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ABSTRACT

ROYAL CITIES OF THE NEW KINGDOM: A SPATIAL ANALYSIS OF PRODUCTION AND  
SOCIO-ECONOMICS IN LATE BRONZE AGE EGYPT  .   

Anna Kathrin Hodgkinson

This study examines the distribution of high-status materials and archaeological and artefactual
evidence of their production in the settlements known as royal cities during the New Kingdom in
ancient  Egypt (c.1550-1069 BC).  The research  focusses  on the sites  of  Amarna,  Gurob and
Malqata, but also incorporates Qantir/Pi-Ramesse for comparison. The industries considered as
relevant for inclusion within this thesis are those of glass, faience, metal, sculpture and textiles.

No systematic  and comprehensive  discussion of  the intra-urban distribution  of  high-status
goods, their production or role as a marker of the nature of royal cities has been undertaken to
date. The approach of using spatial analysis as a means to detect patterns of artefact distribution
throughout  entire  suburbs  has  not  been  done  in  this  form  before  and  it  has  been  proved
successful in this thesis, although the methodological approach to each settlement necessarily
varies, depending on the nature and quality of the available data. This thesis also includes new
and unpublished data from survey and excavations at the site of Gurob, as well as critical and
detailed reviews of the archaeology and material remains at several other sites. 

Apart from an introduction and a conclusion, the thesis comprises two main analytical and
discussion chapters:

The  introduction  outlines  the  aims  and  objectives,  in  addition  to  the  theoretical  and
historiographical background to this thesis. In addition, it presents the sources used and methods
employed.  It  furthermore  provides  some  definitions  and  terminology  used  in  the  following
chapters.

The  spatial  and  artefactual  analysis  chapter  discusses  the  distribution  of  the  artefactual
evidence of glass-working, faience-production, metal-working and sculpture-production, as well
as the finished products, and the evidence of textile-working, for both Amarna and Gurob. Using
a Geographical Information Systems (GIS) model incorporating a database of all relevant finds
and a vector grid, distribution patterns are plotted and spatially and statistically analysed. This
was not possible for Malqata, however, and therefore that section contains a detailed discussion
of  all  information  available  on  the  nature  of  the  production  of  glass  and  faience  objects
throughout the site. This chapter highlights patterns of artefact distributions throughout the three
settlements, attempting the reconstruction of infrastructures.

The third chapter analyses workshops and factories in urban settlements in more detail.  It
includes a presentation of the archaeological remains at  sites O45.1 and IA1 at Amarna and
Gurob, highlighting parallels in layout and function. The chapter then focuses on archaeological
analysis  of  artefactual  assemblages  from selected  groups of  houses  at  Amarna  and Malqata,
highlighting their industrial diversity. 

The  thesis  concludes  by  summarising  the  results  from both  chapters,  and  using  these  to
address the research questions asked in the introduction. This chapter uses the preceding data
analysis  to  define three  broad types  of  workshops:  (1)  the large,  purpose-built  (often  royal)
workshops, (2) the larger houses involved in manufacture, but with limited specialism, and (3)
those working on a household-level with a low skill set. Based on the results from the analysis, a
series of organisational models has been proposed, one for each industry, including the control of
raw materials and the redistribution of half-finished and finished objects and their consumption.
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1 INTRODUCTION

This  thesis  aims  to  establish  both  knowledge  of  the  infrastructure  and  organisation  of  the

excavated  cities  in  Late  Bronze  Age,  or  New  Kingdom  Egypt  (c.1550-1069  BC),  and  an

understanding of the distribution, accessibility and control of the  high-status products and the

raw materials  used  for  their  manufacture.  This  is  done  by  analysing  the  distribution  of  the

artefactual and structural evidence of the manufacture of high-status goods from three sites used

as case-studies, namely Amarna, Gurob and Malqata. It attempts to achieve some understanding

of the control and distribution of the finished goods, highlighting buildings and areas in the

settlements that were more involved in the production, and others that would be the consumers

of high-status goods. By detecting some mutual patterns between the sites analysed, it has been

possible to achieve a good understanding of urban high-status manufacture throughout the New

Kingdom.

The  study  will  answer  a  number  of  research  questions  formulated  to  address  the  issues

outlined above. The questions may be either related to the definition of a specific term, or they

may  describe  an  issue.  Thus,  the  following  sections  first  outline  some  terminology  and

definitions  used  in  this  analysis  and  then  discuss  the  research  questions.  For  each  of  the

questions, there will first be an initial background discussion, followed by a brief presentation of

the data used in order to answer the question, and finally, the methodology is presented, which

leads to answering the research question posed.

1.1 Definitions

1.1.1 How can the term “capital” or “royal” city be defined for ancient Egypt?

Background

In order to understand the definition of a larger settlement's status one has to take into account

work and opinions of previous scholars. In the following section I give an account of published

material relating to urbanism and settlement archaeology in ancient Egypt in order to present the

various approaches that led to the current understanding of the terms capital and royal city.

Trigger (1972, 576-578) differentiates between two approaches to settlement archaeology as a

whole: one focussing on the location, size, spacing, material culture and activities, as opposed to

another  focussing  on  the  interactions  of  their  environmental,  economic  and  technological
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determinants.  While much information concerning the first  approach existed by this  date,  he

states  that  at  the  time of  publication  there  was still  a  lack  of  understanding concerning the

economic and technological interactions within the settlements.

Butzer (1976, 60) lists a hierarchy of settlement types: the large village, the small centre, the

large centre and the city. As actual  cities Butzer counts only Thebes and Memphis, since these

form the traditional “capital cities” of ancient Egypt.2 According to this model, the three main

settlements discussed in this thesis, Amarna, Gurob and Malqata, fall into the category of centre,

although at least one of them, Malqata, would have been part of a city, namely ancient Thebes.

Butzer (1976, 61) also notes that the centres would still have fulfilled very important roles in the

state, functioning as distributional “nodes”, as market centres with a location on the Nile, and as

the dwellings of craftspeople.

