
fired hypocast brick fragments. Very little pottery was recovered 
from any areas of the excavation (See Fig. C-2). 

The structure continues to the south of the pool where we found 
a mosaic floor similar to, and at the same level as the upper floor 
of the pool. This floor was covered by a thin layer of plaster and 
at the southernmost edge is made from reused broken marble frag
ments with carved designs on them. This may represent a later 
repair or a disregard for uniformity if the whole floor was in
tended to be plastered over. The wadi cuts through the structure 
about 1 meter to the south so that no other walls remaining to de
fine the plan of the bathhouse. However, foundations of wadi 
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Figure C-2« Top plan and section drawings of bathhouse remains at 
site 27Bo 



272 

cobbles that are eroding out of the other side of the wadi help to 
approximate the total area of the structure. Indications are that 
the pool is on the north end of the structure. North of the D-
shaped pool a small probe shows that only fill is present» and the 
straight, exterior surface of the pool is only roughly finished. 

This pool and adjacent floor probably represent part of the 
frigidarium or tepidariiun sections of the bathhouse. The thick 
foundations of the floors are designed to hold water but are not 
supported by hypocasts which are normally associated with the 
cauldarium or steam room. A few meters to the southwest is the 
wadi containing the flue fragments and it is here where the caul
darium may have been located. 

Location; Southeast of site 27A on the other side of the small wadi 
that runs along the south side of the hilltop settlement. 

Dimensions; 15 x 1^ m» 
Condition of Site; More them half of the structure is probably de

stroyed by deep wadi-cutting action. The rest of the site is 
buried under a meter or more of loess soil and may still be pre
served despite recent plowing of the area. 

Elevation; 50 m. 
Surface Soil; Loess. 
Subsoil; Kurkar sandstone. 
Topographic Setting; On the bank of the lower terrace of the Wadi 

Ghazza. 

Site No.; 33. 
UTM; 1013080. 
Site Type; Unidentified, 
Description; A widely scattered accumulation of sherds eroding from 

the face of a cliff. 
Location; North of the Magen-Ofakim road and west of the Wadi Ghazza 

near the top of an eroded hill (butte). 
Condition of Site; Very severely eroded with no evidence of situ 

remains. 
Elevation; 75 m-
Surface Soil; Loess, 
Subsoil; Loess. 
Topographic Setting; Badlands region on the west side of the Wadi 

Ghazza, 
Nearest Primary Drainage; V/adi Ghazza, 

Site No.; kO, 
wm: 09430898, 
Site Type; Unidentified but possibly a waster dump. 
Description; A small scatter of Byzantine pottery including amphorae, 

cooking pots, and vitrified clay. On the banks of a small wadi 
that leads into the Nahal Emar and west of an asphalt access road. 

Condition of Site; Heavily disturbed by natural erosion. 
Elevation; 50 m. 
Surface Soil; Loess, 



273 

Subsoil: Loess. 
Topographic Setting; Terrace of a minor wadi tributary surroimded by 

flat loess plain. 
Nearest Primary Drainage; Wadi Ghazza and Nahal Emar. 

Site No»; k2 (^3)» 
UTM; 09^10892. 
Site Type; Permanent habitation; single family unit; or possible bath

house . 
Description; A dense scatter of small black and white tesserae, lime

stone floor slabs, marble architectural fragments, wall plaster, 
sandstone fragments, vitrified clay, and potsherds. 

Location; East of Nahal Emar, west of the asphalt access road, and 
southeast of site ^3. 

Dimensions; 50 ni. x 32-^0 m. 
Condition of Site; Heavily disturbed by recent deep plowing. The site 

is probably totally destroyed. 
Elevation; 50 m. 
Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Setting; In a sloping field on the west terrace of the 

Nahal Emar. 
Nearest Primary Drainage; Wadi Ghazza eind Nahal Emar. 

Site No«; (40). 
UTM; 09if00895. 
Site Type; Permanent habitation; nucleated settlements 
Description; A large area covered with broken pottery, glass, archi

tectural stone and ashy soil. Nine separate features were recorded: 
(A) a waster dump from the manufacture of bullet-shaped amphorae. 
Some body sherds have painted stripes on them. Large pieces of 
vitrified clay euxd fired bricks were found in this meter high pile 
of debris. Catalogued artifacts include one ostracon with an 
incisedS that was made before firing. (B) a stone lined cistern 
adjoining a stone and concrete floor. There is a large limestone 
floor slab with a large hole in it. (C) an almost totally silted 
in stone lined cistern. (D) square stone lined head of a cistern 
still intact. There are signs of recent re-use. (E) A cistern 
with the head still intact. (F) a large enpty cistern. (G) A 
cistern with a square, stone lined well head of recent date. There 
is still water inside and an adjoining rope-cut limestone block 
indicates recent re-use. (H) a waster dump resulting from the manu
facture of bullet-shaped amphorae. This very thick layer is ex
posed by wadi cutting aind contains broken and weirped sherds, vitri
fied clay, kiln fragments, and some domestic trash. The contoiirs 
of the deposit indicate that several small wadis were filled in with 
this material. Two exposed sandstone blocks may indicate the pres
ence of burials. A similar association of burials and waster 
deposits occurred at Byzaintine Jemmeh. (I) a large empty cistern 
adjoined by a white mosaic floor. 
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Condition of Site; Half of feature A has been plowed away while almost 
the entire site is destroyed by plowing. A large crop of sun
flowers had just been heirvested when we visited the site. Only 
along naturally eroded areas where agricultural machinery could not 
be operated were features undisturbed. 

Elevation; 50 m. 
Surface Soil; Loess. 
Subsoil; Loess, clay, and sandstone. 
Topographic Setting; On a flat area bordered on three sides by minor 

tributary wadis. 
Nearest Primary Drainage; Wadi Ghazza and Nahal Eraar. 

Site No.; k7» 
Um; 100if08^9. 
Site Type; Unidentified. 
Description; A small scatter of Byzantine pottery mixed with ceramics 

from recent and Medieval Islamic occupations. Nothing from the 
Byzantine period was recognized to be ̂  situ. 

Location; East and north of the Wadi Ghazza on the top of a bluff 
overlooking a badlands region. The site is at the western corner 
of kibbutz fields. 

Other Components; Medieval Islamic, Recent Palestinian, 
Condition of Site; Any Byzantine remains have been disturbed or 

covered up by an Islamic cemetery and Palestinian buildings. 
Elevation; 60 m. 
Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Setting; On the border between the flat loess plain and 

the eroded V/adi badlands. 
Nearest Primary Drainage; Wadi Ghazza. 

Site No.; 48. 
UTM; 1090086^^. 
Site Type; Unidentified, 
Description; Very disturbed Byzantine sherd scatters among recent 

Palestinian remains of a wall and reservoir. Probably much of the 
stone used to build the water system came from site 51 to the 
southwest. 

Location; In the middle of a large field south of Nahal Sharsheret. 
Other Components; Recent Islamic. 
Condition of Site; Badly eroded and disturbed by agricultural activity. 
Elevation; 90 m. 
Surface Soil: Loess. 
Subsoil; Sandstone. 
Topographic Setting; Flat loess plain. 
Nearest Primary Drainage; Nahsil Sharsheret. 

Site No.; 50 (51) 
UOW; 1098086'+. 
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Site Type; Permanent habitation. Single family unit with cistern. 
Description; A small bell-shaped cistern constructed of sandstone 

cobbles set in concrete. The diameter is approximately 3 meters 
at the bottom. The depth is approximately 3»30 meters® While the 
top of the cistern is gone a large fragment of the vaulted ceiling 
lies at the bottom, A small amount of Byzantine pottery is scat
tered about. South 30° west is another cistern of similar size and 
shape. Due south of the first cistern are house remains consisting 
of a large scatter of Byzantine pottery and sandstone ashlar mason
ry fragments. 

Location; South of site 49 and northeast of site 51. 
Dimensions; 90 m. x 100 m. 
Condition of Site; The cisterns are still preserved but the house is 

completely destroyed by plowing. 
Elevation; 90 m. 
Surface Soil; Loess. 
Subsoil; Loess and Sandstone. 
Topographic Setting; Flat loess plain. 
Nearest Primary Drainage; Nahal Sheirsheret® 

Site No.; 51 (50, 108, 109). 
UTM; 109^+0863. 
Site Type; Permanent habitation, nucleated settlement. 
Description; This was the largest and most complex site that is re

corded in the survey. There are 8 separately recorded features or 
components which represent individual buildings, activity areas, or 
whole zones of archaeological remains with special characteristics. 
At first, individual cisterns and features are recorded, but it 
soon became evident that too many cisterns and small features occur 
all over the site and we cannot record all of them given the allot
ted time. This description will therefore first reiterate the com
ponents recorded in the field and be followed by synthetic descrip
tive remarks on the water system and community settlement system. 

(A) a scatter of stones and sherds from a plowed up cistern. 
The largest scatter is to the East with smaller amounts to the West. 
This component is east of the main part of site 51 and may be the 
remains of an outlying homestead. (B) a hill or mound of unplowed 
land containing the remains of lour cisterns and an Islamic ceme
tery. Many pieces of limestone, sandstone, and marble strewn over 
the surface are probably from dismantled Byzantine buildings. (C) 
a long, arbitrarily defined, strip of land along the southeast end 
of the site that follows a deep minor tributary that leads south
west into the Nahal Gerar. From the north end of this wadi moving 
towards the south the following features were encountered:; a 
waster dump from the manufacture of bullet-shaped amphorae is lo
cated at the extreme north end. Across from the dump is a pile of 
ashlar masonry fired bricks, a fluted column fragment, and a 
column base. Further south is a smaller pile of stones including 
a flat paving stone. Another waster dump is located on the banks 
of the wadi which contained burnt amphorae sherds and ashy soil. 
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This may be the location of a kiln. Continuing dovm the wadi are 
numerous trash deposits, wsister dumps, and piles of architectural 
fragments. There are two cisterns eroding out of the wadi. One 
is partially destroyed but the other is well preserved and almost 
completely free standing® Many more cisterns are found around the 
lower half of the Wadi bringing the total number to about 29 in 
component C, At the extreme end of the wadi are large amounts of 
architectural elements including column fragments, cornices, fired 
bricks, and paving slabs. As in the previous cases this material 
was probably removed from the fields and placed by the wadi where 
no agricultural work would be performed. Cheinces for undisturbed 
remains in this area are better than in the open, plowed fields, 
(D) an unplowed area east of the confluence of the Nahal Sharsheret 
and Nahad Gerar. This area is next to component C to the South, 
Many pieces of marble and limestone architectiiral fragments are 
strewn about between six large cisterns. In one cistern there are 
large limestone blocks which were probably thrown in during field 
clearing. The cisterns appear to be built in a row, 'fhe large 
number of apparently undisturbed elements here indicate the pres
ence of a large public building, 

(E) Located at the northern extreme of the site is a very large 
pile, over 2 meters high, of stone architectural elements, basalt 
grinding stones, column fragments, and paving stones which appear 
to have been reused in a Palestinian house. Some of the walls may 
be intact but rubble covers everything. There is mud brick rubble, 
Islamic grey weire pottery, and Byzantine pottery as well. An un
decipherable limestone inscription comes from this area. 

(F) Near the center of the site, east of the confluence of the 
Nahal Sharsheret and Nahal Gerar is the remains of a large bathhouse. 
It has obviously been excavated in recent times but probably no 
published report resulted from the work. No attempt was made to 
check the files of the Department of Antiquities. The outer walls 
of the building are constructed of sandstone ashlar masonry set in 
cement. The hypocasts are well preserved in some areas and are 
made from fired square bricks. Many large architectiural elements 
including capitals and columns found in the area indicate that many 
public buildings or wealthy private houses existed here, 

(G) A large rectangular depression on the southwest end of the 
settlement near the edge of the Nahal Gerar. It measures approxi
mately 250 by 200 meters. On the east and south sides, rows of 
cisterns run parallel to the edge of the depression. Evidently 
this is the community reservoir that is hooked up to the system of 
cisterns. A better preserved system can be seen at the site of 
Shivta in the central Negev (Evenari 197l5l68-l69), In the area 
south of the cistern, up to the Nahal Gerar, we found large numbers 
of Late Roman V/are, especially Eastern Sigillata, indicating that 
the original Roman settlement was probably in this area and that 
the settlement spread northward, away from the V/adi in the Byzan
tine period. Eroding from the upper bank of the Nahal Gerar is a 
large amount of Eastern Sigillata as well as ashlar masonry and 
human bone from a late Roman cemetery. There is evidence of recent 
looting in the form of rough holes and assembled piles of ceramics. 
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(H) A large pile of vitrified clay, fired mud bricks, and bag-
shaped amphorae sherds from a waster dump is located in the south
west corner of the site. Some of the material found is occupa
tional debris and architectural elements. To the West and South
east are more cisterns and to the South is a square limestone 
trough. 

Genera], Discussion; Although this site is not shown on any of the 
archaeological maps of Israel, it nevertheless ranks in importance 
with such central Negev sites as Shivta and Avdat. In terms of 
size and functional characteristics it is very similar to those 
caravan halts in the highlands except that it is not well pre
served and is situated in the flat loess plain rather than in 
limestone hill country. Its strategic location at the confluence 
of two deep-cutting wadis makes is easily defendable. Similar geo
graphic features were also exploited by the builders of Mampsis arid 
Avdat. The community was probably founded in the Roman period, 
centering on the area immediately adjacent to Nahal Gerar where the 
steep cliffs provide an important defensive function. It is 
reasonable to suggest that the original settlement was a classic 
Roman fortress-settlement with an orthoginal groxind plan similar to 
the one found outside of the caravanserei at Avdat. This conclu
sion is based on the spatial arrangement of cisterns at site 51o 
As already mentioned, they are arranged in neat parallel rows around 
the reservoir. If the well-preserved sites of the Negev highlands 
can be used as analogy, the cisterns would have been built under 
the courtyard of each house, or following the street plan. At 
Shivta, we find the cisterns arranged in irregular patterns, fol
lowing the traditional, middle eastern plan of twisting streets 
and blind alleys. At site 51 the cisterns suggest the houses were 
arranged in neat regular rows around the central reservoir. Even 
if the water system dates primarily from the Byzamtine period, the 
houses of the later period may well have followed the street plan 
laid out by the first Roman inhabitants. This is known to be the 
case at many Romano-British sites. Certainly the pottery distri
bution indicates a growth of the community from the southern core 
to the northern periphery. 

Another function of the linear arrangement of cisterns was to 
conserve all the run-off that came with each rainfall. Many of the 
cisterns with well preserved ceilings still have preserved and 
fired clay pipes, usually found in pairs, that allowed water to 
run out of the cistern and through underground channels to the 
next cistern once the first was filled. In this meinner, no water 
would be wasted. One may presume that just like at Shivta, chan
nels would divert water to the main reservoir once all of the sur
rounding cisterns were filled. Even though site 51 is not well 
preserved, the spatial patterns of the remaining cisterns provide 
strong evidence for the development and character of this town. 

Location; At the confluence of the Nahal Sharsheret and Nahal Sharia. 
The site is difficult to approach, being a one hour hike on foot 
from the Moshav of Melilot to the North. 

Dimensions; 1,CX)0 m. x 750 m. 
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other Components; Medieval and recent Islamic. 
Condition of Site; The northern quarter of the site is completely 

destroyed by plowing while the southern three-quarters is better 
preserved with the probability of preserved foundations under the 
surface. This is evidence of much stone scavenging of super
structures as well as some plowing in the southern segment in the 
past. In recent times, probably before 19^+8, canals were dug in 
the soil to divert water to the emptied cisterns. An indeterminate 
Eimount of looting has also taken place and in a deep wadi to the 
north of the settlement, an inscribed marble cornice was discovered, 
which was obviously put here by looters for later recovery. 

Elevation; 90 m. 
Surface Soil; Loess. 
Subsoil; Loess and sandstone. 
Topogi'aphic Setting; Flat loess plain bordered on two sides by deep-

cutting wadis. 
Nearest Primary Drainage; Nahal Sharsheret and Nahal Gerar. 

Site No.; 5^* 
U^; 0955091^. 
Site Type; Permanent habitation; single family unit. 
Description; A bell shaped cistern made of sandstone cobbles set in 

concrete. The cement plaster on the interior walls is still pre
served. Byzantine pottery sind stone rubble litter the surface on 
the north and south sides, following the plow lines. 

Location; Southwest of site 55 with which it may be related. In the 
middle of a field east of an asphalt access road. 

Dimensions; The cistern is approximately 3»25 meters in depth and 2.75 
meters in diameter. The site is less than 1 hectare in area, 2k 
meters long and 't meters wide. 

Condition of Site; The cistern is well preserved and reused in recent 
times but the rest of the site is totally destroyed by plowing. 

Elevation; ^0 m. 
Surface Soil; Loess. 
Topographic Setting; Flat loess plain. 
Neareit Primary Drainage; Wadi Ghazza. 

Site No.; 55-
UTO; 09570916. 
Site Type; Permanent habitation; nucleated settlement. A large scat

ter of sherds from amphorae and cooking pots, vitrified clay, 
tesserae, a basalt grinding stone, fragments of marble, and lime
stone paving slabs. Also found are a limestone door socket ajid a 
fired square brick such as used to construct hypostyles in bath
houses. At the north end of the site are two piles of stone, 
probably placed here by farmers clearing the fields. 

Location; V/est of the Wadi Ghazza and north of an asphalt road that 
leads down to the wadi. 

Condition of Site; The site is severely disturbed by deep plowing and 
architectural elements have been piled up to facilitate farm work. 

Elevation; ^0 m. 
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Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Setting; Flat loess plain. 
Nearest Primary Drainage; Wadi Ghazza. 

Site No.; 62. 
Site Name: Ein Habsor or Site of the Shellal Mosaic. 
UTM; 10180797. 
Site Type; Permanent habitation; nucleated settlement. 
Description; A high, steep sided hill overlooking the entire valley in 

which the Wadi Ghaaza flows and the strategic site of a natural 
spring; Ein Habsor (Fig. 0-1,2). The upper half of the mound is 
probably a true tell, made up of successive occupations at the same 
spot. All of the material eroding down the sides seems to be from 
the Late Roman and Byzantine periods, however. On the southern 
slope, near the top, is a large cistern that shows evidence of 
recent reuse. Low on the western slope are wadi cobbles and other 
remains of house foundations. It was at this site in 1917 that an 
Australian regiment discovered a beautiful mosaic floor from a church, 
after capturing the strategic site from the Turks (Trendall 1957) <» 

Location; On the lower eastern terrace of the Wadi Ghazza, south of 
Ein Habsor and within the park of the Nationeil Forest Service. 

Condition of Site; The slopes of the mound are heavily eroded and 
there is much evidence of illicit digging. It is knovm that the 
Turkish and Australism troops dug foxholes on the site. However, 
there is probably still much situ remains. 

Elevation; 85 m. 
Surface Soil; Loess. 
Subsoil; Sandstone. 
Topographic Setting; At the junction between eroded badlands to the 

East and flat alluviiun to the West. Only a fev; meters north of the 
site is the spring, surrounded by an oasis-like habitat of reeds and 
grasses. 

Nearest Primary Drainage; Wadi Ghazza. 

Site No.; 68. 
Site Name; Um Gerar. 
umJ 09^50919. 
Description; A large Byzantine site covered with broken pottery and 

architectural elenisnts. Five separate coniponents are recorded. 
(A) The mosaic floor and foundations of a church located on a 

cliff overlooking the Wadi Ghazza. Half of the building has al
ready fallen into the Wadi and the other half was excavated by the 
Israel Department of Antiquities. The apse is on the south end 
and is not well preserved. The mosaic floor is partly covered but 
is made from small tesserae fashioned into geometric designs. 
There are two cisterns associated with the church, one is 5 meters 
south of the apse. The other is 30 meters north of the apse across 
a recently eroded wadi which bisects the structure and exposes the 
exterior of the cistern. Five meters further north is a weill 
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foundation which probably marks the northern extent of the building 
which must have been at least 37 meters long, making it a very im
pressive building indeed. To the east of the nave are more foun
dations from rooms associated with the chiirch. Fragments of red 
roof tile csin be found in the area ss well as Late Roman Ware and 
Byzantine utilitarian pottery. The site is now hanging precari
ously off the top of the cliff and I expect it will be gone in less 
than a decade. 

(B) An earthen dam over a small wadi in the center of the site. 
It is composed of wadi cobbles, limestone eirchitectural fragments 
and large amounts of Byzantine pottery. Late Roman Ware and waster 
sherds from amphorae can be found in abundance. This feature re
sembles those commonly found near pre-19^8 Palestinian homesteads 
and is probably a late disturbance of the Byzantine remians. 

(C) A pottery kiln and waster dump. This site is em important 
locus of amphora manufacture that deserves further study. The 
cylindrical kiln is eroding out of the side of the slope and is 
2.60 meters in diameter. The walls, 30 to ̂  centimeters thick, 
are fired red on the outside and vitrified to a green color on the 
inside. This is probably the fire box while the upper floor and 
chamber for the pottery is no longer preserved. Sherds from bullet-
shaped amphorae and pieces of vitrified clay litter the area around 
the kiln. The greatest concentration is to the south of the struc
ture. The kiln is located on the east bank of the Wadi Ghazza on 
the edge of a small wadi tributary and just north of the recent 
cement dam. 

(D) A large trash deposit south of the church. Amphorae sherds 
and Late Roman Ware occur in great quantitieso 

(E) A field covered with sandstone masonry and concrete cis
terns. Most of the structures stand 1 meter or more above the 
present surface indicating a drop in the height of the top soil 
since Byzantine times. Presumably these cisterns were originally 
built under the floors of the houses. Many of the cisterns have 
holes cut in their sides to facilitate entry in recent times. The 
body of each is cylindrical with cone shaped roofs. They are built 
of sandstone chunks set in concrete with potsherd chinking between 
the stones. The entire area around the cisterns is covered with 
tesserae, pottery, and debris from the cisterns. There are also 
substantial amounts of recent Palestinian pottery. All of this 
material is on the slope of a hill that faces the Wadi Ghazza to 
the V/est and takes up the eastern half of the site. 

Location; Site 68 overlooks the east side of the Wadi Ghazza at a 
place where it makes a 90° turn in its course. It is located near 
a large concrete dam which the Israelis built as an irrigation 
experiment but which is now out of use. An asphalt access road 
from Kibbutz Be'eri passes the site on the North. 

Condition of Site; Except for the church and other material at the 
edge of the wadi, the entire site has been irrevocably damaged by 
agricultural activities in recent years. The northern half of the 
site is completely plowed with the present surface below the level 
of the original house foundations. The southern half of the site 
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has been graded dovm to sterile subsoil on the top of hills in 
order to fill in the lower spots and small wadis. Large pieces of 
architectural elements litter this area and now trees have been 
planted over what little remains still exist. A rough plan of the 
site and some cursory descriptions can be found in Petrie's (1928) 
Gerar. 

Elevation; kO mo 
Surface Soil; Sandy loess. 
Subsoil; Loess. 
Topographic Setting; Flat loess plain. 
Nearest Primary Rrainage; Wadi Ghazza, 

Site No.; 72 (73, 7^+, 75, 78, 79). 
Site Name; Khirbet al Etzapharia, 
UM; 10310915. 
Site Type: Permanent habitation: single family unit. 
Description; A large cistern made of sandstone chunks set in concrete. 

Limestone slabs are set into the interior wall of the cistern at 
irregular intervals one below the other, possibly serving as a 
ladder. On the north side of the cistern is a concrete and stone 
settling tank. Plowed up stone rubble and light sherd scatters can 
be found to the southwest of the cistern. Artifacts are few but 
include bag-shaped amphorae sherds as the predominant type. 

Location; South of Nahal Shuva and east of a recent Arab well complex. 
Dimensions: The cistern is 2,80 meters in diameter and 3»50 meters 

deep. 
Condition of Site; The cistern is well preserved and obviously reused 

in recent times but the rest of the site is completely destroyed by 
deep plowing. 

Elevation: 65 m. 
Surface Soil; Loess, 
Subsoil; Loess. 
Topographic Setting; Flat loess plain. 
Nearest Primary Drainage; Nahal Shuva, 

Site No.; 73C (72, 7^, 75, 78, 79). 
Site Name: Khirbet al Etzapharia, 
UTM; 10310915. 
Site Type; Permanent habitation; single family unit. 
Description; A large cistern built of sandstone chunks set in con

crete. It has been incorporated into a pre-19'<-8 Palestinisui 
peasant homestead and still has the stone cover slabs in place. 
Most of the artifacts are recent Islamic but pieces of ancient 
limestone and kurkar architectural elements have been used in build
ing the Palestinian house. A black basalt grinding stone can even 
be seen in the south wall. An ancient fired roofing tile is seen 
at the northwest corner of the house. 

Location; South of the Nahal Shuva aind on the other side of the Nahal 
from the main settlement. 

Other Components; Recent Islamic, 
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Condition of Site; The area is plowed in three specific locations 
while other areas are exposed to natural erosion. Most of the 
Byzeintine remains are obsciured by the recent Islamic occupation. 

Elevation; 65 m. 
Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Settinp;; Flat loess plain. 
Nearest Primary Drainage; Nahal Shuva. 

Site No.; 7^ (72, 73C, 75, 78, 79)» 
Site Name; Khirbet al Etza-oharia. 
UTO; 1033091'+. 
Site Type; Trash deposit. 
Description; A deposit of sherds from bullet-shaped amphorae, part of 

which may represent wasters from pottery production. 
Location; On the banks of a small tributary that runs north into the 

Nahsil Shuva. This small wadi is north of site 73C. 
Dimensions; 1.1 m. x .25 m. sind .30 m. below the present surface. 
Condition of Site; The remains are intact except for where they are 

cut by the wadi. 
Elevation; 65 m. 
Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Settinp;; Flat loess plain. 
Nearest Primary Drainage; Nahal Shuva. 

Site No.; 75 (72, 73C, 75, 73, 79)-
Site Name; Khirbet el Etzapharia. 
UTM; 10330916. 
Site Type; Permanent habitation; single family unit. 
Description; A bell-shaped cistern built from sandstone chunks set in 

cement and plastered over with concrete. A recapping of the cis
tern is definitely from the recent Islamic as Gray V/are sherds are 
seen in the cement. Byzantine pottery is scattered over the area 
to the west where the ground slopes down to the wadi. 

Location; North of sites 73 and 7'+ and southeast of Nahal Shuva. 
Dimensions; The cistern is 6 meters deep. 
Other Components; Recent Islamic. 
Condition of Site; The cistern is well preserved and has been recapped 

in recent times. 
Elevation; 65 m. 
Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Setting; Flat loess plain. 
Nearest Primary Drainage; Nahal Shuva. 

Site No.; 76. 
Site Name; Rag'ibat el Wazza or Site of the Kissufim Mosaic. 
umi 0^0089^. 
Site Type; Permanent habitation; nucleated settlement. 
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Description; A lar^e field covered with Byzantine and recent Islamic 
remains. Most of the area is currently under irrigated cotton-
fields and is therefore beyond any reconnaissance efforts. However, 
seven specific components are separately recorded. 

(A) The intact mosaic floor and foundations of a Byzantine 
church at the southeast corner of the settlement. At the time of 
the survey, the church was under excavation by the Israel Depart
ment of Antiquities, directed by Mr, Rudolph Cohen (1977s25^-256). 
This mosaic is exceptional for its more naturalistic depictions of 
exotic animals, human portraits, and important mythical scenes from 
the life of Alexander the Great. There are also many valuable 
dedicatory inscriptions dating the church to the reign of Justin II 
(A.D. 565-578), and a tomb for church notables. The bapistry is 
still intact but all other walls are destroyed to foundation level. 
Also, part of the mosaic was destroyed during surface grading 
operations that originally uncovered the floor. An Arab house 
built into the inside of a hill next to the church has destroyed 
the apse. 

(B) Recent Islamic homestead. 
(C) A pottery kiln and associated waster dump are located on the 

north slope of a small wadi which runs into a larger wadi before 
emptying into the Wadi Ghazza. It is due north of the Kissufim 
mosaic in an area crosscut by wadis. The cylindrical structure is 
similar to one found at Um Gerar, site 68. It is fire-reddened on 
the outside and vitrified to a green color on the interior. Pot
tery still adheres to the walls of the kiln which is slightly dis
turbed by recent pot-hunting. Half of the structure is exposed by 
wadi cutting activity but probably the entire circumference is 
preserved. 

(D) A large square cistern constructed from sandstone chunks 
set in a cement that is liberally tempered with seashells. The 
same concrete is used to plaster the interior and exterior sur
faces. Large quantities of Byzantine pottery litter the area as 
well as small amoimts of recent Islamic sherds. 

Location; 200 meters north of the Kissufim mosaic between sites 76C 
and 76E. 

Dimensions; 2.10 meters by 2.10 meters, square. Walls are 40-50 cen
timeters thick. 

Condition; The interior and exterior walls are recently exposed by 
trenching, presumably by pot-hunters. 

(E) A series of pottery waster dumps along the minor tributary 
that empties into the V/adi Ghazza to the north. These deposits are 
found on the northeast edge of the settlement. Most of the pottery 
is from bullet-shaped amphorae with smaller amounts of other types 
occurring. Numerous fired flat square bricks, measuring 17 x 17 x 5 
centimeters, ailso occur and may be from the kiln construction. 
South of here on the same wadi tributary is component C, the 
ceramic kiln and waster dump. Taken together, these deposits repre
sent the remains of a very extensive amphorae manufacturing in
dustry at the site. A well preserved limestone potters wheel found 
in the vicinity of component F also attests to the pottery manu-
factiire here. 
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(F) Twp cisterns incorporated into a nov/ ruined Palestinian 
homestead. Each is built of sandstone chunks set in concrete. One 
cistern is well enough preserved to have the overflow system in
tact. All other remains are recent Islsimic although a limestone 
door post with socket heis been reused in the later constructions 

Location; Site 76 is approximately 1 kilometer northwest of Tell 
Jemmeh, on the west side of a small tributary that leads into the 
Wadi Ghazza. 

Other Componentst Recent Islamic. 
Condition of Site; Almost the entire area is under cultivation or dis

turbed by pre-19^8 Palestinian homesteads. The church is pre
setted because it was under enough soil to protect it from surface 
activities and is next to a recent structure from which the farmers 
keep their plows at a safe distance. 

Elevation; 60 m. 
Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Setting; Flat loess plain. 
Nearest Primary Drainage; Wadi Ghazza. 

Site No.; 78 (72, 73, 7^, 75, 79). 
Site Names Khirbet al Etzepharia. 
UTM; 10350919. 
Site Type; Permanent habitation; nucleated settlement. 
Description; Three cisterns built of isandstone fragments set in con

crete, One has a column fragment built into its side. Another 
cistern has a small round pool or settling tank adjacent to it» 
Byzantine pottery covers the entire hill on which the cisterns are 
built. 