Bietak (1979, 106,  115ff.,  and 1981, 74-76) states that urban hierarchy developed through

production surplus, craft specialisation and the definition of activity boundaries in a settlement,

and Hassan (1993) presents an early state model representing a hierarchy rising from villages

over towns to the capital.  This model,  which actually focusses on early dynastic Egypt,  and

which is  based  on a  model  initially  published by Trigger  (1972 and 1985a),  is  based  upon

settlement-sizes  and  their  distances  between  urban  centres,  villages  and  the  hinterland.  His

definition of a capital city is that of a large settlement that resulted from the necessity of goods

being transported between smaller settlements. This theory is in fact similar to the trade-node

model presented by Butzer (see above). Trigger (1972, 582-583) furthermore argues – similarly

to Bietak – that an urban elite sprang up through resource management and that the subsequent

increase in population may have led to urbanisation. The idea of the elite being in charge of

resources and goods is one reflected again in this thesis and in a variety of other recent models

(e.g. Shortland 2000a, 70-72; Shortland et al 2001, 153), based on archaeological data rather than

theory. A different  approach by O’Connor (1993) links  the ideology of  cosmic  order  to  the

relationship between the city, state and the cosmos through the examination of layouts of palaces,

towns and temples.

Bietak's argument is linked directly with a model presented by Baines and Yoffee (1998),

which applies inter-cultural  research, including ancient Mesopotamia, to demonstrate that the

urban elite had access to wealth and used this as a symbol of power and authority, controlling

and maintaining state affairs. 

2 Franke (2003) analyses the individual factors and elements that contributed to the status of Thebes and 
Memphis during the Pharaonic Period.
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Yoffee (2008), using data from Mesopotamia, Egypt, South Asia, China, Mesoamerica and

South America, has argued in favour of a generally more organic evolution of early cities, not as

attached to centralised control as previously reconstructed. He argues that it  was through the

presence, status and behaviour of individuals and their developing roles in early societies that the

status  of  cities  changed  and  evolved.  In  the  case  of  Egypt,  however,  Yoffee  (2008,  47-48)

concurs  that  its  territorial  extent  and unification  ratify  its  centralised  control  and  ecological

uniformity, not solely through powerful symbols of kingship. He furthermore argues that royal

power and religious ceremony were the cities' focal points and that a tight administration was

necessary to control their successful government as well as the required produce. In contrast to

Egypt,  Mesopotamia  contained  what  can  be  termed  city-states,  and  these  aimed  to  be

self-sufficient, although relying on long-distance trade in order to procure luxury goods for their

palaces and temples.

Based on the theoretical approaches described above, it can be stated that a  capital city was

certainly  a  large  settlement  situated  in  a  logistically  relevant  location  in  the  country.  This

settlement would have had access to materials and goods and it would have contained an elite or

an organisation with control over the distribution and consumption of these goods. Apart from

Butzer's, none of the theoretical models state that a country could have comprised one sole, or a

limited number of capital cities. Nevertheless, the term capital city itself implies a lone-standing

status or role. In fact, in modern European terms, this type of settlement has been defined as 'The

most important town or city of a country, usually where the central government operates from'

(Oxford English Dictionary).

The  particular  concept  of  the  royal  city,  describing all  those ancient  Egyptian settlements

which contained one or more palatial buildings as well as possessing a coherent infrastructure

with temples and areas of settlement, was first introduced by O'Connor (1982). It was again

highlighted through the work of Lacovara (1993, 1996 and 1997a), who defined this term more

closely for ancient Egypt. Lacovara, using Deir el-Ballas as key site, but comparing it to other

case studies, such as Amarna, Malqata, Kahun and Deir el-Medina, argues that all  royal cities

contained evidence of urban planning. There would exist an element of standardisation, both in

the design of individual structures as well as of the entire settlements, since these settlements had

been newly founded in order to fulfil a specific purpose. This purpose was usually to act as

residences for the ruling king, being both symbolic and functional in their design. Evidence of

this  act  of planning can be seen in the occurrence of  repeated patterns and regularity in the

archaeological  remains,  also  indicating  a  human  response  to  the  environment  by  direct
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adaptation of physical space. Lacovara, referring to his case studies, also states that the New

Kingdom royal cities that were only inhabited for brief periods of time, presented the clearest

picture of an urban layout, these being Kahun, Amarna and Malqata. 

These  places  were  always  of  a  high  status,  as  they  had  to  provide  grounds  sufficiently

luxurious and well-maintained to house the king, his family and entourage, at least on occasion.

As long as the king was in residence, these settlements would thus have held a status similar to

that of the state capital, being functionally equal. Industrial establishments would have been part

of the urban build-up in order to meet the high demand for luxury goods necessary to equip royal

and elite households in addition to ceremonial buildings.  Lacovara's study concludes that no

uniform,  generally  applicable  model  exists,  but  that  the  criteria  listed  above  are  roughly

applicable to all his case studies. Through this work the status of many settlements dating to the

New Kingdom has been redefined, and while they would previously have simply been referred to

as centres (see above), they can now be considered royal cities.

Data and methodology

In order to understand the character of a capital or a royal city in ancient Egypt, it is necessary to

analyse in detail the elements and urban build-up of some of the most important New Kingdom

settlements. As this thesis primarily aims to enhance the understanding of urban industries, three

main sites have been selected, all of which contain evidence of high-status industrial activity as

well as of the presence of palatial and ceremonial buildings. 

Therefore, the case-studies selected for this thesis, in order of significance, are Amarna, Gurob

and Malqata, while Qantir/Pi-Ramesse has been integrated for the purpose of comparison (fig.1;3

table  1).4 Apart  from palatial  and ceremonial buildings all  of these sites contained evidence,

artefactual and architectural, of the production of a variety of high-status goods and have been

selected for different  reasons,  specific  to the individual  cause.  While  two of  the main sites,

Amarna and Malqata, were very short-lived, only being occupied for a few decades, Gurob was

settled  throughout  most  of  the  New Kingdom, thus  providing us  with a  good and thorough

overview of this period. Introductions to these settlements' history of occupation and excavation

have been provided at the beginning of the respective sections in chapter 2.

3 All figures, particularly maps, shown in this thesis have been produced by the author unless otherwise stated.
4 It was initially intended to integrate Kom Rabi'a into this thesis, but restrictions in word-count and the high 

amounts of material from this site made this impossible. 
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Amarna contained the highest number of artefacts relevant to this study with at least a building

number5 as a vague spatial reference, which is why it has been possible to develop a queriable

GIS model  for  this  site  (2.2.2).  The excavations  of  workshop O45.1 (3.2.1),  as  well  as  the

publication of other small industrial sites at Amarna6 have greatly contributed to the wealth of

sources available for this settlement. In addition, Amarna can be considered an almost purely

single-period site, and, therefore, it provides most simplicity concerning stratigraphy and dating. 

5 These building numbers are derived from the survey set up by the Deutsche Orientgesellschaft (DOG) in 
1911-12 (see 2.2.1.2).

6 Such as the excavations of Q48.4 in the Main City North at Amarna, which contained evidence mainly of 
pottery-production, but also for glass-working and faience-production: see Kirby 1989, 15-63; Nicholson 1989, 
64-81 and Rose 1989, 82-101, or those at P46.33: see Bomann 1995, 1-42; Boyce 1995, 44-136 and Kemp 
1995a, 146-168.

Figure 1: Map showing the key sites analysed in this thesis.
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Gurob has  proved  very  valuable,  as  I  have  been  able  to  participate  in  the  fieldwork

undertaken by Ian Shaw of Liverpool University. I thus had access to all the three-dimensionally

recorded small finds and databases, with which I was able to undertake a spatial analysis (2.3.3).

In addition, I excavated two kilns between 2009 and 2012, which formed part of a workshop

(3.2.2). This dataset is particularly valuable, as production waste and half-finished products are

common indicators of the production or processing of materials – in particular glass – in most of

the key settlement sites in this thesis, but structural remains, such as kilns, are rarely found.

Furthermore, these kilns show some parallels in construction, firing patterns and physical setting

to the kilns from O45.1 at Amarna, which makes them a potential resource for interpreting the

development of New Kingdom workshops. 

Malqata, the palace of Amenhotep III, has proved more difficult to research, mainly through

the nature of the published and unpublished material. However, the vast quantities of evidence of

glass-working and faience-production made it  necessary to discuss this  site  in further  detail,

although spatial analysis has not been possible in this case (2.4 and 3.3.3).

Extensive  industrial  sites  have  been  excavated  at  Qantir/Pi-Ramesse in  the  recent  past,

especially through the excavations carried out by Edgar Pusch and his team, and these have

become available through publication. No spatial analysis has been undertaken, as none of the

material was in situ, but rather found in destruction layers (see 2.6). 

According to the definitions given above, the three case-studies analysed in this thesis contain

characteristics  defining  them  as  New  Kingdom  royal  cities.  A  capital status  cannot  be

determined for Gurob and Malqata, as they functioned simultaneously to the cities of Memphis

and Thebes. Since Amarna was built as a new, permanent seat of the royal family, and also as the

new cult centre for the new state deity, the Aten, it is this safe to say that Amarna held capital

status. It is evident that all three settlements were involved in the processing and production of

the high-status materials, glass, faience, metal, sculpture and textiles. Amarna contained much

Glass-
making

Glass-
working

Faience-
production

Metal-
working

Sculpture-
production

Textile-
production

Fired
clay

Amarna X X X X X X N/A

Gurob Uncertain Uncertain Uncertain X X X Clay
figurines

Malqata Uncertain X X X X Uncertain N/A

Qantir/
Pi-Ramesse

X X X X Uncertain Uncertain X

Table 1: Occurrence of the main industries analysed in each of the settlements listed above.
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more evidence of industrial, high-status activities than the other two sites, which is possibly the

cause of poor preservation or archaeological methods.

1.1.2 How can “high-status” goods be defined for New Kingdom Egypt and which

object- and material-categories can be defined as high-status?

Background

The term high-status implies the superiority in rank of the person or thing described as such. Due

to the fact that all three of the main case-studies described above can be said to have been royal

cities, there must have existed the need for goods from superior materials, which could, but did

not necessarily have to be functional; in fact, many of these goods were purely decorative. Such

items appear in the archaeological record relatively infrequently, as they were made of either

highly valuable materials, or materials that were not easily produced. Firstly, they were not easily

accessible to the non-elite, and secondly they were often recycled.

It was decided to analyse only settlements and the material from these that have been found to

solely or largely date to the ancient Egyptian New Kingdom. One of the main reasons for this is

that there exists much more evidence of productivity and international trade from this period

than from any of the earlier times in ancient Egyptian history. Trade connections and warfare

were dominant characteristics of the Egyptian Late Bronze Age and catalysts for the exchange of

knowledge. The skill of working raw glass into finished objects, for instance, came to Egypt in

or just  before 1500 BC, during the pre-Thutmoside Period, most likely as a result of Syrian

captives from campaigns arriving in Egypt and teaching Egyptian workers this skill (see 2.1.1.1;

Shortland  2004,  8-10).  Other  technologies,  such  as  metal-working  and  faience-production

existed throughout most of pharaonic Egypt,  but again flourished during the New Kingdom,

when these materials were both traded and mass-produced for the use in the vast royal cities. 

Costin (1991, 5) has pointed out, too, that the status of an object is linked not only with its

material value, but also with the level of skill and specialisation necessary for its production.

Generally, objects the manufacture of which does not require a complex technology, are of lesser

value or status, and this has been reflected in the quantities of materials analysed in this thesis.