Location; The area is surrounded on three sides by small wadis. The 
largest wadi, on the west, separates this site from the larger 
settlement on site 79» 

Dimensions; Each cistern is about 5 meters deep and 2 meters in 
diameter. 

Other Components; Medieval Islamic cooking pots are found in the area. 
Condition of Site; One area is plowed but otherwise a large part of 

the site is undisturbed. 
Elevation; 60 m. 
Surface Soil; Loess, 
Subsoil; Loess, 
Topographic Setting; Flat loess plain 
Nearest Primary Drainage; Nahal Shuva, 

Site No.; 79 (72, 73, 7^, 75, 78). 
Site Name; Khirbet al Etzepharia, 
UTM; 10300920. 
Site Type; Permanent habitation, nucleated settlement. 
Description; The top and slopes of a hill are covered with Byzantine 

pottery and architectursil remains. Ceramics include Late Roman 
Ware, Eastern Sigillata, bullet-shaped amphorae and other 
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utilitarian types. A total of 2k components were recorded. 
Twenty of these are cisterns of different sizes and shapes. This 
is the only site where measurements were taken on all cisterns 
and this information is provided separately from the general de
scription. Many of the cisterns show evidence of reuse in the form 
of recently cemented openings or excavation of fill. Other com
ponents are as follows. 

(A) A well built rectangular stone house, dating to the recent 
Islamic period, whose walls are made from reused kurkar ashlar 
masonry, limestone floor slabs, and column fragments. It is lo
cated on the east side of the sitec 

(D) A square plaster lined pool built of sandstone fragments 
set in concrete. The floor is lined with limestone slabs. The 
dimension of the structure is ^.60 x 2.20 meters and the actual 
pool is 3'90 X 1.50 meters. The surrounding structures are almost 
completely eroded away and it is possible that this pool was part 
of a bathhouse. However, no evidence of a hypocast system could 
be found, 

(T) A large hole, 2 meters deep with sides measuring 5 meters 
by 3 meters. No function can be attributed to this space but it 
appears to be ancient, 

(V/) On the west bank of the Wadi Shuva and at the base of the 
hill at the southeast corner of the site where the wadi crosses a 
dirt road are a series of trash deposits. There is no immediate 
evidence of waster dumps but some of the material may have such an 
origin. See Table C-1 for cistern data. 

Location: On the western bank of Nahal Shuva, 1 kilometer southeast 
of Kibbutz Be'eri. 

Other Components; Recent Islamic. 
Condition of Site; Most of the slope on the east side of the site is 

unplowed but still experienes heavy natural erosion. The flat part 
on the West is completely disturbed by deep plowing. 

Elevation; 60 m. 
Surface Soil; Loess, 
Subsoil; Loess. 
Topographic Setting; Flat loess plain. 
Nearest Primary Drainage; Nahal Shuva, 

Site No.; 80. 
UTM; 09520878, 
Site Type; Unknown, 
Description; A light scatter of Byzantine pottery and sandstone frag

ments. 
Location; On the banks of a minor tributary that runs north to the 

Wadi Ghazza. It is west of Tell Jemmeh and north of the Kissufim 
road. 

Dimensions; 56 m. x 53«5 m. 
Condition of Site; The slope is very heavily eroded leaving no ̂  situ 

remains. There are deep erosional gullies on either side of the 
site. 

Elevation; 65 ni. 



Table C-1. Measurements of cisterns. 
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I.D. Diameter Depth Condition 

B - 6.30 m« Reused and intact 

C - 3.80 m. Reused and intact 

E - - Completely filled in 

F 5.10 m. - Almost completely filled in 

G 3»80 m. 5.70 m. 

H 1.90 m. - Drain pipes intact but filled 
in 

I - - Completely filled in 

J 1.50 m. - Completely filled in 

K - 7.50 m. Square head still preserved 

L 2.50 m. 2.00 m. Partially filled in 

M 2.60 m. k,70 m. 

N 2.h0 m. 5.50 m. Drain pipes intact 

0 3.20 m. ^0,50 m. 

P 3.30 ra. 2.50 m. Partially filled in 

Q 1.30 m. 2.^0 m. Partially filled in 

R - - Severely disturbed 

S 2.10 m. 2.00 m. Partially filled in 

u 2.00 m. 3.30 m. Drain pipes still intact 

V 2.90 m. - Partially collapsed into wadi 

X Completely destroyed bj' plow
ing 
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Surface Soil; Loess, 
Subsoil; Loess. 
Topographic Setting; Flat loess plain. 
Nearest Primary Drainage; Wadi Ghazza, 

Site No.; 86 (87A, 88) 
Site Name; Khirbet Madur. 
UIM; 10020911. 
Site Type; Trash deposit and/or waster dump. 
Description; A very large scatter of sherds in which bag-shaped 

amphorae predominate. Bullet-shaped amphorae also occur but in 
small amounts. Late Roman Ware and cocking pot fragments caoi also 
be found. Pieces of vitrified clay and mud brick that are scat
tered throughout the site indicate debris from pottery productions. 

Location; In a eucalyptus grove 1 kilometer north of the intersection 
of the Nahal Gerar and the Be'eri-Sa'ad road. 

Dimensions; 71B60 m. x 16.50 m. 
Condition of Site; Completely disturbed by the planting of trees. 
Elevation; 50 m. 
Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Setting; Flat loess plain. 
Nearest Primary Drainage. Nahal Gerar. 

Site No.; 87A (86, 88), 
Site Name: Khirbet Madur. 
UTO; 0B900906. 
Site Type; Cistern. 
Description; This site is outside the random sample and not used in 

the comparative analysis. It is a large cistern of stone, gravel, 
and concrete which is half exposed by a small wadi that flows into 
the main course of the Nahal Gerair. Now there are large Sabra 
growing over it. It may have been used by the former inhabiteints 
of the Palestinian village of Abu Mu'alik which was located to the 
West, 

Location; North of the main site of Khirbet Madur on a minor tributary 
that runs south into Nahal Gerar. 

Dimensions; The diameter is 5e90 meters and the depth is 3»50 meters 
and partially filled in with silt. 

Other Components; Recent Islamic. 
Condition of Site; The side of the cistern is half exposed by the 

cutting action of the wadi. 
Elevation; ^5 ni» 
Surface Soil; Loess. 
Subsoil; Loess, 
Topographic Setting; Bank of a minor tributary on the flat loess plain. 
Nearest Primary Drainage; Nahal Gerar, 
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Site No»; 88 (86, 87A). 
Site Name: Khirbet Madur. 
UTM; 09990902. 
Site Type! Permanent habitation, nucleated settlement. 
Description; This site is not in the random sample and is not used in 

comparative analyses. It was recorded, however, and like other 
sites found outside the survey area, it is depicted as an outline 
on the map instead of as a blackened area. This site covers two 
hills intersected by a wadi tributeiry of Nahal Gerar. The main 
occupation is on the east side. There are large amounts of bag-
and bullet-shaped amphorae sherds as well as wasters and vitrified 
clay from a large ceramic industry hereo Next to the road, where 
it descends to the bottom of Nahal Gerar on the east side, are the 
plowed remains of a church or other public buildings. Wall founda
tions can be seen and hundreds of tesserae litter the surface. On 
the opposite hill are eight cisterns and remains of massive walls. 

Location; On either side of a minor tributary just north of the place 
where the Re'im-Sa'ad road crosses the Nahal Gerar. 

Condition of Site; The east hill is almost completely destroyed by 
surface grading and tree planting. The west hill is undisturbed 
but the cisterns show evidence of reuse. 

Elevation; 50 m. 
Surface Soil; Loess. 
Subsoil; Loess. 
Topographic Setting; Bank of wadi in the flat loess plain. Area is 

more eroded and hilly thsm surrounding terrain. 
Nearest Primary Drainage; Nahal Gerar. 

Site No.; 90. 
UTM; 10280876. 
Site Type; Permanent habitation; either nucleated settlement or large 

homestead. 
Description; This site is not included in the random saaiple survey and 

is not used in comparative analyses. The slightly sloping area is 
covered with Byzantine pottery, particularly sherds from bullet-
shaped amphorae. Three separate components are recorded, 

(A) A very large structure of indeterminate dimensions built of 
kurkar and limestone chunks set in concrete. Ashlar masonry was 
ailso employed in the construction, but only in the upper courses. 
This may be a cistern but it appears to be too massive. It may be 
part of an industrial installation or a bathhouse. The structure 
is very badly damaged by both erosion and human activity. It is 
located at the northern end of the site, 

(B) In the east central section of the site is a cistern made 
from kurkar and limestone chunks set in concrete. It is plastered 
and totally emptied of silt. The settling basin on the southwest 
side is fully preserved. The diameter is 2.70 meters and the depth 
is 3.70 meters. The basin measures 1,20 by 1,00 meters, 

(C) Also in the east central section, southwest of component B, 
is a reused cistern of similar construction. The square access 
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hole is still preserved at the top of recent concrete and steel 
construction shows it to be a recent repair. There is still water 
inside even though it has not rained here for at least foxir months. 
Many bag-shaped amphorae sherds litter the area. 

Location; On the north bank of Nahal Gerar where a dirt agricultural 
road and a water pipe cross the wadi. 

Other Components: Recent Islamic. 
Condition of Site; Most of the area seems to be untouched by agricul

ture, Large pieces of water pipe section cover the area and part 
or the western edge has been dug up when the pipe line was in
stalled, A lot of redeposited soil and debris is found along the 
western road. 

Elevation; 65 m. 
Sxirface Soil; Loess. 
Subsoil; Loess. 
Topographic Setting; Lower terrace of the Nahal Gerar, 
Nearest Primairy Drainage; Nahal Gerar. 

Site No,; 101, 
Site Name; Vicinity of Khirbet Ma'on. 
UTM; 0933083'f. 
Site Type; Permanent habitation, single family unit. 
Description; The site is composed of three components, each of which 

is disturbed by natural and human activity. On a flat surface, 
intersected by a recently formed wadi, is a large scatter of pot
tery and architectural debris. 

(A) On the south side of the sits, exposed by the cutting 
activity of a large, older wadi that runs north into the Nahal 
Asaph, is a dump of domestic trash and waster material from pottery 
production. Sherds from Late Roman Ware c£in be found with wasters 
from the manufacture of bullet-shaped amphorae. Some building 
material and vitrified clay can also be found. 

(B) In the center of the site, on a small arm of land formed by 
the confluence of two wadis, is a widely dispersed scatter of build
ing material, including wadi cobbles, limestone, and kurkar. The 
remains are isolated and indicate that a small building may have 
been here. Everything has been extensively plowed up and disturbed 
by the planting of a eucalyptus grove. It is unusual that very 
little pottery can be found in this area. 

(C) On the other side of the more recently formed wadi is a 
typical cistern built of wadi cobbles set in concrete. As usual 
it is bell-shaped. The remains of a settling tank can still be 
seen and ceramics and fired bricks litter the area around it. Some 
fired bricks were even used in the construction, or possible repair 
of the cistern. Its diameter is 2.90 meters and its depth is 3.50 
meters. 

It is quite possible that this site represents the remains of 
a potter who lived outside of the town of Ma'on, whose ruins can 
be found one lilometer away to the south. 
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Site No.: 103 (lO't, 105). 
UTM; 10860851. 
Site Type; Trash deposit. 
Descriptiont Kurkar sandstone and pottery eroding out of the side of 

a hill. Among the sherds are examples of Eastern Sigillata v/hich 
date this material to the Late Roman Period as opposed to the 
Byzantine period. 

Location: On the upper part of a badlands region eind next to a small 
tributary that runs north into the Nahal Pattish. This site is 
about 1/2 kilometer south of site 51. 

Condition of Site; No ̂  situ remains could be found which may sug
gest that this is redeposited trash or habitation debris. 

Elevation; 85 m. 
Surface Soil: Loess. 
Subsoil; Loess. 
Topographic Setting; Badlands region just below flat loess plain. 
Nearest Primary Drainage; Nahal Patish. 

Site No.: lO^f (I05, 105)® 
UTM; 10860851. 
Site Type; Trash deposit. 
Description; Grey ashy soil and sherds eroding down the slope of a 

small wadi. Among the pottery is Late Roman, Eastern Sigillata, 
Medieval Islsunic painted geometric ware, and grey ware. Apparently 
this is a mixed deposit. 

Location; On the easternmost of three wadis that run into the Nahal 
Patish. It is one wadi east of site IO3. 

Condition of Site; The deposit is severely eroded down a ̂ 5® slope but 
some situ materials still remain. 

Elevation; 85 m. 
Siirface Soil; Loess. 
Subsoil: Loess. 
Topographic Setting; A badlands region just below the flat loess plain. 
Nearest Primary Drainage; Nahal Patish. 

Site No.; IO5 (IO3, 104). 
UTM; 10890851. 
Site Type; Permement habitation or temporary habitation; nucleated 

settlements 
Description; On a natural butte with a square flat area on top are 

the widely dispersed remains of a Late Roman settlement. Many 
pieces of Eastern Sigillata attest to an early date that makes it 
contemporary with the older component of site 51 to the North. 
One tessera is found but there are no other observable architec
tural remains. There is also no pottery eroding down the sides of 
the butte. Because of the scanty remains it is difficult to deter
mine the function or intensity of the occupation. It may be sug
gested that this was a military encampment to guard the natural 
route along the Nahal Pattish from Gaza to Beersheba and the Negov. 
Alternatively, it may have been a temporary caravan halt on a trade 
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route along the wadi. In either case, it would form a parallel in 
function to the larger and more extensive occupation at site 52 
which guards the Nahal Gerar less than a kilometer to the North, 
It may even be that site 105 was a daughter settlement to site 51 
since ceramics show them to be contemporai'yo 

Location; Flat plain overlooking the badlands of the Nahal Pattish. 
Dimensions: ^9 meters along the north-south axis and 100 meters along 

the east-west axis. 
Condition of Site; There is no evidence of cultivation but apparently 

the site has undergone severe natural erosion. 
Elevation; 85 m. 
Surface Soil; Loesso 
Subsoil; Loess. 
Topographic Setting; Badlands are all around this flat topped butte. 
Nearest Primary Drainage; Nahal Pattish, 

Site No,; 108 (51), 
UTM; 10880859. 
Site Type; Permanent habitation; nucleated settlement. 
Description; This site is on the south side of Nahal Gerar, opposite 

to site 51, It is not distinguished on the regional map but is 
included with the overall territory of site 51, Three components 
can be distinguished, 

(A) A fragment of floor foundation made of concrete and wadi 
cobbles and edged with pieces of limestone. It is apsidal in shape 
but too little remains to give it a positive identification. Four 
very large limestone blocks in the vicinity may have come from 
this building. This component is exclusively Late Roman, judging 
by the pottery in the area and is the easternmost of the three 
components. It is on a wadi terrace of steep hills and deep 
gullies, 

(B) A potter's waster dump from the manufacture of bullet-
shaped tjnphorae. It is eroding from the top of a slope down into 
the former wadi terrace. The majority of sherds are on the north
west side of the exposure. Vitrified mud brick and pottery can 
be seen eroding out of the southeast side. This site is spatially 
associated with components C and D, 

(C, D) Two cisterns of typical bell-shaped Byzantine construc
tion made from sandstone and wadi cobbles set in concrete and 
plastered on the interior. Cistern C is 19»20 meters east of 
cistern D, The eastern section of C is destroyed where a settling 
basin may have been located. At 5»80 meters southwest of cistern 
D is a small square foundation of sandstone which may have been a 
settling tank. Around both cisterns are many architectural ele
ments of sandstone and limestone indicating a structure which no 
longer remains. The dimensions of cistern C are k»20 meters in 
diameter and ^,10 meters deep. Cistern C has a diameter of 3»20 
meters but is filled in. One can find many pieces of Late Roman 
and Byzantine pottery in the area. Obviously the earlier Roman 
occupation at the site encompassed both sides of Nahal Gerar and 
this pattern continued through to the Byzantine period. 
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Location; Site 108 is on the south side of the Nahal Gerar and oppo
site site 5I0 

Condition of Site; The area is imdergoing extreme natural erosion and 
it is doubtful if any situ architectural remains can be found 
except for the cisterns. However, the area has not been affected 
by agriculture. 