Costin (1991, 3-4) provides a range of examples of the various interpretations applied to the term

specialisation,  and  conveniently  summarises  all  these  as  being  “a  way  of  organising  this

production”. This encompasses archaeological data, both artefactual and contextual, as well as
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textual  and  ethnographic  evidence  of  production,  reflecting  the  social  and  hierarchical

organisation of working spaces as well as their output, sometimes answering demand. Costin

more specifically defines specialisation as “the regular, repeated provision of some commodity

or service in exchange for some other”. Establishing that specialisation is connected to demand

and  economic  relationships,  Costin  finally  concludes  that  it  should  be  defined  as  “a

differentiated, regularized, permanent, and perhaps institutionalised production system in which

producers depend on extra-household exchange relationships at least in part for their livelihood

and consumers depend on them for acquisition of goods they do not produce themselves”. In

general, this thesis adheres to this interpretation, bearing in mind that specialisation and status of

objects produced are generally linked (Costin 1991, 5).

Data

The corpus of data selected to define which object- and material-categories can be defined as

high-status in New Kingdom Egypt is initially based on artefacts belonging to or derived from a

series of industries known to have been in operation in the three case-studies. The first industry

to be considered was glass, as mentioned above, a material that reached Egypt only in the New

Kingdom. Its initial status as a royal monopoly together with the difficulties of its production7

made  it  a  viable  candidate  for  analysis.  The  production  of  faience,  as  has  been  previously

observed frequently appeared in the same archaeological context as glass-working (Petrie 1894,

25-31; Friedman 1989, 17; Shortland 2000a; Nicholson 2009, 9; Nicholson 2011, 3), and thus

this  industry  has  also  been  included.8 Metal  is  another  valuable  material,  and  therefore  the

database established for this thesis includes this, too. In addition, it can be stated that pieces of

sculpture, in particular those depicting individuals, those from hard stones, and those that were

carefully executed, were not freely available to the non-elite. The final industry which is to be

discussed is the textile-industry, which – amongst goods of lower status and quality – sometimes

produced  items  of  outstanding  quality,  such  as  those  found  in  the  tomb  of  Tutankhamun

(Vogelsang-Eastwood 1999).

While several studies include the textual evidence of productivity or the organisation of urban

settlements (e.g. Shortland 2000a; Shaw 2004), this thesis aims to analyse the industrial activities

primarily on the basis of archaeological data.

7 A detailed account of when each of the industries selected for this thesis emerged, what the processes involved 
in their operation were and the criteria applied for the selection of relevant objects for this thesis can be found 
later, in section 2.1.1. 

8 Not all objects from faience can be classified as high-status. However, this industry's appearance together with 
glass, as well as the multitude of faience vessels found in the archaeological record, have necessitated the 
inclusion of this material.



9

Methodology

Initially, the corpus of relevant artefactual data was established for the three sites of Amarna,

Gurob and Malqata. In the case of Amarna and Gurob it was possible to locate the find-spots of

most objects, while at Malqata this was not at all possible. Subsequently, the artefactual datasets

from all three sites were compared, first only between each other, then with the data from the

excavations at Qantir/Pi-Ramesse.

It  can  be  summarised  that  high-status  goods  can  be  defined  through  an  amount  of

specialisation  necessary  for  their  production,  as  well  as  their  relative  scarcity  in  the

archaeological record, indicating high value. Their existence implies that there was a necessity

for  them,  either  through the  presence of  a  royal  court,  important  temples,  a  controlling and

consuming elite. These objects lend their owners or those controlling them a higher social rank

and therefore a proximity to the royal family and the temples. 

1.2 How were high-status goods controlled?

This issue consists of two individual questions which need to be answered separately in order to

understand the production, control and consumption of high-status goods:

• How were the raw materials controlled? And

• How were the finished goods controlled?

Background

A number of scholars have already produced their own models for the control, distribution and

consumption of high-status goods,  as well  as for the general socio-economic organisation in

urban  settlements  in  ancient  Egypt.  The  following  section  is  intended  to  provide  some

background on this, in particular concerning those industrial activities selected for this thesis.

It can be stated that some industrial activities took place in domestic buildings and that they

were family-operated, this being the case not only for Amarna, but also for the other settlements

analysed here. The buildings were usually occupied by family groups (Moreno Garcia 2012),

consisting not only of the core family, but frequently also of the wider family, grandparents,

older  siblings'  families  etc.  This  applied  to  both  the  larger  houses,  encompassed  by  large

courtyards, and the smaller groups of houses consisting of series of smaller rooms, and between

which the boundaries are not clearly defined. As described in section 1.3, a workshop is defined

by the presence of evidence of work, such as tools, raw materials and half-finished goods. From

this it can be extrapolated that industrial activities and manufacture were usually organised by
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family  groups,  some  of  whom  were  more  autonomous  than  others.  The  textile-industry  at

Amarna,  for  instance,  has  been  classified  as  a  “cottage  industry”  by  Kemp  and

Vogelsang-Eastwood (2001, 449). The evidence of this – in the case of the larger portion of the

faience-production  –  is  based  on  finds from  individual  houses,  occurring  mainly  in  the

Workmen's Village, but also in the North Suburb.

Moreno Garcia (2012) furthermore states that self-sufficiency was an ideal way of living for

the non-royal citizens of ancient Egypt. This, however, could rarely be achieved, especially not

by the  largest  part  of  the  urban population,  its  poorer  members.  Thus,  the  establishment  of

socio-economic networks in settlements was necessary, in particular for the purpose of providing

food, but it  is suggested that this  was also the case for crafts,  industries and technology. At

Amarna it  can frequently be observed that the smaller houses clustered together and form a

functional unit. This type of clustering has been termed a corporate group, both a term and an

aide to statistical analysis applied by Shaw (1988, 46ff.) to datasets from Amarna.9 This term10

describes larger areas and neighbourhoods of houses, or groups of house-units,11 either arranged

in a cluster or more individually and spaced. The overall statistical or spatial analysis of which,

rather  than  one  based  on  the  individual  house-unit,  would  give  a  better  picture  of  the

socio-economics and the activities in general of this area than the analysis of individual houses.