Elevation; 80 m« 
Surface Soil; Loess, 
Subsoil; Loesso 
Topographic Setting; The upper terrace of Nahal Geraro 
Nearest Primary Drainage; Nahal Gerar, 

Site No.; 110. 
UTM; 1013087^. 
Site Type; Permsment habitation; nucleated settlement. 
Description; A lairge mound rises two to three meters above the sur

rounding fields. It is covered with wadi cobbles, basalt and 
kurkar grinding stones, limestone floor slabs and ashlar masonry, 
column fragments, and other debris. The site is cut along an east-
west axis by an erosional gulley so that there are two hills, one 
north and one south. The south hill contains both Byzantine and 
Islamic pottery, including the thoroughly disturbed remains of a 
cemetery. On the northeast edge of the south hill are two cisterns 
of typical Byzantine construction but reused. On the southwest end 
of this hill is a concrete lined shaft that is too distxwbed to 
tell if it is a well or a cistern. On the north hill only Late 
Roman and Byzantine pottery can be found. Apparently the Islamic 
occupation was restricted to the southern part of the site, sug
gesting that the cemetery is the actual Islamic component at the 
site. Two waster dumps can be seen crossing from the southern 
sides of the northern hill. They represent debris from the manu
facture of bullet-shaped amphorae. Three more cisterns can be 
found across the center of the hill and two are on the flat fields 
at the base of the mound where the gulley cuts the mound in two. 

Location; Site 110 is located on the south side of Nahal Gerar, two 
kilometers southeast of Kibbutz Re'im, It lies just east of a 
major series of irrigated fields. 

Dimensions; The cisterns have diameters ranging from 3 to ^ meters 
with only one having a measurable depth of 6 meters. 

Other Components; Medieval Islamic, Recent Islaimic, 
Condition of Site; Both parts of the mound are totally plowed up in 

recent times. All surface architecture is totally displaced and 
the cemetery is only distinguishable by the many human bones and 
masonry fragments on the surface. Most of the cisterns are 
damaged and silted in or intentionally filled in. 

Elevation; 65 m. 
Surface Soil; Loess, 
Subsoil; Loess, 
Topographic Setting; Flat loess plain. 
Nearest Primary Drainage; Nahal Gerar, 



APPENDIX D 

THE FAUNAL REMAINS FROM BYZANTINE JEMMEH* 

Introduction 

A small collection of faunal material was recovered during the 

excavation of Byzantine Jemraeh in the summers of 197^ to 1976. The 

specimens were shipped to the National Museum of Natural History, 

Smithsonian Institution, where they were processed. The designation 

"Byzantine" is somewhat of a misnomer for this collection since the 

bulk of the remains come from Mameluk Islamic levels. There are a total 

of 1208 faunal fragments whose distribution is given in Table D-1 (see 

Po 303). The Byzantine sample was recovered from Fields 1, 2, and k 

and dates from the ^th to 6th centuries A.D. Fine distinctions in the 

stratigraphy noted during excavation are lumped together due to the 

small size of the sample. Late Roman materials, dating from the 1st 

to 4th centuries A.D. were found in the lower levels of Field 4 and in 

Burial 4. Iron Age remains were excavated from beneath the Byzantine 

trash deposit of Field 2. 

The Collection 

The following lists detail the collections found in each field. 

The measurements, where indicated, are according to A, von den Dreisch 

•"The data reported in this appendix were prepared for thra author by 
Paula Wapnish and Brian Hesse, The National Museum of iJatural History, 
Smithsonian Institution, who examined the faunal remains from Byzan
tine Jemmeh. 
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(1976), "The Measurement of Animal Bones from Archaeological Siteso" 

Except where indicated, all designations are for lower teeth; tooth 

fragments are mixed and usually offer no possibility of discernmento 

In the list below, D refers to distal and ]P refers to proximal., 

Field 1 

I. Surface 

Locus: Field 1, Level 0 

Bos: 
1 D Humerus (BT=56.2) 
1 D Metatarsal (BD=^9.0, HT=27.2) 
1 PH I mature (GLpe=if9.6, Bp=25.3, SD=17.9) 
1 premolar worn 
1 D Tibia 

II. Mamluk periodo Stone and mud brick wall fill® 

Loci: Field 1, Level 1; Field 1, Room 1, Fill. 

Scrap: 315 

Shell: 
15 Glycymeris sp« 
10 Helix sp. 
2 Uonal sp. 
1 TJnionidae, Anodonta. or Pinctada 
1 ? 

Aves: 
1 humerus (from a large partridge-sized bird) 

Rodentia: 
1 femur 
1 tibia 
1 rib 
1 maxilla 

Canid: 
2 carnassials 
1 PH I 
1 Petrous 
2 tooth fragments 

Camelus; 
1 PH I immature 



Large mammal: 
2 navicule-cuboid 
1 orbit 
1 metapodial shaft 
1 D radius 
1 P tibia diaphysis 

Bos; 
5 teeth fragments 
2 vertebra fragments (one w/cut marks) 
2 ribs 
1 P hximerus complete, immature 
1 caudal vertebra 
1 radial carpal 
1 P sesamoid 
1 P femur diaphysis 
1 D tibia 
1 metapodial shaft 
IP metatarsal (Bp=^8o3; SD=25.0) 
1 D metapodial 
1 naviculo-cuboid (GB=45»2) 
2 PH I 
1 PH II (Bp=26.9; SD=21.1; BD=23.^; GL=35.5) 
1 PH III 

Equid: 
1 tooth 
1 D humerus 

Ovis/Caprat 
63 tooth fragments 
1 incisor juvenile 
5 incisors mature and heavily worn 

5 P^ 
5 Ml, 2 
2 M3 
1 P5 
22 mandible fragments-
1 m5 
1 maxilla 
1 pm upper 
7 Ml, 2 upper 
15 cranial fragments 
2 general vertebra (one shows evidence of exostosis) 
1 lumbar vertebra 
1 thoracic spine 
17 ribs (2 proximal) 
1 scapula 
1 P radius (tool) 
2 ulna 
1 ischitim 
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6 innominate (one bears cut marks) 
1 carpal-tarsal 
1 metapodial shaft 

III. Mamlvik period. Floor and sub-floor cist 

Loci: Field 1, Room 1, Floor 1 and sub-floor cist. 

Scrap: 8l 

Shell: 
6 Glycymeris 
^1 Helix sp. 
1 Donax sp. 

Aves: 
1 radius (from a partridge-sized bird) 

Reptilia; 
1 mandible 

Bos: 
1 mandible w/4ll, and M2 in wear 
1 D radius epiphysis 
1 P tibia diaphysis 
1 D tibia epiphysis 
1 metapodial shaft 
1 astragalus (GLl=60,if; GLm=55«9; Bd=4l«7) 

Ovis/Capra: 
1 mandible 
1 incisor mature 
2 ribs 

Juv, Ovis/Capra: 
1 ulna 
1 radis/ulna 

IV, Mamluk, Below Floor 1 

Loci: Field 1, Room 1, Level 2 and sub-floor test pit. 

Scrap: 22 

Shell; 
1 GlvcvTneris sp. 

Large Mammal: 
1 thoracic vertebra 

Bos: 
1 Hit 2 upper 
1 D tibia 



Ovis/Capra; 
1 humerus shaft 

Ovist 
1 astragalus (GL1=30.9; GLm=28.if; Bd=19.7; Dl=l6.9) 

Caprat 
1 PH II immature 

Removal Floor 2. Mamluk, pre-floor 1 

Loci: Field 1, Room 1, Level 3 and Floor 2 

Scrap; 68 

Shell: 
1 fragment avian shell 
1 Glycymeris sp« 

Aves: 
1 coracoid (from a partridge-sized bird) 

Reptilia: 
1 humerus 

Large Mammal: 
2 incisors worn 
1 p3 
1 scapula 
1 naviculo-cuboid 

Camelus: 
1 PH I (GL=6le5; Bp=52o3; SD=22.3; Bd=29.^) 

Bos: 
1 femur shaft 
1 calcaneus 

Ovis/Capra: 
7 tooth fragments 
1 Ml, 2 upper 
k cranial fragments 
1 general vertebra 
3 ribs 
1 D humerus shaft 
1 D radius epiphysis 
1 innominate 
1 tibia shaft 
2 astragalus 
1 calcaneus mattore 
Yz D metapodial epiphysis 
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Juv. Ovis/Capra; 
1 Horn core fragment 
1 scapula 
1 shaft 

Capra; 
1 PH 1 mature (PL=33o9; PW=10.8; raSHW=8,5) some degree 

of exostosis on distal end 
1 PH II mature (PL=24.3; mTH=7.1) 

VIo Pre- or early Mamluk; pre-floor 2. 12th-13th century or earlier. 

Loci; Field 1, Room 1, Level k and 6 

Scrap; 3 

Shell: 
2 Glycymeris sp. 

Large Mammal; 
1 caudal vertebra 
1 caput femoris immature 
1 metapodial shaft 

Bos; 
1 occipital condyle 
1 PH I immature 

Ovis/Ca-pra; 
1 rib 
1 ischium 
1 tibia shaft 

?; 
1 pubis (bearing cut marks) 

VII, Post lA-th century robber trench. 

Locus; Field 1, Room 1, Level 5» 

Scrap; 2 

Aves; 
1 fused vertebra 
1 femur (both from partridge-sized birds) 

Bos; 
1 ischia 
2 PH I 

Ovis/Capra; 
1 mandible 
1 Ml, 2 in wear 
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Fish: 
1 bone 

VIII o Late RomaJi-Byzantine 

Loci: Field 1, Test Trench 1, Levels 10 and 11; Test Trench 2, 
Levels 9 and 12® 

Scrap: l6 

Shell: 
1 Glvcvmeris spo 
1 Thais ? 

Aves: 
1 coracoid (from a partridge-sized bird) 

Fish: 
2 ribs 

Rodentia: 
1 tibia 

Large Mammal: 
1 rib 

Ovis/CaTJra: 
1 mandible fragment 
1 M3 
1 Ml, 2 upper 
2 ribs 
1 D metapodiail immature 

Field 2 

!• Late ^th-5th centuries. Byzantine trash deposit. 

Loci: Field 2, Level 1 

Scrap: 125 (includes one flenser fragment) 

Shell: 
6 Glvcvmeris sp. 
1 Murex sp. 

Fish; 
1 

Canid: 
1 P Metacarpal 



Bos; 
1 scapula neck 
1 carpal/tarsal 
1 P Femur 

Camel: 
1 D Metapodial 

Large Mammal: 
1 tooth fragment 
1 cranium 
1 mandible 

Ovis/Capra: 
i incisor mature 
1 rib 
1 crania 
1 mandible 

II. Iron Age Fill 

Loci: Field 2, Levels 2, and 4, 

Scrap; 58 

Shell: 
5 Glycymeris sp« 
k Helix spe 

Large Mammal: 
1 scapula 

Bos; 
5 tooth fragments 
1 M both cusps in wear 
1 M 3 all cusps in wear 
1 horn core 
1 D femur shaft 

Ovis/Capra; 
19 cranial fragments 
1 rib 
1 M both cusps in wear 
1 D Humerus epiphysis 

Field k 

I. Late ^th-early 5th century A.D. with some 6th century in
trusion. 

Loci: Field Level 1 and Feattire 1 
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Scrap: 6 

Shell: 
1 Unionidae, Anodonta or Pinctada 

Ovis/Capra; 
1 mandible fragment 

Capra; 
1 PH I mature (PL=36.1; PW=12.9; Shaft MW=10.7). 

II. Late 4th-early 5th century A.D. with some possible 6th century 
intrusion. 

Locus: Field 4, Level 2 

Scrap:' k 

Ovis/Capra: 
1 pif 

III. Late 4th-late 5th century A.D. No intrusions. 

Locus: Field 4, Level 

Scrap: 2k 

Shell; 
1 Glycymeris sp. 

Large Mammal: 
1 cervical vertebra 

Bos: 
1 Ml, 2 w/5 fragments 

Equid: 
1 Ml, 2 (GW~l4,7) possibly a donkey 

Ovis/Capra: 
1 mandible 
1 
1 cranial fragment 
2 cervical vertebrae 
1 rib 

TV. Late Roman; pre-^th century A.D. (lst-4th). 

Locus; F 4 Sq 1 (5) 
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Scrap: 10 

Ovis/Capra; 
1 glenoid fossa 
1 D hiimerus 

Burial k 

5rd-4th century A.D. Late Roman, 

Bos; 
1 Petrous 
1 cranial fragment 

Large Mammal: 

1 shaft 

Ovis/Capra; 
1 cranial fragment 

Ovis; 
1 scapula (NL=22.if; NH=21.6) 

Burial 9 

3rd-^th century AoD., Late Roman 

Aves: 

1 ulna 
1 tibiotarsus or tarsometatarsus (from partridge-sized 

bird) 

Discussion 

The variety of species recovered indicated that a rich fauna 

is present. The Ovis/Capra remains which dominate the sample (ca« 10 

to 1 with respect to Bos taurus) seem to be mostly mature individuals 

judging by the degree of wear on the teeth. Table D-1 shows the tooth 

staging cccording to wear patterns developed by Payne (1973s281-50'+). 

The staging of eruption and wear to determine age is done on individual 
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Table D-1. Staging of individual teeth. 

Tooth Area VJear Pattern Stage Age 

m. 

F 1 II 

F k III 

F 1 II 

unerupted 

—
 

A -

C 

F 1 II ^ ^ 

(There are four specimens in F 1 II, Stage D-=G) 

M- _ F 1 II 

M, _ F 2 II 

F  k  I I  

F 1 II 

F 1 VIII 

^1,2 ^ ̂  

M ,  F i n  

D - G 

D - G 

E - G 

E - I 

G - H 

G - I 

0-12 nose 

6—12 niose 

1- 2 yrs, 

1- 2 yrs 

1- 6 yrs, 

1- 6 yrso 

2- 6 yrs. 

2-10 yrs. 

^4— 8 yrso 

't-10 yrso 

8-10 yrs. 
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teeth because the collection contains no complete or even partially 

restorable mandibles which would have provided a more reliable cri

terion. 

Unfortunately, the collection is too small to estimate the 

mortality patterns of these species. However, a few unfused bone ele

ments are present. Those recovered are indicated in Table D-2 under 

the category Juv. O/C for Juvenile Ovis/Capra. The cattle, Bos taurus, 

appear to be a small breed. The category Large Mammal is used to 

designate those specimens intermediate in size between Ovis/Capra and 

Bos that cannot be identified further. The category "?" contains a 

speciman too distinct to be relegated to the scrap pile but still un

identified as to bone element or species. Several equdd specimens, 

probably E. asinus, and Gamelid are identified. No remains of pig were 

found, even in pre-Mamluk levels. The canid specimens are too fragmen

tary for positive identification, but are larger than fox. The bird, 

Aves. bones are of species about the size of a rock dove, quail, or 

partridge. The rodent bones come from species larger than house mouse, 

about the size of a gerbil. Reptilia are represented by some form of 

small lizard. One fragment of ostrich shell is present. 