It has generally been found that larger houses at Amarna yielded fewer artefacts than the smaller

ones, and this may be partly due to the fact that the inhabitants of the larger houses would have

mostly carried with them the majority of their valuables when leaving Amarna (Kemp 2012a,

197).  Furthermore,  it  can  be  stated  that  the  groups  of  smaller  houses  were  excavated  more

thoroughly by the past excavators than for instance the larger houses with courtyards, and that

the archaeological record of these groups is therefore more complete and reliable than that of the

large houses. As Shaw (1995, 227) has demonstrated – a fact that will be reflected upon later in

this thesis (3.3) – the smaller groups of houses contained a greater variety of artefact categories,

indicating a larger diversity of activities. 

The workforce itself would have formed part of the population, and, as Shaw (2004, 16-17)

states, not much textual information exists from Amarna concerning non-elite individuals and

9 Ian Shaw's PhD thesis (1988), the core results of which have been summarized in an article (Shaw 1995), 
incorporates the data from a series of sites used as case-studies throughout Amarna. Shaw conducted a statistical
analysis for these datasets in order to simulate the diversity of artefacts found throughout the site, thus defining 
the characters of the different areas of the settlement.

10 The concept of the corporate group was first established by Hayden and Cannon (1982), who applied it to 
modern Maya communities. 

11 The term house-unit (or house-number) refers to the house numbers used at Amarna, using a grid established by 
the Deutsche Orientgesellschaft (see the section on the German Mission to Amarna, 2.2.1.2).
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their  occupational  titles,  and  most  interpretations  of  the  functions  of  buildings  depend  on

artefactual assemblages. Various textual sources from other sites do, however, exist, and have

enabled  an insight  into the distribution of  a  range of  professions  in  a  New Kingdom urban

context (Shaw 2004, 18-20). Shortland (2000a, 71) gives a list of titles belonging to members of

the elite at Amarna, all of which come either from tombs or houses, thus stating that  glass-,

faience- and sculpture-production were controlled by members of the elite, in particular by those

bearing relevant titles.  There are only four relevant titles from Amarna,  and all  of these are

related to either sculpture or “works” in general. From this set of titles, in addition to documents

(from other sites, such as Deir el-Medina) relating to the payment of workers (see Kemp 2006b,

329-333; Shortland 2000a, 70), it can be extrapolated that most industrial activities were in fact

controlled by members of the elite, and thus their involvement has been built into the models

representing the organisation of each industry (see 4.3). In fact, Shortland (2000a, 71; Nicholson

2007, 145-146) provides a list of known “faience makers”, mainly dating to the New Kingdom,

and  from  a  variety  of  sources  and  sites.  These  titles  include  that  of  the  “Overseer  of

faience-makers”,  namely imy-rA Thntyw, from the coffin  of  a  13th dynasty individual  named

Debeheni12; and an imy-rA irw xsbD, from a papyrus dating to the 19th dynasty and mentioning a

certain Qennou.13 In addition, Shortland lists two “Chief faience makers”: A Hatiay, whose New

Kingdom funerary stela mentions him as a Hry irw xsbD n nb tAwy,14 and exactly the same title

has been given to another New Kingdom individual named Ptahmose, who has been named on a

papyrus.15 Finally, described as a “faience maker”, and aptly sourced from a faience funerary

stela dating to the reign of Ramesses II, there is Rekhamun, a jrw xsbD n Jmn.16 I suggest that

these “faience makers” could also be denominated “glass makers” or “glass workers”, as the

materials that they were known to process, according to their titles, were Thnt and xsbD, the latter

either meaning lapis lazuli or, possibly, glass (Shortland 2007, 264-265; Hannig 2001, 619-620),

the Festival  Hall  of  Thutmose  III  at  Karnak being a  prime example (Wreszinski  1923,  40).

However, while the distribution of relevant artefacts and the control of this material are subjects

of this thesis, the study of titles and individual members of the workforce is not the topic of the

present study.

One of the first scholars addressing the issue of control is Sjoberg, who, generalising, states

that the urban economy depended on the elite, and that labour nearly always took place at a low

12 Bourriau 1996; Shortland 2000a, 71.
13 Papyrus Vatican 64, Bellion 1987; Shortland 2000a, 71.
14 Cairo JE25641: Gaballa 1979; Shortland 2000a, 71.
15 Papyrus Krakow MNK IX-752/1-4, Luft 1977; Shortland 2000a, 71.
16 National Museum of Scotland A.1956.153; Nicholson 1989c, 56; Friedman 1989, 156; Shortland 2000a, 71.
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level, in private houses, with specialisation being an individual matter (Sjoberg 1960, 185-187,

196-197). Later, Kemp (1972, 1977b, 198-199, and 2006b, 302-335) argues for a redistributive

system that was in place in ancient Egyptian urban societies, and that this was largely temple-

and state-controlled, with the elite fulfilling administrative roles, which put them in charge of

resources and goods. This model has similarly already been suggested by Baines and Yoffee

(1998), by Smith (1972) and Polanyi (1977; cf. Bleiberg 1995, 1373ff. and 2007, 176-177). 

Based on this, Shortland and other scholars17 present a new, more detailed model describing

the control and redistribution of resources and goods by the members of the elite, who occupied

the larger, courtyarded houses in the cities. This model, which is based on Shortland's rough

artefactual and spatial analysis of evidence of the production of vitreous artefacts at Amarna only

(Shortland 2000a), presents the larger houses as distribution interfaces between the industrial

areas and the consumer, or the royal court, as either the final consumer or re-distributor of gifts.

It furthermore implies that smaller workshops or industrially active houses had the right to retain

some of their produce for consumption.

In addition to the smaller  industrially active houses,  there existed larger, more specialised

workshops.  At  Amarna,  this  would  have  been  the  workshop  of  the  sculptor  Thutmose,  for

instance, of the glass- and metal-working site of O45.1. Although these workshops would still

have been maintained and monitored by members of the elite, they probably stood under direct

royal control. I assume that these therefore had a much more independent role in the production

network, sometimes distributing their produce directly to the royal court, rather than this being

re-distributed by the elite.