The shells were identified by Dr. Joseph Rosewater, Department 

of Invertebrate Zoology, National Museum of Natural History, Smith

sonian Institution. We are most grateful for his time and help with 

such difficult identifications. The marine specimens include a variety 

of mollusca and are listed individually in the complete cnarts. 

Glycymerj.s sp. is by far the most common and represents to exploitation 

of marine resources along the Mediterranean, either through trade or 
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Table D-2. Number of bone fragments from the different periods of 
occupation at Byzantine Jemmeh, 

Sirrface Post M2 Mamluk Byzan, Roman 
Iron 
Age Total 

Ovis/Capra 2 202 18 3 22 2k7 

Ovis spo 1 1 2 

Capra spo 3 1 k 

Juv. O/C 5 5 

Bos sp. 5 3 35 k 2 9 58 

Large Mammal 16 5 1 1 22 

Equidae 2 1 3 

Camelidae 2 1 3 

Canidae 6 1 3 

Aves 2 3 3 8 

Rodentia if 1 5 

Reptilia 2 2 

Marine Shell 31 11 5 k7 

Land Snail 51 k 55 

Pisces 1 3 k 

Avian Shell 1 1 

Scrap 2 ^89 175 10 58 73^ 

ii^ii 1 1 

Total 5 10 853 22k 17 99 1207 

Total ID 

t 

O
O

 

7 ifl k72 

•Post Mamlvik remains are probably disturbed material from the Mamluk 

period. 
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primary collecting. The land snails appear to be of two types, Helix 

cfo ligata and a smaller variety. For the purposes of this collection 

we lumped them together and in Table D-2 they appear under the category 

Land Snails whereas in the complete lists they appear as Helix sp. 



APPENDIX E 

THE CEMETERY 

In 1972, Israeli engineers cut a road bed through a natural 

rise one-half kilometer south of Tell Jerameh, and just west of the new 

intersection to Kisufim on the Re'im-Magen road (UTM: 09720880)» In 

so doing, they exposed a Late Roman-Early Byzantine cemetery which 

escaped the major looting that was the fate of most other contemporary 

cemeteries in Palestine (Figo 5)• Of the 13 burials eroding from 

either side of the road cut, only three were disturbed since the road 

building and of these, only one was disturbed beyond recovery. It is 

unusual to find such a large number of unlooted burials and they con

stitute one of the few excavated and reported Byzantine cemeteries in 

the Negeve 

The Byzantine Jemmeh burials provide valuable information on 

the early population that settled at the foot of Tell Jemmeh just as 

the Negev was beginning to experience population growth and the intro

duction of Christian Byzantine culture. Even though we excavated a 

small nonrepresentative sample of graves, we still found great vari

ability in the types of burials and methods of interment. They provide 

interesting comparative data for the study of biirial practices in all 

of Palestine and the entire Eastern Mediterranean. From 11 intact 

burials came the remains of about 58 individuals. The ongoing study 

by Dr. J. Lawrence Angel, Department of Physical Anthropology at the 
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Smithsonian Institution, will provide data on the health, nutrition, 

and physical condition of the people at this time. 

The cemetery was first discovered by Flinders Petrie in 1927 who 

excavated some burials in this area but gives few details. He reported 

that all were looted (see Chapter k, History of Excavations). 

The early inhabitants of Byzantine Jemmeh buried their dead on 

the south edge of town. The church that was built south of the ceme

tery may have served as a mortuary chapel although the building appears 

to be much later than the excavated burials (see Appendix D, Site No, 

22). The majority of burials are regularly spaced along the north edge 

of the road and on the western side of the hill. One disturbed burial 

lies opposite the main group on the south side of the road cut. At 110 

meters to the East is a single double vaulted tomb exposed on the 

southern side of the road. In view of the great distance between 

burials, the regular spacing, the common cardinal orientation of all 

the burials, and the usual pattern of contiguous burials in Eoman-

Byzantine cemeteries, it must be presumed that the road has only ex

posed a small portion of a much larger burial ground. We must there

fore be aware that no final conclusions can be drawn about the total 

range of variability represented by the non-random sample that is 

available. 

Description of Burials and Artifacts 

Three burial styles can be distinguished within which a num

ber of different but characteristic interment methods were employed. 

"Burial style" here refers to the design of the space used to enclose 

the mortal remains. "Method of interment" refers to the way in which 
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the remains were placed within that space. The three burial styles are 

stone lined cists, pit burials, and jar burials. Each group will be 

described separately. 

Stone Lined Cists 

Burial 1 and 4; The most substaintial piece of burial architecture 

was this double vaulted structure built from kurkar ashlar blocks set 

in cement mortar (Figs. E-1, E-2). The "vaults" were a simple affair; 

each composed of rows of three stones set at an aingle on either wall of 

the cist and forming voussoirs. They support a row of three key-shaped 

stones which formed the roof. The common wall separating the two 

chambers supports the central voussoirs of each cist. The spaces 

between the voussoirs were filled with masonry and cement and a layer 

of concrete was poxured over the top as a sealer. From the outside the 

structure is rectangular. The floor is the natural clay substratum 

that foundation trenches on the outside show to have been excavated to 

the level of the tops of the vertical walls before the tomb was con

structed. Loess soil covered the structure from the base of the 

voussoirs to the surface, at least one meter above the tomb, where a 

monument, now missing, would have been placed. The back of the tomb 

was blocked by four courses of masonry, neatly set between the waQ.ls 

of each of the vaults. The front entrance was partially blocked by two 

immovable courses of large ashlar blocks which enclose the cists. On 

top of these, two more courses of roughly cut stones closed the en

trances. Grooves were cut into these blocking stones to facilitate 

handling. Tl-ie blocking stones of Burial 1 were broken by tomb looters 
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Figure E-l« Top plan and section drawings of Burials 1 and 
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Figure E-2o Burials 1 and k before opening Burial — Note the 
division between the loess soil suid clay substratum, and 

the foundation trench to the left of the chamber<> 
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but those of Burial k were intact. Both chambers were plastered with 

concrete mortar which has mostly fallen off. 

Burial 1 contained a multiple primary interment, an adult and 

child who were buried together, embracing one smother (Fig. E-3). The 

adult, a man about ^8 years old, had his right arm over the child's 

waist. The child, possibly a male about 7 years old, had his right 

arm placed behind the adult's back and his hand under the middle ver

tebrae. This sad scene immediately suggests disease or some tragic 

circumstance responsible for the deaths of the couple. 

The mouths of both individuals were open and both faced north. 

Both skulls were cut in half parallel to the floor and much of the 

post-cranial bones were also disturbed by tomb robbers. Luckily, 

enough bone remained situ but any burial goods were missing except 

for a few intrusive pieces of pottery and glass. We did find egg shell 

fragments from one small egg under the child's left scapula, possibly 

placed here to symbolize fertility and rebirth (Goodenough 1958:95)• 

Biirial k escaped the tomb looters because it was concealed by 

the loess soil which the road cut failed to remove. The two closing 

stones were taken down (Fig. E-2) to reveal a mixture of multiple pri

mary and multiple secondary interments from about l8 individuals (Fig, 

E-5), The bones closest to the cover stone were covered by loess that 

leaked through the cracks between the blocking stones. At the far 

south corner were three skulls. At the north side were seven skulls 

in a pile, five of which still had articulated vertebrae. Due to the 

poor to moderate quality of preservation and the fact that we could 

not reach more than an arms length into the cist without crushing 



513 

B U R I A L  1  B U R I A L  4 .  U P P E R  B U R I A L 4  L O W E R  

B U R I A L  5  

cobbles  

coini  

oskosy 

BB 

L E V E L  1  L E V E L  2  L E V E L  j  L E V l  l  4  

B U R I A L  1 1  

Figure E-3. Plan of burials in stone-lined ciste» 
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bones, only skulls and some associated vertebrae and raandables were 

separated during removal. Accurate maps of skulls could be made but 

there was no way to segregate the disarticulated and semi-articulated 

post-cranial material for each individualo Some of the skeletons 

appeared to have been redeposited at the same time as pieces of skele

ton were superimposed one over the other. Some burials were disarticu

lated with skulls piled in the corners and the long bones pushed to the 

sides to make room for later interments. A similar but more extensive 

example was Burial 11 described below (see Table E-1). The sexing and 

aging of skulls was provided by Dr. J. Lawrence Angel who cautioned 

that these are only preliminary findings subject to revision. 

Of special interest were skulls 12 and 13 and associated skele

tons. Here, under all the other burials, just like in adjoining Burial 

1, were an adult and child buried simultaneously (Fig. E-3» Burial 

lower). Like Burial 1 the child was a boy about the age of 8 or 9o 

The adult was a young woman between 19 and 25 years of age. The two 

skeletons were very poorly preserved and disturbed by subsequent 

burials. The lower limbs of the woman were missing and disarticulated 

long bones were scattered between them. Enough remained of the adult 

to show that the left arm was extended and under the child. To find 

such a situation repeated twice in adjoining cists elicits tragic 

scenes that can only be imagined at this time. The young age of both 

the woman and child in Burial ̂  is especially indicative of disease. 

V/e may presume that this was a family crypt and that all the 

people buried here were relatives which was the custom in Roman times 



Table E-1. Preliminary findings of sexing and aging of skulls in 
Burial 11.» 
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Skull No, Sex Age Skull No. Sex , Age 

1 M ? 50 7 M ho ? 

la F subadult 8 M 70 + 

2 F o 55 9 F ? 20 

2a F o young adult 9a F ? 50 

3 M 60- 10 M i+5 

• k F 7 young adult 11 F 35 

5a M 7 young adult 12 M 8-9 

5b M old adult 13 F 19-25 

6 M 50- Ih F ? ifO ? 

•"Findings provided by Dr. Lawrence Angel, subject to revision. 
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(Toynbee 1971) • Why so few infants were found is discust^ed below in 

the section on disease and health. 

Burial 4, like all the other graves, produced few artifacts. 

However, of special interest were three gold earrings found between 

skulls 12 and 15 (Fig. E-^.8, 9; Fig. E-5.1-2). They were made from 

heavy gold foil wrapped around cores of sandy paste. The pair of large 

earrings were permanently secured with twisted gold wire with flattened 

ends. The small unmatched earring was fastened permanently with a 

sliding clasp. The crescent shape was common throughout the Roman and 

Byzantine periods (going back to the Bronze Age!) but are usually 

found with attached stones, glass, or other ornamentation. 

Of significance was a small bronze coin which had been inten

tionally cut in half. It was very worn but could be identified as the 

AE 5 or AE 4 type dating to the second half of the kth. century A.D. 

(see coin catalogue). This date is quite consistent with the coins 

found in Burial 11 at the other end of the cemetery. 

Also found were five beads of ^ass, faience, and lapis lazuli, 

all of common shapes (Fig. E-'+.l-5; Fig. E-5,12, 15). An iron ring 

found in the fill (Fig. E-^,7) was similar to those from the Amman 

tomb (Harding 1950) and Beth She'arim (Avigad 1976), An iron nail was 

also recovered (Fig, E-^,6), Food offerings were possibly indicated 

by 5 animal bones found mixed with the secondary burials. They in

cluded fragments of cow and sheep or goat (see Appendix D), 

Burial 2; This vaulted cist was built in exactly the same manner 

as Burials 1 and k except that it was only a single vault. It was 

situated about 2 meters above the road bed, protruding out of the road 
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CMS. 

Figure E-'to Small finds from Burial 1 (l-?). Burial k (8-9)» and 

Burial 5 (10)» 
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Figure E-5« Sraedl finds from Buriad k (1-2, 12-13)» Bixrial 7 (9)i 
Burial 9 (7-8)* Burial 11 (3-6, 14-19), and Burial 

12 (10-11). 



cut in the hill. The entire area of the 53 by 150 centimeter chamber 

has been disturbed by grave looters in recent timeso No ̂  situ skele

tal remadns were recovered but fragments of one individual of indeter

minate sex, but about 25 years old at death, were found in the sifted 

fill. As expected no artifacts were recovered® 

Burial 5? This cist of kurkar ashlar masonry set in cement was 

capped by three large limestone slabs chinked with cement (Figo E-6). 

The slabs were broken in half and had partly fallen into the cist due 

to pressure from the earth that was used to fill the shaft in which the 

cist was constructed. On the west end of the cist was an extra course 

of headstones above the level of the capping stones. Like all the 

other stone lined cists, the floor was natural clay that was excavated 

to a depth of one meter before the cist was built. At the southeast 

corner on top of the covering slabs was the crushed remains of three 

partly restorable amphorae interbedded with two layers of white cement 

(not illustrated). These were the possible remains of the mason's 

pailate and concrete that were used to seal the tomb. 

Within the chamber was a fully articulated extended burial of 

a large adult male who died at the age of 55+• He was interred on his 

back and facing southeast with his arms flexed at the elbow and his 

hands over his shoulder blades. The bones of the left foot were dis

turbed by one of the faillen cover slabs (Fig. E-3). 

Despite assumptions that well constructed masonry cists might 

indicate greater wealth and status, only one common artifact was found 

in the burial. It was an iron key ring worn on the left middle finger 

of the deceased at the time of interment (Fig. E-4,10). 
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321 

Burial 11; The westernmost burial on the north side of the road 

was a stone lined cist of kurkar ashlar masonry set in cement (Figa 

E-6)o Its dimensions and construction were very similar to Burial 5 

and included a headstone on the northeastern end. Apparently no mortar 

was used to fasten the headstones which explains why they were tilting 

in toward the burial. In this case, however, there were two stones 

recessed from the side of the cist» The chamber was constructed of 

three courses of blocks and had a natural clay floor. On the outside 

of the cist, foundation trenches revealed that a pit was dug through 

over a meter of topsoil and one meter of clay substratum before the 

cist was built at the bottom of the shaft. The second course of stone 

on the northwest end was recessed from the bottom course, forming two 

ledges on this side. There was no evidence of stone slabs on top of 

the cist but one rectangular piece of limestone was found at the south

east and v/ithin the cist wh^ch may have been a remnant of the original 

cover. 

Contained within the chamber were an amazing number of primary 

and secondary burials as well as the largest number of artifacts found 

in any of the burials. The remains of up to 28 individuals were found 

(Fig. E-3). Each isolated individual was given a separate letter but 

just as in Burial 4, most of the skulls had been disarticulated from 

the bodies, arranged in neat piles, and the post cranials rearranged 

in the center of the chamber. Apparently when a body was interred, the 

remains of the previous burial was rearranged to make room for the next. 

Since it was impossible to associate most of the post cranials with 

skulls, the long bones, ribs, phalsunges, etc., were removed as four 
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separate levels as each skull was labeled, mapped, and removed indi

vidually. This was a long, tedious procedure taking many days, espe

cially since the remains were so poorly preserved^ The depth of each 

level was measured from the top of the cist, as were the depths of 

each skull and artifact. 

Burial llA was the last extended burial to be deposited and was 

therefore the most completely articulated skeleton at the top of the 

bone pile (Fig. E-3, Level 1; Fig. E-7). His head was propped up on 

flint wadi cobbles on the lower ledge facing southwest. Burial llA 

constitutes aill of level 1. 