Based on textual sources, particularly Ramesside hieratic administrative ostraca dealing with

the production and sale of funerary items, Cooney (2006, 55) argues for the application of an

“informal workshop model” in the study of socio-economics at the site of Deir el-Medina. The

workers  based  at  this  New  Kingdom  workmen's  village  have  been  known  previously  to

supplement their income by producing goods for the private sector (McDowell 1999, 73-85).

This would take place more or less independently from the worker's usual employment in the

royal  Deir  el-Medina  crew or  another  Theban  workshop.  However,  according  to  the  model

proposed by Cooney, the workers producing for the private sector remained dependent on access

to raw materials  and training,  both of which they received through the state,  as well  as the

expertise  of  their  colleagues,  the  “informal  workshop  model”  being  “a  semi  attached  craft

specialist entity in which artisans could not only pool their talents, but also work within existing

17 Shortland 2000a, 70ff., Shortland 2000b; and Shortland et al 2001.
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formal hierarchical specializations.” (Cooney 2006, 55). The textual sources do not suggest any

labour done by the workmen at Deir el-Medina that was entirely free from organisational or

stately constrictions (cf. Eyre 1998, 176), but Cooney states that adequate sources for this may

still be missing. The organisational theory proposed above is purely based on textual resources as

opposed to archaeological material, and it has not been possible to trace any evidence of private

sector working at the sites discussed in this thesis.  

Data and Methodology

Digital  Geographical  Information  Systems  (GIS)18 models  were  used,  which  enable  the

visualisation and classification of the spatial distribution of the data. The analysis of patterns and

clusters, indicating workshops and working areas as well as the final locations of finished goods,

aids  the  understanding  of  their  control  and  distribution.  These  distribution  patterns  will  be

compared with the locations of palatial structures, temples, cemeteries and areas of settlement.

Base-maps are necessary for the analysis of the artefactual data and the production of the GIS

model. The spatial model of Amarna, for instance, encompasses a polygon for each building unit

at Amarna, which was produced using both vector lines19 and the  Amarna Survey (Kemp and

Garfi 1993) base-maps. Vector-grids were used for the spatial analysis. For Gurob, a combination

of surveyed data and maps digitised from publications were used, as well as a vector-grid.20 

The  main  input  data  for  these  were  the  artefacts  obtained  through  both  pre-modern  and

modern excavation and survey from two of the three case studies, namely Amarna and Gurob.

The nature of the finds from Malqata, with their imprecise provenance and quantities (see 2.4.2)

did not allow the production of a database or a spatial model.21

All pieces of evidence relating to one of the selected industrial activities have been placed on

18 The software used is Quantum GIS (QGIS), an open source GIS application, which is available for free 
download from http://qgis.org/. 

19 These were supplied by Barry Kemp and Helen Fenwick and were based on the Amarna Survey maps (Kemp 
and Garfi 1993). This model, which includes all buildings excavated at Amarna to date, has been passed onto 
the Neues Museum, Berlin, Staatlicher Kulturbesitz, to be included in the ongoing Amarna Digitisation Project.

20 The two main types of data used in GIS are vector and raster: vector data describes entities, such as points, lines 
and polygons, which have been defined through sets of coordinates in Cartesian space, and which store 
information in the shape of an attribute-data table. Raster data, in contrast, consists of a grid matrix of equally 
sized cells or pixels that store information (Conolly and Lake 2006, 24-32).

21 While a spatial analysis would have been possible to undertake for the site of Kom Rabi'a, Memphis, it would 
have been concentrated only on a very small portion of the site as a whole, and would not have been 
representative. Furthermore, the fact that Kom Rabi'a is a multi-period site would make a critical spatial analysis
difficult. The corpus of relevant finds from Qantir/Pi-Ramesse would have been too large, and due to the fact 
that finds were measured relative to the excavation squares they came from, and due to a complex stratigraphy 
at the site, as well as the localised excavation areas, undertaking a spatial analysis for Qantir/Pi-Ramesse would 
not have been feasible.
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the map as  two-dimensional  vector22 points,  which are linked to a database,  which had been

specifically established for each site, using the main publications as well as unpublished archives

to extract all relevant artefacts, while in some cases it was necessary to define the data as bulk

finds.23 At Amarna, the point was created in the polygon of the building unit in which it was

discovered,  and  in  most  cases  the  points  were  placed  at  random  in  the  polygons  of  the

building-units, as this was usually how, during the late 19 th and early 20th centuries the artefact

locations were recorded.24 However, where further information was available, this was taken into

account, and the points were placed in the rooms or building subdivisions in which they were

discovered.  This  was  undertaken  for  the  data  from  all  pre-modern  excavations  at  Amarna,

excluding most of Petrie's findings as these were not closely enough provenanced, but including

all other relevant data found between the seasons of work undertaken by Peet and Woolley in the

1920s and by Kemp and Stevens in the early 2000s. Apart from the site-specific provenance of

the catalogued objects their material and function were also added to the database, as well as

bibliographical notes, a short description and two columns containing the interpretative category

most relevant to this project. The current excavations at the Great Aten Temple or the South

Tombs Cemetery have not been included, nor has any of the work done in the 1980s in the

Workmen's Village, or later, in the Stone Village.  For Gurob no manual placing of points was

necessary, since all individual artefacts found by the active mission, the Gurob Harem Palace

Project  (GHPP),  had  been  three-dimensionally  surveyed  with  a  total  station  or  recorded  by

stratigraphical context during excavation.

Objects have been classified by type of evidence, by which the GIS has been queried. The

same analytical criteria have been applied to both Amarna and Gurob, and to a certain extent also

to Malqata, where a spatial analysis was not possible, but for which an overall artefactual and

architectural  discussion  has  been  provided.  For  example,  the  focus  for  Malqata  lay  on  the

artefacts  related  to  glass-working,  faience-production  and  faience  artefacts.  For  Amarna,

however, no faience artefacts were catalogued, as these were too numerous.25 The artefactual

evidence from Gurob consists mainly of surface finds, in contrast to the datasets from the other

22 The vector data used in the spatial analysis is in ESRI shapefile format, a common type of file used for the 
storage of spatial data together with its analytical attributes (ESRI 1998; Conolly and Lake 2006, 24-27).

23 This re-occurring term describes those instances in which the pre-modern excavators, especially at Amarna, 
failed to record the precise numbers of one type of objects found in a building or a context. They usually state 
that they found “several beads”, for instance, which has proved an obstacle for the spatial analysis. This has 
been dealt with by applying a quantity of 5 to these instances, this always being a larger-than-average number 
for the data from the pre-modern excavations. 

24 Usually no more than the building-unit they were found in was recorded by means of a registration card 
connected to the general records belonging to this architectural unit. In some rare cases, by Peet, Frankfort, 
Pendlebury and Woolley. Borchardt and Ricke went as far as to record the room / subdivision of the building in 
which a particular artefact was discovered.
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two sites, which stem largely from excavations.

For Amarna, some queries have been made based on the vectorised building-units, but only for

the Main City North, as the success and failure of a range of analytical methods was initially

tested on this suburb. For all other suburbs at Amarna, as well as Gurob as a whole, all analyses

were  based  on  an  overlay  vector-grid.  This  showed  the  finds  distribution throughout  the

settlement more clearly, and also emphasized concentrations and trends in groups of houses or

neighbourhoods,  rather  than  in  individual  houses,  adhering  more  to  the  principle  of  the

corporate group (Shaw 1988, 46ff.; see 2.2.2.1). For Amarna, one grid was produced for each

analysed suburb, and each was based on the average house-size, thus differing from the grid

established by the Deutsche Orientgesellschaft  (DOG, fig.22).  The grid used for Gurob was

based on the survey grid used by the GHPP, as well as an average of the grids used at Amarna,

20m² (fig.111). For each gridsquare the quantity of artefacts by category contained in each was

queried using GIS algorithms (Conolly and Lake 2006, 112-115), and this information attached

to each gridsquare polygon. This is a very common method of spatial analysis used throughout

archaeology (Orton 1980, 124-127; Conolly and Lake 2006, 157; Chapman 2006, 33; de Smith,

Goodchild and Longley, 2013, 99ff.).

Subsequently, a digital TIN file was interpolated26 for each category based on the information

stored  in  the  grid. These  TINs,  when  visualised  using  either  pseudocolour27 or  another

appropriate  colour-scheme,  produce  hotspots,  which  reflect  concentrations  of  industrial

activities, as well as tendencies of productivity. The TINs are the final products of each analysis,

and these results, showing distribution  patterns and other phenomena, have been described in

chapter 2. Apart from the general distribution of the evidence of each artefactual category the

proximity of areas of concentration to ceremonial buildings as well as known, larger workshops,

has  been  taken  into  account.  However,  as  the  data  is  often  problematic  and  by  no  means

25 In his statistical analysis Shaw (1995, 233) has shown that faience objects were by far the most numerous object
category found at Amarna, which is again reflected in the analysis undertaken by Shortland et al (2001, 155). 
The results of both case studies are based on a sample dataset only, but as both encompass a wide area of 
Amarna, it can still be assumed that faience objects made up the bulk of the material found throughout the city.

26 A Triangular Irregular Network (TIN) is a vector-based file consisting of a network of tessellated triangulated 
points achieved through a Delaunay triangulation algorithm (Conolly and Lake 2006, 107-109; Chapman 2006, 
72-74). The TINs used in this analysis, in fact, consist of raster data, achieved through interpolation of the 
vector data (Chapman 2006, 74), an automated process in QGIS. The TIN method is one of the best available 
for regular and evenly-spaced data (the centroids of the vector gridsquares). When optically examined, the 
results from the TINs appeared to present the distribution of the artefacts best. Usually, TIN interpolations are 
used for the modeling of land surfaces, but have proved to be the best way to represent the distributions of 
artefactual data. Other interpolation methods, such as Inverse Distance Weighting and Kriging were tested, but 
no satisfactory results achieved.

27 Pseudocolour is a visualisation technique, which is often used for greyscale images (the TIN is automatically 
loaded as greyscale into GIS). This technique maps each value saved in the file's cells to a colour.
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consistent in nature, the sources of hotspots have usually been questioned.

Spatial analysis in archaeology

Applying spatial  analytical  methods  to  an  ancient  Egyptian  context  is  still  a  relatively  new

approach.  This  is  due  to  a  certain  extent  to  the  fact  that  the  data  is  frequently  incomplete,

inconsistent and generally unreliable in nature, and Kemp (1977a, 137) among others, argues

against such an approach on these grounds. Pioneering work on data from prehistoric Europe

was undertaken by Hodder and Orton (1976). They applied mathematical theory to classes of

artefacts and produced distribution maps. Trigger (1985b, 44-45) states that “this has helped to

move the study of material culture beyond its traditional objective of defining archaeological

cultures”. He is particularly positive about the fact that these distributions can now be analysed

“in relationship to what is known about social and political patterns to clarify the economic

mechanisms that were operative on a regional scale”.

Costin (1991, 19-20) argues in particular favour of the careful study of the distribution of

evidence of productivity, stating that it will highlight not only areas of concentrated industrial

activity across landscapes, but will also detect patterns of demand and consumption, as well as

specialisation. Using the site of Wanka, Peru, she demonstrates some of her spatial observations

using a variety of analytical methods, although these have not been presented as maps, but rather

on a more statistical basis. Being aware of any caveats and applying my consistent and very

specific methodology, however, I feel that I have done the data justice and achieved positive

results.

The statistical analysis of artefactual data from Amarna undertaken by Shaw (1988 and 1995)

is one of the first studies to take into account large amounts of artefactual and quantified data

from ancient Egyptian settlements. Testing a number of different analytical methods, Shaw has

developed a system of plotting graphs, normalising databases and comparing different datasets,

thus achieving adequate results. No spatial analysis has been undertaken, however, and while

Shaw's study includes certain amounts of material related to craftsmanship and manufacture, it

does so broadly, taking into account artefacts which indicate other activities. The present study,

by contrast, concentrates on very specific industries, analysing only those classified as being of

high-status.