Beneath Burial A were 10 disarticulated skulls, mandibles, and 

other fragments piled up like watermelons (Burials IIB-K and S). In 

some cases the mandibles, upper vertebrae, and ribs were still articu

lated to the skulls, indicating that the burials were not totally skele

tonized before being resirranged for subsequent interments. We removed 

these skulls in two levels: 35 to 60 centimeters (level 2), and 55 to 

75 centimeters (level 3) below the top of the cist. All post-cranials 

were also removed by these two levels. In level 2, the articulated 

leg bones, innominates, and lumbar vertebrae of one individual were 

mapped, removed, and arbitrarily assigned to skull B based on orien

tation, even though no certain association could be made. 

In the southeast corner of level 2, four more skull fragments 

were found piled in a heap. Three belonged to children ranging in age 

from IVi to 7 years (skulls 0, P, and Q). Skull R turned out to be part 

of Q. Other disarticulated infant bones come from this area as well. 



323 

Figure E-7. Burial llA as found in situ. 



J>2.h 

Nine more skulls appear in level 3 in the southeast half of the 

cist. They were not piled but rather evenly distributed throughout the 

space. Again, articulated vertebrae indicate some of the burials were 

not completely decomposed before being disturbed. Most of the post-

cranial bones in this area were fragmentary and poorly preserved. They 

were not mapped before removal. 

Only three skulls occurred in level 't, at 75 to 95 centimeters 

below datum. All of the bones found here were quite poorly preserved. 

In summary, it appears that Burial 11 was used as a repository 

for many secondary burials. Certainly some of the burials were pri

marily laid in this cist, but others may have been redeposited from 

other burials, either at one time or gradually. For example, skull Y 

was covered with channels as if attached by termites or some other 

burrowing insects. In the same way, the very fragmentary post-cranial 

remains of one individual were found scattered throughout the cist, 

also severely insect eaten. No other biirial had these marks and it 

appeared that the primary interment of this individual must have been 

somewhere other than Burial 11, It may be presumed that this was a 

family tomb although further skeletal analysis is needed to support 

this conclusion. Table E-2 lists the preliminary age and sex deter

minations which may be later modified in the final report by Dr, J, 

Lawrence Angel, The average age at death was 22,6 years which is 

quite young, and as can be seen there are no individuals who could have 

died of old age. In contrast, the average age at death in Burial k was 

k2 and many of those individuals lived to considerable old age. Such 

disparities between the tombs may only be due to sample error or 
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Table E-2, Preliminary findings of sex and age determinations, Burial 
11A."» 

Burial No. Sex Age Burial No. Sex Age 

A F ? 38 0 7 13^ 

B M ? 14- P F ? 5-

C F 17 Q-R 1 5-7 

D M S M mature adult 

E F ? 32 T 1 h 

F F ? 40+ U F 29 

G F ? 38 ? V M 31 

H o mature adxilt w M 18 

I F 35 X F ? 30 

J F 31 Y M 12-

K ? adolescent Z ? 24 

L F 29 AA F ? 3-4 

M M 24 BB M ? 4-5 

N F 26 ? F ? 30 

•Findings provided by Dr. J. Lawrence Angel, subject to revision. 
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differing burial customs with special regard to children. However, 

circumstances such as disease and nutrition cannot be ruled out as a 

factor. These are questions that must be ansv/ered by analysis of the 

skeletal material. 

More artifacts were found in Burial 11 than all the other 

burials combined. This may be due to social or economic differentia

tion (discussed below) or to the great number of individuals interred 

in this one chamber. The most important artifacts found were two coins 

from the clay floor, 9^ centimeters below the top of the chamber (Figo 

E-8), They provide some of the best dating evidence to be had in the 

cemetery. One bronze coin was minted in Antioch between A.D. 351-35^ 

dioring the reign of Constantius II. The other bronze coin is not as 

legible but certainly dates to the latter half of the A-th century A.D. 

A third coin found in the fill was completely illegible but is of a 

late 4th century A.D. type. These dates are totally consistent with 

the coin found in Burial k (see coin catalogue). 

Also found on the floor of the cist was a terracotta oskos or 

libation vessel in the form of a rooster with a stylized comb (Fig. E-9)« 

It was manufactured from a two-part mould and is hollow so that liquids 

can be poured into the tail and out oi the hollow beak. The bird is on 

a ring base and has an attached grooved ring for suspension. The clay 

is a fine, soft, buff-colored material without inclusions and is very 

fragile as if it was never fired. It may also be suggested that this 

is a dove or other small bird, but in either case the symbolism dis

cussed below still holds (see Goodenough 1958:^4—46). 
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Figure E-8. Obverse and reverse of two coins found in Burial 
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Figure E-9. Terracotta bird found in Burial 11® 
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Terracotta roosters and chickens are well known from the Roman 

and Byzantine period. Examples can be cited from the Athenian Agora, 

Egypt, and Palestine (see ceramic catalogue for this piece, Table E-3), 

but all function only as toys or effigies without openings to contain 

liquid. The only exception is from the potter's store in Jerash, 

Jordan where a terracotta oskos shaped like a cock- was found (Iliffe 

19^4:17, P« VI,89)» It is dated to no later than the early 2nd century 

A.Do, based on associated lamp styleso While similar in size, it 

differs in all other characteristics from the Byzantine Jemmeh example. 

The Jerash piece has a loop handle, red slip, a flat base with no legs, 

and greater definition of feathers and other features. Certainly the 

rooster oskos is extremely raire and the style from Byzantine Jerameh is 

without parallel. 

The association of roosters, as well as other birds, is not at 

all uncommon in Roman and Byzantine Palestine. Chicken or rooster 

skeletons were found in two ̂ th-5th centrury graves at Pella (R. Smith 

19735182) and small gallinaceous bird bones were recovered from Burial 

9 at Byzantine Jemmeh. Also, a terracotta cock came from a tomb at 

Tell Beisan (Rockefeller Museum, Case U, No. I676). 

I hoped that this symbol, representative of resurrection and 

fertility, might be used to identify an early Christian burial because 

of the obvious association of the cock's crow and Christ's rising from 

the tomb. However, Goodenough rightly points out that the cock, and 

other birds were found as funeral offerings or representations in pagan, 

Jewish, and Christian burials alike (Goodenough 1958:59-69; see also 

Vol. 1:68; Vol. 2:18, 10'+; and Vol. 6:165). Therefore, no positive 
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religious attribution for the Byzantine Jemmeh cemetery can be made 

with this evideiice &..Lone« More will be said in the discussion of re

ligion below® 

Another impressive artifact from Burial 11 was a glass pitcher 

found standing below the infant skulls in the southeast corner, 75 

centimeters below the top of the chamber (not illustrated). This 

vessel was badly broicen and disintegrating when found and suffered 

greatly from the shipment ot America. It is currently under restora

tion at the Smithsoiiian Institution. 

In all levels of the burial we found body ornaments of glass, 

stone, and metal, A few bronze bracelets were still attached to green 

stained radii and ulni but most of the items were mixed through the 

debris as a result of periodic human distiirbance and the natural de

scent of materials to lower levels during decomposition. Descriptions 

of the items are fouiid in the catalogue at the end of this chapter and 

illustrated in Figures E-10 and E-5-3-5? E-5.1^-19)• They include two 

silver bracelets, a silver amulet case, bronze bracelets, a kohl stick, 

and a bell. Also found were many small iron nails concentrated above 

skull L at 53 centimeters below the top of the cist. Many beads of 

glass, faience, carnelian, and stone were found as well. All of these 

finds are quite typical of Late Roman and early Byzantine tombs in 

Palestine as indicated by the parallels listed in the catalogue. 

Pit Burials 

The most common burials were simple rectangular shafts dug 

through the loess top,:.'oil and into the sterile clay substratum. 
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Figure E-lOo Small finds from Burial 11 



352 

Frequently, four or five stonea were placed about one-half meter above 

the biu?ial before the rest of the shaft was backfilled. 

Burial 6; This shaft was cleared to a depth of 068 meters below 

the present, highly eroded surface of the road embankment (Fig. E-11). 

Apparently the covering stones were disturbed in antiquity because a 

large kurkar block, of the type normally used to cover a burial, stood 

vertically above the pelvis of the skeleton. The extended burial was 

slightly flexed at the knees and faced south. Probable tomb robbing 

accounted for the poor bone preservation. The remains were of a 35 

year old woman. V/est of the head was a platform of hard packed earth 

containing the mould of a vertical standing wooden board. This may 

have been a head slab or stele but not a coffin such as found in Burial 

9. There were no artifacts to be found which may have been intentional 

or a result of grave robbing. 

Burial 7' Just west of Burial 6 was a neatly cut rectangular pit 

covered by large sandstone blocks (Fig. E-11). The largest block, at 

the west end was placed vertically over the biirial but not touching it. 

The hands of the 35 year old man were placed on the pelvis at burial, 

with the head facing east. Part of the left radius and ulna were dis

turbed during excavation and generally the bones were poorly preserved. 

The only artifacts were two long necked glass unguentaria. One was in 

the fill ifl cemtimeters above the burial along the east side of the 

pit while the second was found directly over the right shoulder of the 

skeleton (Fig. E-5.9)-

Burial 8t This pit was sealed by six kurkar blocks that were set 

in angles toward the center of the shaft at 50 centimeters above the 
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floor (Fig. E-ll). At the bottom was a fully extended burial, facing 

south, and with the right hand over the sacrum and the left hand over 

the lumbar vertebraeo The bones were very poorly preserved, especially f 

the skull which crumbled after exposure. No artifacts accompanied the 

burial. 

Burial 9: Dug to a depth of l80 centimeters below the present 

stirface was a shaft sealed by foiu* large limestone slabs which covered 

the body at 80 centimeters above the floor (Fig. E-ll). The stones 

were set diagonally in the pit, each leaning against alternate sides 

of the pit. Apparently the slabs were too wide to be placed horizon

tally over the body. Under the stones were fine water laid loess lam

inae intermixed with carbonized vegital matter. The greatest amount of 

carbon was directly over the head of the skeleton on the northeast side. 

Above the head one carbonized date seed was recovered. 

The well preserved, fully extended skeleton faced east. This 

38-year old woman was buried with her right hand over her left inom-

inate and her left hand over her right shoulder with the elbow bent. 

This burial was unusual because we were able to discern the 

board moulds of a coffin in which the body was interred. The full 

dimensions of the casket could be fully determined because we also 

found the horizontal mould of the cover. The casket was I8 centimeters 

long, k7 centimeters wide on the northeast side, 50 centimeters wide on 

the southwest side, and 20 centimeters high. There were no indications 

that the coffin was anything more than a simple box. No nails were 

found so the boards must have been fastened with wooden dowels or dove

tail joints. 
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Wooden coffins are rarely found in Roman-Byzantine burials. 

The only known examples come from the Nabataeein necropolis at Mainpsis 

(Negev 1972:110). Where nailless coffins and coffin moulds were re

covered, and the Bar-K khba period cave at the Dead Sea where archae

ologists found a gabel-roofed inlaid casket. 

The only artifact found in Burial 9 was a small mould-rnade 

terracotta lamp deposited on the floor of the shaft in the southern 

corner, outside the coffin (Figo E-5.8). The hantile and center were 

broken in antiquity and the sooted spout indicated use. This shape is 

distinctive of 2nd-3rd century A.D. contexts from which examples can be 

found at the Athenian Agora, Jebel Jofeh, the Amman Tomb, Beth She'arim, 

and Gezer (see catalogue of ceramics). Although this lamp type is 

usually dated to a period earlier than the coins found in Burials 4 and 

11, some Byzantine examples are still available (Macalister 1912;PI. 

CI.1,5). 

Within the coffin, two bones of a small partridge-sized bird 

(Aves) were found (see Appendix D). These may be a food offering, or 

more likely, they symbolize rebirth and fertility. Such symbols are 

common in Pagan, Jewish, and Christian buriails (Goodenough 1958:^^-69) 

and occurred as a terracotta rooster in Burial 11. 

Besides the lamp, the only other artifacts found were five 

sherds of Eastern Sigillata A Ware (Fig. E-5.6, ?)• All but one were 

found in the fill below the capping stones and if found as whole ves

sels might certainly indicate an early date for the burial. However, 

they were only small fragments and are considered to be temporally in

trusive . 
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Burial 10; This shaft contained three separate levels of primary 

biurials. The pit extended I.80 meters from the surface into the clay 

substratumo At lo20 meters below the surface the shaft v;as sealed by 

five large rough cut kurkar sandstone blocks ranging in thickness from 

2k to 28 centimeters (Figo E-12)» The northernmost stone was supported 

by flint wadi cobbles set into the sides of the shaft and another block 

was set 18 centimeters above it. This construction may have served as 

a headstone or "vault" over the head of the burial. On two of the 

blocks we found remains of a partly restorable amphorae (Fig. B-6,1) 

and a cooking pot which may have been used in the burial ceremony® 

They are not associated with cement as were the amphorae found on the 

slabs of Burial 5« Across the two southernmost stones the marks of 

the road construction equipment could be seen so we must consider out-

selves lucky that this burial escaped destruction. Below the stones 

were 60 centimeters of fill containing large amounts of clay and am

phorae sherds. 

The first skeleton, Burial lOA, was fully extended and interred 

with his arms at his sides and facing east (Fig. E-12). There was a 

large ribbed base from a bullet-shaped amphora under the skull serving 

as a prop to adjust the head to an upright position. The skull was 

well preserved but the post-cranials suffered from some form of dis

turbance. The ribs, vertebra, phalanges, left innominate, and even 

the mandible were missing. Rodent activity is suspected. Preliminary 

examination shows this to be the remains of a 52 year old man who was 

laid to rest without accompanying grave goods. 
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The second skeleton, Biirial lOB, lay 20 centimeters below lOA 

under the same kind of fill as found below the capping stones. This 

individual was interred with the head on the northwest end of the shaft, 

in the opposite direction from Burial lOA whose head is at the south

east end. The skeleton, that of an 11-year old boy, was fully extended 

with hands over the innominates and the head lying on the left side 

facing southwest. The state of preservation was most unusual in this 

individual. The skull was crushed in antiquity and parts of the 

maxilla and teeth were scattered around the skull. In addition, it is 

difficult to explain the manner in which the distal end of the left 

femur, patela, tibia, and fibula were all displaced. It appears that 

such disttirbance must have occurred after the desiccation of the body. 

Rodent activity may be suspected since this disturbance was directly 

below the most disturbed area of Burial lOA. Undetected animal bur

rowing through the shaft might cause this unusual appearance. No grave 

goods accompany this burial. 

The third skeleton, Burial IOC, 2,15 meters below the surface, 

was covered by 15 centimeters of hard clay which separated it from lOB, 

An extended skeleton of a man, age ifO, was interred with the head 

oriented to the southwest, like lOB above. The skull was slightly 

crushed but the rest of the skeleton was well preserved. The lower 

left leg was accidently displaced during excavation and was removed 

before final photographs and drawings were made. As with the burials 

above, no grave goods were recovered. 

Burial 10 poses some difficult problems of interpretation. It 

cannot be immediately ascertained if the bxirials were deposited 
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simultaneously or periodically. Layered burials of this sort are known 

from rock cut kokim tombs in northern Palestine such as at Beth 

She'arim (Avigad 1976:127? Fig. 59o5-7)» and as part of a system of 

secondary burials at other Byzantine cemeteries (Meyers 1970:22-2'+). 

However, to find a system of periodically deposited primary burials in 

an excavated shaft seems unlikely. Burisil 10 seems to have been dug 

deeper than other pit burials, suggesting that it was the original in

tention of the grave diggers to deposit more than one body in the shaft. 

Thus, while these peculiar features raise some intriguing questions, no 

definitive answers can be presented as yet. Disease or traumatic death 

cannot be discounted as a factor if this was a simultaneous multiple 

primary burial as I suspect. 

Burial 12; This pit burial, the easternmost in the series on the 

north slope, was already partially exposed by the eroding embankment 

of the road cut. Most of the extended skeleton appeared only a few 

centimeters below the surface (Fig. E-1). As a result, the bones were 

in an extremely poor state of preservation. Fortunately, the skull, 

from a 28-year old man, fared better than most of the post-cranial re

mains. Between the left lower leg and the side of the shaft, two frag

ments of limestone covering slabs were found, evidently the disturbed 

remains of the shaft cover which had long since eroded away. 

The only artifacts were two glass unguentaria. Bottle 1 was 

near the place of the left knee and Bottle 2 was next to the remaining 

fragment of the right ulna, near the hand. Earth pressure had crushed 

both but accurate situ drawings could still be made (Fig. E-5.10, 

11). 
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Jar Burials 

Burial 3t This, the only single primary burial of a fetus or new 

born infant, was found between Btirials 1 and and in front of the 

roof of the rectangular double vaulted tomb. The vessel was part of a 

bullet-shaped amphora (Fig. B-5o^)« Most of the bones inside were com

pletely decomposed and, unfortunately, these pitiful remains were 

destroyed by vandalism before they could be recovered. 

It is interesting that a number of similar jars were found at 

the level of burials on the north side of the road, just east of Burial 

12 (Fig. B-5.1, 2). However, there were no bones found in any of 

these. Presumably they had some other function. 

Dating and Biirial Orientation 

The cemetery of Byzantine Jemmeh yielded vast quantities of 

skeletal remains but very few artifacts with which to date them. Most 

of the metal, glass, and other ornamental artifacts are of types found 

in graves dating from Late Roman through Byzantine times. The four 

coins found in Burials ̂  and 11 at least help to establish that these 

stone-lined cists were definitely in use during the second half of the 

4th century A.D. But what of the other burials? The only datable 

object from a pit burial was the terracotta lamp in Burial 9. Hov/ever, 

even though they are most common in the Late Roman period, examples can 

be found from kth and 5th century contexts (Macalister 1912;Tombs 117, 

12k). 

An examination of the buriail orientation and spacing indicates 

that all of the graves aire roughly contemporary. All are oriented 
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along a northwest-southeast axis with a range of variation of only 26° 

(Figo E-I3). Furthermore, the burials of the northern group are quite 

regularly spaced and include both pit and cist burials without apparent 

spatial segregation (Fig. E-l4)o 

While I hesitate to provide beginning and ending dates for the 

cemetery, a terminus antequem is indicated by the potter's waster dumps 

that cover many of the burials on the north slope. Most notably, 

Burial 11 lies closest to Feature 2, the large undisturbed waster dump 

at the southwest corner of the Byzantine Jemraeh settlement. Directly 

over Burial 11 we found a pit intruding through the upper shaft fill, 

containing large amounts of vitrified clay, brick, and ash which are 

typical kiln firing refuse. Similar pits occur through the area of the 

cemetery, containing overfired amphorae as well. I have tentatively 

dated at least part of the series of waster dumps to the early 6th cen

tury (see Chapter Feature 2). Thus, the cemetery must have been 

abandoned and long forgotten before this period since it is unimaginable 

that the townspeople in this period would have allowed potters to use 

an ongoing burial ground as an industrial dump. 

Therefore, datable artifacts, burial orientation, and archae

ological context show the cemetery to date to the eeirlier period of 

settlement in the fields south of Tell Jemmeh. 

Evidence of Social Stratification, 
Religion, and Ethnicity 

The cemetery at Byzantine Jemmeh provides very little direct 

evidence for the social, ethnic, or religious character of the popula

tion. The symbolism of objects or burial styles cannot be unerringly 
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assigned to Christian, Pagan, or Jewish religious groups, or to Aramaic, 

Nabataean, Greek, or Arabic language speakers. However, some infer

ences may be drawn from the exsunination of regularities in burial be

havior reflected by burial style, methof of interment, and association 

of grave goods. Also, comparisons with other contemporary cemeteries 

in Palestine and the Eastern Mediterranean are useful for placing them 

in a regional perspective. 

Many problems present themselves here. The sample site is too 

smsuLl to derive statistically valid inferences of normative behavior 

relating to biu-ials. For this, a regional study of Roman and Byzantine 

burial practices in Palestine is in preparation by another author (John 

Landgraff 1978, personal communication). There is also a lack of 

genersil principles for the interpretation of burial remains cross-

culturally (Tainter 1978:123). Too often, cross-cultural studies focus 

only on formal similarities without regard to the determining social, 

environmental, and ideological factors, Binford (1971:25) traced the 

history of mortuary studies to conclude: 

It is only after we understand the organizational properties 
of cultural systems that we can meaningfully make comparisons 
among them in terms of culture context. The contemporary 
archeologist's practice of making comparisons among cultural 
units in terms of inventories of culturail content, while 
making no attempt to isolate and understand the variables 
affecting the frequency of distribution of content in the cul
tural units studied, is a fruitless and, I fear, meaningless 
passtime. Frequency differences in the incidence of extended 
burial versus flexed burial, cremation versus inhumation, 
mound versus cemetery burial, etc., are not measures of "popu
larity" or degree of intersocietal "influence." Variations 
among cultural units in frequencies of various forms of mor
tuary treatment vary in response to (a) the frequency of the 
character symbolized by the mortuary form in the relevant 
population and (b) the number and distribution of different 
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characteristics symbolized in mortuary treatment as a function 
of. the complexity and degree of differentiation characteristic 
of the relevant societyo 

The works that attempt to understand the variability of burial 

behavior, whether within one culture or cross-culturally, focus on 

general considerations of cultural evolution or the identification of 

normative levels of sociocultural integration (see Tainter 1978:11^-

115)• Some scholars want to know if the burials reflect a "tribal" 

or "chiefdom" level of social organization as defined by classical evo

lutionists (Brown 1971) o In ajiother exeunple, Rathje (1970) used grave 

placement and associated grave goods to demonstrate changes in Maya 

social stratification from that based on achieved status to a system 

of hereditary ascribed status. Most of these studies are successful 

in broadening o\ir understanding of elusive prehistoric social structure 

and variables which are of concern here; namely location of burial, 

burial style, method of interment, association of grave goods, and the 

correlation of all of these with the sex and age of the deceased. 

However, some of these basic questions of social organization in Byzan

tine Palestine are more than sufficiently answered by historical textso 

Indeed, when we look at the Byzantine Jemmeh burials, as elsewhere in 

Roman-Byzantine Palestine, we notice a remarkable lack of differen

tiation in grave goods and burial styles, regardless of the age, sex, 

or determined social status of the deceased. For the use of grave 

goods to infer social differentiation, Tainter (1978:121) remarked: 

There is no logical or empirical basis for this approach. 
Mortuary ritual is a process of symbolization. The nature of 
a symbol is such that the relationship between the form of the 
symbol and its referent is arbitrary, or, at most, expedient. 
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Given this, there is no intrinsic reason why social distinc
tions must be symbolized by mortuary associations. Indeed, in 
a recent survey of ethnographic mortuary systems (Tainter 
197^:125), it was found that the use of material inclusions to 
signify status distinctions was decidedly a minor practice, 
used in less than of all the cases (n=93)« This result 
alone suggests that the extensive reliance EUTcheologists place 
on grave associations is likely to be inappropriate (emphasis 
his). 

Certainly grave goods alone rarely indicate the wealth or sta

tus of the deceased but a number of associated variables, such as used 

by Rathje, may lead to inferences concerning social structure. In the 

case of the Byzantine Jemmeh cemetery, it could be readily seen that 

body ornaments of precious metals and serai-precious stones were non-

randomly distributed. They were in two stone-lined cists (Burials k 

and 11). This was not intentional behavior on the part of the moxurners 

to indicate the relative status of the deceased but rather, I believe, 

the personal possessions of women who wore these items to their graves. 

As noted at the Kurnub necropolis, the only grave goods found were 

with female interments (Negev 1972). At Byzantine Jemmeh only the 

gold earring in Burial k could be positively attributed to a female 

since Burial 11 contained almost entirely disturbed secondary burials. 

Hov/ever, it seems to be a reasonable assumption that the silver orna

ments, bronze bracelets and beads, were worn by women, many of whom 

were represented in the cist. All of the coins found were in Burials 

k and 11, as well. 

Females buried in simple pits were always found without any 

body ornaments. In addition, the lack of grave goods in Burial 5» a 

stone-lined cist is reasonable since the single primary b\u?ial was a 

male. 
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V/e may therefore hypothesize that people buried in stone-lined 

cists had greater access to energy, resources, and labor needed to 

quarry sandstone blocks in the Gaza Strip region, transport them to 

Byzantine Jemmeh, manufacture the cement, dig a large pit, and con

struct the chamber. Certainly the simple pit biirials required much 

less energy, although stone-lined cists intended for numerous secondary 

burials may be cheaper in the long run than excavating many shafts for 

the same number of primary burials. The initial expenditure for the 

stone cists is much greater, of course. In terms of cost per burial, 

the single male buried in Burial 5» with its kurkar walls eind limestone 

cover, would be relatively extravagent compared to other cists in the 

cemetery, even if associated grave goods give no indication of this 

individual's wealth or status. 

The correlation of grax^e goods worn by females and stone lined 

cists provide some evidence of differential access to wealth within 

the Byzantine Jemmeh community. Whether this also represents differ

ences in status within the community is a matter of conjecture, ail-

though it is observed in other societies that control of energy flow 

relates to political authority (Eisenstadt 1963; Rathje 1970), In 

Byzantine communities, we know that certain positions of authority were 

to people of wealth. While these positions afforded a certain status, 

the responsibilities were personsilly quite expensive and wealthy land

owners ofti3n tried to avoid such imperially imposed offices (Jones 

196'+:737f•)• Up until A.D, 3^2 some decurions received exemptions from 

service by leasing imperial land, but after that date we know that 
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people of wealth and status continued to be tenants of the res privata 

but still had to fulfill curial duties (Jones 196^:353i 7^^)» 

Of greater concern than social stratification are questions of 

ethnic and religious composition at Byzantine Jemmeh and the changes 

that were beginning to take place with the advent of the Byzantine 

Empire. We know from the Nessana documents that communities of 

limitinae in the Negev in the 5th, 6th, and early 7th centuries repre

sented an amalgam of ethnic groups. In one family one might find 

people with names of Nabataean, Greek, Aramaic, and Arabic origin 

(Kraemer 19^58). This was at a time when Christianity and monasticism 

were well established in the area and as the documents show, many 

people had adopted Byzantine social legal practice. This is also a 

period of increased incursions of Arab Bedouin into the Negev, and 

probably of Arabian peoples preceding the great armies of the Islamic 

invasion in A.D. 63^ (Negev 1976b; Aswad I963). Most primary sources 

focus on the hostile confrontations between Bedouin and settled com

munities (Mayerson 196^; Christides 1970). However, some Nessana docu

ments indicate peaceful trade between the two groups and personal names 

show that some Bedouin settled in towns and adopted Christianity and 

other aspects of Byzantine culture. This type of assimilation may have 

been an important aspect of the process of change leading up to the 

Islamic invasion and seizure of political control from the Byzantine 

(Stratos 1972). 

The Byzantine Jemmeh cemetery provides little evidence of these 

changes in the second half of the 4th century, when Christianity and 

Greek Byzantine culture were barely beginning to gain a foothold in the 
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Negev. Certainly traditional pagan worship was prevalent until the 

beginning of the 5th centtiry AoD, when Bishop Porphyry, with the po

litical support of Empress Eudoxia, closed the temples and consecrated 

the church (Meyer 1907:6^; Downey 1963:29). Only after this time do 

tomb inscriptions and church construction reflect the rise of Christi

anity in the Negev. Even in the 5th century, there are references to 

the large pagan communities and temples in the Negev city of Elusa, 

where only a small Christian community coexisted (Negev 1976b:360)o 

The Byzantine Jemmeh burials provide no data to dispute the view that 

the area was predominantly pagan, with people of Nabataean or Aramaic 

ancestry living in the areao In addition, the consistent northwest-

southeast orientation of burials does not conform to the east-west 

positions of Christian churches and cemeteries (Ovadiah 1970). That 

the 6th century potters of Byzantine Jemmeh were allowed to dump refuse 

on the cemetery is yet another indication that these were non-Christian 

burials. 

There are still many unresolved methodological and theoretical 

problems which must be addressed before burials can be used to trace 

changes in religious and symbolic behavior among divergent ethnic and 

religious groups in Byzantine Palestine. As Goodenough (1958:Vol. 1, 

5-6) argues, Jewish, Christian, and Pagan groups were all heavily 

affected by Hellenistic culture, art, and religion which is reflected 

in common burial symbolism and methods of interment. It cannot be 

assumed that early Christians deviated from traditional pre-Christian 

burial practices or placed diagnostic artifacts in their tombs. Indeed, 

the Byzantine cemetery at Gezer contained contemporary artifacts with 
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both Christian and Jewish symbols in the same chamber (Macalister 1912), 

Apparently more than one family used the same chamber while members of 

the same family may also have belonged to different religions. Similar 

circumstances are apparent in the Via Latina catacomb in Rome where 

Christian and pagan representations co-occur (Toynbee 1971t24^). 

Identification of ethnic origins is an equally difficult matter. 

The people of Byzantine Jemmeh practiced the same burial forms as other 

groups in Palestine at this time and within the same range of vari

ability. I therefore cannot make specific determinations such as 

Nabataean, Arab, Jewish, or otherwise. As already discussed, the range 

of artifacts found is limited to those types' commonly retrieved from 

all Roman and Byzantine burials, no matter what the demonstrable re

ligious or ethnic background of the deceased. It cannot even be 

assumed that the cemetery is ethnically homogeneous. At Kurnub, a 

typically Jewish ossuary burial was found among the Nabataeain burials 

(Negev 1972) and at the earlier 2nd century B.C. cemetery of Marissa 

a mixture of Nabataean, Greek, Jewish, "Egypto-Hellenistic," and 

Idumean names were found in the tomb of one family (Goodenough 1958: 

Vol. 1, 75-7^). 

V/ith due consideration for the problems that arise from formal 

comparisons of mortuary practices, I think a partial tentative identi

fication can be made. To find parallels for which actual cultural 

affinities can be inferred, we must look at the entire complex of 

burial features as they represent a behavioral system directed towards 

disposal of the dead. It must be kept in mind, however, that the 

similarities discussed below do not necessarily represent shared 
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Semitic or similar cultxiral affinities through time, as presented by 

Meyers for secondary burial practices (Meyers 1970). With this per

spective, the closest parallel is the Nabataean necropolis at Mampsis 

(Kurnub), excavated by Avraham Negev (1972). The following features 

bear striking similarity to Byzantine Jemmeh, not as disassociated 

physical elements, but as an integrated system of burial practices. 

1. The major burial styles are represented, pit burials, invari

ably covered by five limestone slabs, and stone-lined cists constructed 

at the bottom of shafts. 

2. Primary burials occur mostly in pits, always extended with an 

east-west orientation, legs pointing east. (The Byzantine Jemmeh 

burials differ here with a northwest-southeast orientation and variable 

body placement.) 

3. Secondary burials from the ^th century are in stone-lined cists, 

often with heads piled in corners and other bones arranged in the cen

ter. This tradition can be traced back to the 1st century A,D, at 

Mampsis. 

Offerings are very scarce except for ornaments worn by women. 

As Avraham Negev documents (1972:120), the buried styles and 

interment methods are virtually the same as the Nabataean loculi 

burials in Jordan but adapted to the soft loess soil of the Negev, 

Likewise, many of the similarities between the l.yzaiitine Jemmeh and 

Mampsis cemeteries may be due to similar environmental and geographi

cal adaptations, Hov/ever, the actual permutations of traits in the 

two cemeteries are too numerous to discount a common burial behavior 

shared by the two populations. As yet, it cannot be determined if the 
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similarities are due to specific cult\iral affinities, spatial propin

quity, similar temporal range, or a combination of these factors. 

One feature that appears to be unique to Byzantine Jemmeh are 

the stone vaults over Burial 1, 2 and if. Nowhere else have I seen 

key-shaped roofing stones supported by voussoirs on either side of the 

cist walls. The closest parallels in Palestine are the Roman gabbled 

roofs over masonry chambers at Tel Zeror (Ohata 1970:P1. XLVII; Ogawa 

1976) and over rock cut cists at Beth She'arim (Avigad 1976:125-127). 

A similar construction method was used, but with roofing tiles 

(tegulae), in many provinces of the Romein Empire and are thought by 

Toynbee (1971:101-102) to represent relatively poor burials. Vaulted 

cists containing secondary burials are found in the contemporary Byzan

tine cemetery at Corinth although no cultural affinity may be assumed 

with Palestinian populations, of course (V/illiams, Macintosh and Fisher 

1975; V/illiams and Fisher 1975)• 

It has been suggested that the vaulting at Byzantine Jemmeh is 

an imitation of rock-cut kOklm but built in masonry as an adaptation to 

the loess soil of the Coastal Plain (J. Landgraff personal communica

tion 1978). The kok burial style, always found in catacombs or 

hypogea (chamber tombs), are very common in the Roman and Byzantine 

provinces of the Levant (Toynbee 1971:219f.; Avigad 1976; Macalister 

1912). They were used by Pagan, Jewish, and Christian groups alike 

and is further evidence of the shared burial symbolism of these dif

ferent religions. A vault or arch (in the case of arcosolia) may have 

been required construction over the burial cist to symbolize a temple 
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roof under which godCs) dwelt, and therefore representing the apoth

eosis of the deceased (Goodenou^ 1958:Vol. 8, 66, 70)® 

Even though there is no bedrock to cut kokim at Byzantine 

Jemmeh, the builders of the vaulted cists may still have wanted to 

maintain this symbolism. The fact that only some cists are vaulted 

indicated that this feature was not considered necessary by all seg

ments of the community. 

Mortality and Health 

An authoritative assessment of the physical condition of the 

individuals in this skeletal series cannot be given until after the 

completion of the osteological analysis. I merely caution, therefore, 

against possible misinterpretations of the mortality rate, with only 

19^ (11 out of 59 individuals) of the skeletons belonging to children 

or infants below the age of seven. This is extremely low compared to 

skeletal series of pre-industfial urban popxilations in the past or 

present (V/eiss 1973!107-107). It cannot be concluded that the people 

of Byzantine Jemmeh were unusually healthy, with most of the children 

surviving to maturity. This may be the case but more likely, the 

observed mortality pattern is a result of sampling error. The entire 

sample is small and only one infsint pot burial was unearthed. Other 

pot burials with children probably occ\ir around the cists but these 

areas could not be tested, only the surfaces eroding from the road cut. 

With the few exceptions of secondary burials in cists, very small 

children were probably buried in parts of the cemetery which were not 

excavated or in areas where their bones did not preserve. 
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Despite possible misinterpretations from the infant sample, 

there are still a noticeable number of elderly people interred at 

Byzantine Jemmeh. Fifteen percent, (9 individusils) lived to be over 

50 years old or more, many of them found in Burial 4. 

Summary 

The burials of Byzantine Jemmeh, although limited in number, 

reveal the gi*eat diversity of mortuary practices of the community in 

the 4th century AoD, These remains confirm the existence of a once-

thriving community in this early period of occupation after the aban

donment of Tell Jemmeh, from which no other evidence has been found in 

the form of buildings and trash deposits. This population of the royal 

estate of saltus Gerariticus was heterogeneous, as reflected by dif

ferent burial styles and associated methods of interment. The burials 

show a population which shared a common complex of traits with con

temporary Nabataean populations at Mampsis as well as other parts of 

Palestine, but which cannot be readily identified with one of the known 

religious or ethnic groups of the time. 
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Table E-3» Catalogue of ceramic girtifacts. 

Burial Figure Cat. Description 

3 B-5.^ 23 Amr)hora. D. 10 cm« High sand temper. P. 
7.^ 5A, S. 7o5YE 7A-6A. 

9 E-5.8 28 Lamp. Made from two-part mould. Sooted 
spout. Top of handle and upper surface are 
broken. P. and S. lOYP 6/3. 2nd to 3rd cen
tury A.D. Parallels; Athenian Agora 
(Robinson 1959:96, PI. if6.M129-130, 179-183, 
200-202); Jebbel Joffeh (Harding 1950;P1. 
xxv); Amman Tomb (Harding 195l5Pl» LXo'+9)» 
Beit She'arira (Avigad 1976:P1. IjXX.6); Gezer 
(Macalister 1912;P1. XLVIII.12, LI.1,5). 

9 E-5.7 32 Eastern Sigillata A ware base. D. 6 cm. 
P. lOYR 7/3-7/'+, S. ICR k/k-k/e. 

9 - 31 Eastern Sigillata A ware sherd. P. light 
pale yellow-green. S. lOR V6. Inside slip 
almost worn away. 

10 B-6.1 22 Amphora found above capping stones. D. 9 cm. 
High sand and mica temper. Low sherd temper. 
P. 5YE 5/6, S. 7.50 6/if. 

11 E-9 29 Oskos or rhyton shaped like a rooster. Made 
in a two-part mould. Possible painted stripe 
on tail and neck. P. and S. 7»5YP 8/2. 
Parallels: Gerash (lliffe 19^^:17, Plo VI, 
89) o 

11 E-5.6 30 Eastern Sigillata A ware base. Fotmd in 
shaft fill above burial. P. 7»5YR 8/6, S. 
lOYE V6. Unevenly applied slip. Concen
tric marks show trimming of base. 

B-5.1 20 Amphora found east of "Burial 12. Low crushed 
limestone temper. P. 2.5YR 5/6, wet smoothed 
slip outside 2»^TR 7/k, Painted red stripe, 
lOR near the base. 

B-5.2 21 Amphora found east of Burial 12. Low 
crushed limestone temper. P. 7»5YE 5/^» 
Wet smoothed slip both sides 7»5YR 6/4« 
Found near cat. no. 20. Also has a double 
stripe painted in red lOR k/k. 
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Table E-^. Catalogue of artifacts; coins. 

Burial Figure Cat. Description 

k 207 Bronze coin. Type AE 3 or AE 4, Cut in half. 
c. A.D, 350-^00, Illegible. 

11 E-8.3-^ 200 Bronze coin. Obverse; illegible. Reverse: 
wreath with VOTA. Middle-Late kth century 
A.D. Weight 3.29 gm. 

11 E-S.'f-Z 201 Bronze coin. Type AE 2. Obverse; DN CONSTATV_ 
P F AUG. Reverse; FEL TEMP RE_PARATIO. in 1« 
field, In ex. CON__. FH type not clear but may 
be k rather than 3* Weight 2.80 gm. Date; 
A.D. 351-35^9 reign of Constantius II. Minted 
in Antioch. 

11 20k Bronze coin. Type AE k. Illegible. Late ^th 
century A.D. 
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Table E-5» Catalogue of metal artifacts. 

Burial Figure Cat. Description 

h E-^,9 215 Pair of gold earrings. Found between skulls 
E-5.1 12 and 13. Parallels: Amman Tomb (Harding 

1951:87-88, PI. XXVII.216, 217, 224, 225, 228, 
232, 233, 33^+). 

k E-4,8 216 Small gold earring or nose ring. Found between 
E-5»2 skulls 12 and 13. Sliding wire clasp. See 

reference above. 

k E-4.7 2657 Small iron ring. Possible furniture fitting. 
Parallels: Beth She'arim (Avigad 1976:216, 
PL. LXXIII.l-3)o 

k E-4.6 2769 Small iron nail. Possible furniture fitting. 

5 E-A.IO 2766 Small iron key ring. Very corroded eind broken 
in three pieces. Parallels: Amman Tomb 
(Harding 1951:90-91, 328, PI. XXVIII.315). 

11 E-IOJ. 2757 Bronze kohl stick. Found in level 2. Parallels; 
Amman Tomb (Harding 1951:90, PI. XXVIII.281, 
259, etc.); Dhiban (Tushingham 1972:Fig. 28.17); 
Gezer (Macalister 1912;P1. CXV.15, XIV.I8, 
SVIII.I6, LXXXVI); Tell En Nesbeh (McCown 19^1-7: 
127, Fig. 127, 23o16); Jebel Jofeh (Harding 
1950:P1. XXVIII.259, 269, 281). 

11 E-10.2 2758 Bronze bell. Found in level 3. A bronze wire 
pierces the top and serves as the ring for the 
clapper inside. Commonly found in Roman and 
Byzantine burials. Parallels: Pella (R. Smith 
1973:P1. 78.10if8, .355, PI. 6k.l93)l Samaria 
(Crowfoot 1957:Fig. 100.22, Cat, Nos, I66, I68, 
671); Gezer (Macalister 1912:Plo LXXVIII,42, 
LXXIX.29); Beth-Shan (Fitzgerald 1931:^1, PI. 
XXXVIII.2); Nessana (Colt 1962:P1. XXII,37); 
Amman Tomb (Harding 1951:89, PI. XXVII.266, 
267, 279). 

11 E-10.3 2768 Small iron nails. 28 fragments were found but 
only the best examples are reproduced. Paral
lels: Amman Tomb (Harding 1951:90-91, PI. 
XXVIII.335); Beth She'arim (Avigad 1976:216, 
PI. LXXIII.if). 

11 E-10,5 2755 Two silver bracelets, each broken into three 
pieces. Found in level k. Laboratory analysis 
shows that they have been chemically altered 
to Silver Bromide. Parallels; Ammsin Tomb 
(Harding 1951:88). 
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Table E-5—Continued. 

Burial Figure Cat, Description 

11 E-10.6 2755 Three fragments of a silver octagonal amialet 
case. Found in level k. The two loops for 
suspension aiid part of the case are preserved. 
Parallels: Amman Tomb (Harding 19515 88, Pl« 
XXVIIo2Mf). 

11 E-10.7 2761 Bronze bracelet fragments. Found in all levels. 
E-10,8 At least tliree of the bracelets had sliding 

wire clasps. Parallels; DhlbSn (Tushingham 
1972:90, Fig. 25.20, 26.16, 27.18, .36, 28.1); 
Tell En Nasbeh (McCown 19^7sFig. 23.19); Gezer 
(Macalister 1912;P1. CXVIII); Stobi (Mikul^ic 
1973585, Fig. 53.^); Jebel Jofeh (Harding 
1950:P1. XXVIII.265, 283)3 
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Table E-6. Catalogue of glass artifacts. 

Burial Figure Cat. Description 

7 E-5.9 Two identical glass unguentaria. Only the 
specimen over the skeleton is preserved well 
enough for restoration and illustration. 
Parallels: Gezer (Macalister 1912:P1. xeiV.6, 
XCVIII.3); Pella (Smr.th 1973:213-21^1, PI. 
78.307, .309, .^05, .^06, .i+08, PI. 79); Samaria 
(Crowfoot 1957:Fig. 9^.12). 

11 Large glass pitcher. Found in level 3 below 
skulls 0-R. Vertical ribbon handle and spout. 
Extensive restoration necessary. 

12 E-5.10, 
.11 

Two glass unguentaria. Both specimens crushed 
by fill of burial. Drawings made while in situ 
and maintaining original shape. Parallels for 
b: Amman Tomb (Harding 1951:91, PI. XXIII.368). 



Table E-7. Catalogue of bead artifacts. 

Burial Figure Material 
Method of 

Manufacture Shape and Ornamentation* 

k E-if.5 fiaence mould short circular barrel, gadrooned 
E-5.13 

k E-it.3 glass drawn short circxolar barrel 
k E-k.2 lapiz short circular barrel 

lazuli 
k E-if.l glass wound(?) short circular barrel, separate 

( see Fig. E-10.4) 
cor© 

11/2 glass drawn short circular bicone 
11/2 E-5.18 glass drawn, long hexagonal prism, concave ends 

moulded 
11/2 E-5.17 glass drawn, long elliptical, concave ends 

pressed 
11/2 E-5.19 gla.sB drawn standard circular barrel. 

applied spots 
11/2 E-5.16 carnelian cut, polish. standard circid.ar circular 
11/3 glass drawn standard circular bicone (pear) 
11/3 E-3.1k glass drawn long circular barrel, gadrooned 
11/3 faience mould short circular barrel, large hole 
11/4 glass drawn standard circular bicone (pear) 
11/k glass drawn, mould long hexagonal prism, concave ends 
11/k glass drawn, mould standai'd hexagonal prism, one concave 
11/k carnelian cut, polish. standard circular barrel (doublecone) 
11/k E-5.15 faience mould standard circular bai'rel 
11/k red stone cut, polish. short elliptical wedge, both ends 

drilled 

Parallels 
a. Amman Tomb (Harding 19515 92, PI. XXXa391i ^00, 4o5); Dhiban 

(Tushingham 1972:Fig. 26.8); Samaria (Crowfoot 1957;Fig. 92,566); 
Jebel Jofeh (Harding 1950;P1. XXX). 

b. Dhiban (Tushingham 1972;Figo 25o5» 6); Samaria (Crowfoot 1957iFige 
92.27, 28). 

c. Dhiban (Tushingham 1972:Fig. 26.30; 27e24); Gezer (Macalister 1912: 
PI. LXXVI, LXXVIII). 

d. Dhiban (Tushinghsim 1972;Fig. 26o31; 27.28; 28.37). 
e. Dhiban (Tushingham 1972:Fig. 26.52). 
f. Dhiban (Tushingham 1972:Fig. 28.32). 

•Descriptions for method of manufacture can be found in Kidd and Kidd 
(1970). Terminology for shape and ornamentation come from Beck (1928 
and Van der Sleen (1973). 
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tiape and Ornamentation* ' Color Size Number Paral 

lort circular barrel, gadrooned blue large 1 a 

lort circular barrel green large 2 
lort circular barrel blue large 1 

lort circular barrel, separate white small 1 . 
core 

lort circular bicone green large 5 
ng hexagonal prism, concave ends green very large 1 c 

ng elliptical, concave ends green very large 1 

andard circular barrel, blue very large 1 d 

applied spots 
andard circular circular orange medium If e 

andard circular bicone (pear) green large 1 b 

tig circular barrel, gadrooned blue large 2 a 

art circular barrel, large hole green large 1 
indard circular bicone (pear) green large 1 b 

ig hexagonal prism, concave ends green very large 1 c 

mdard hexagonal prism, one concave green large 1 c 

indard circiilar barrel (doublecone) orainge large 2 f 

indard circular barrel green large 1 
)rt elliptical wedge, both ends red medium 1 
trilled 

1, kOO^ ^06); Dhiban 
rowfoot 1957:Fig« 92,566); 

Samaria (Crowfoot 195?!Fig, 

2^); Gezer (Macalister 1912: 

28; 28.37). 

J found in Kidd and Kidd 
:ion come from Beck (1928 
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