A rough spatial analysis of the distribution and control of the glass- and faience-industries at

Amarna has already been produced by Shortland (2000a). Shortland also takes into account the

spatial relationship of areas of industrial activity to known sculptors' workshops. While I agree
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that it is necessary to regard the Amarna glass- and faience-industries together and treat them as

linked, it is also essential to regard the artefacts relevant to each category individually in order to

understand them better. While the spatial analysis presented in this thesis uses traditional GIS

methodologies, Shortland's spatial analysis does not appear to have utilised a digital model,28 and

he only included the data from the 1911-12 excavations by the DOG. Some of his numbers have

also  been  found  to  be  faulty,29 and  the  occurrence  of  glass  artefacts  or  material  related  to

glass-working, have not been listed by him individually. The correct numbers of objects have

been entered into the database used for this thesis.

Taking into account the various phases of occupation throughout the New Kingdom found at

Deir  el-Medina,  Meskell  (2000)  has  undertaken  a  spatial  analysis  for  this  Theban  worker's

settlement. Concerning this analysis, she argues that “...archaeological analyses of the site have

received proportionally less attention within Egyptology.” (Meskell 2000, 259), although this is

due to the abundance in textual material in the form of the hieratic ostraca from Deir el-Medina.

Meskell furthermore states that the analysis of archaeological material can aid the understanding

of social life and the functioning of the community, as well as the use of space within houses and

“individual experiences, which are not documented in the texts, particularly regarding women,

children and non-elites.” (Meskell 2000, 272).

The applications of spatial analysis to archaeological data in order to identify clustering of

artefacts or sites are more numerous. A good example of using basic analytical methods in GIS,

is  that  undertaken  by  Moyes  (2002).  This  analysis  explores  artefact  clusters  in  a  Maya

ceremonial cave in Belize in order to shed light on ancient Mayan rituals in caves. GIS was used

as  an analytical  tool  for  this  research,  as  it  allowed the  detection  of  artefactual  distribution

patterns  which  had been expected  to  emerge.  While  the  present  thesis  compares  the  results

gained from spatial analysis with theoretical and archaeological approaches as well as data from

other  sites  and  freshly  excavated  data,  Moyes'  results  are  subsequently  compared  with

ethnographic, iconographic, and ethnohistoric data. Moyes (2002, 15) concludes that despite the

GIS being two-dimensional only, it is still the best tool for the analysis of distribution patterns in

archaeological data. 

A paper presented by Allison et al (2005) classifies artefacts according to functional categories

28 He used a Microsoft Access database (Shortland 2000a, 73), but no GIS model.
29 For instance, Shortland (2000, 68) refers to building N49.38, published in COA I, 26. as N50.38, but the latter 

was excavated in 2004-5 (Kemp and Stevens 2010a and b), so this has to be N49.38. Furthermore, Shortland 
(2000, 68) lists a total of 14 faience-moulds for house P46.2, while the publication (Borchardt and Ricke 1980, 
20) lists a total of 17 moulds. Simultaneously, Borchardt and Ricke (Borchardt and RickeBorchardt and Ricke 
1980 1980, 18) list only six faience-moulds for house P46.1, while Shortland (2000, 68) counts 13 moulds.
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and discusses their distribution throughout Roman military forts. In layout, although not in scale,

these can be compared to the urban sites discussed in this thesis. In contrast to the methodology

applied here, Allison et al do not attempt a spatial analysis based on digitally interpolated data as

has been done here.

A good example  of  the  development  of  a  complex urban  archaeological  model  based  on

survey data, similar to that constructed (and then developed further by the author for analytical

purposes) for Amarna by Kemp and Garfi (1993) and Fenwick is that of the site of Qalhât, Oman

(Reganon and Barge 2012). While this GIS model does not incorporate artefactual data, it does

demonstrate the potential for three-dimensional reconstruction and distribution analysis provided

by a detailed and complete model of an excavated settlement. 

It has to be stated that while it was expected that many more examples of such artefactual

analyses in urban archaeological contexts would be encountered,  only few such case studies

were found. It is assumed that this is due to the fact that the number of fully (or even half-)

excavated urban sites is very small throughout archaeology. The survey undertaken in the 1980s

and 90s at Mashkan-shapir is probably the closest example of an urban (Mesopotamian) site that

has been analysed as a whole. This project encompassed surface survey, but also included small

amounts of excavation data, and is thus most similar in nature to Gurob (see 2.3). While artefacts

were surveyed, and categorical distribution maps were produced, pottery also featured in the

analysis.  The  results,  however,  are  mere  distribution  maps,  which  have  been  interpreted,

alongside topographical maps and some remote sensing (Stone and Zimansky 2004).

Problems with the data 

Throughout the process of data collection and analysis some problems were encountered based

on the nature of the available data, which can be sorted into three main categories: 

The first problem, which is largely specific to Amarna, is the discrepancy in quality between

the records produced by pre-modern and those by modern excavations. Excavators working in

the first half of the last century frequently neglected to excavate buildings thoroughly, leaving

courtyards  and  other  open  spaces  unexcavated.  Spoil  was  also  frequently  dumped  onto

unexcavated areas (Nicholson 1995a, 238). Through this not only architectural detail was lost,

but  the  finds  corpus  also  stayed  incomplete.  Spoil  was  not  sieved  and  finds  locations  not

recorded with appropriate detail, so that archaeological contexts can often not be reconstructed.

As mentioned above, quantities of finds were frequently not recorded, so that these had to be

estimated for the analysis. By contrast, modern excavations or survey methods are very detailed
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and precise, recording the exact natures of archaeological contexts as well as finds locations. In

addition, the finds selection process has evolved: while the pre-modern excavators were largely

interested in prestigious objects suitable for display in museums, modern excavators record every

object. Hence it can be said that through more thorough work modern excavations and surveys,

despite  covering  smaller  areas,  produce  much  larger  amounts  of  artefactual  data,  and  the

difference in these numbers has to be addressed in an appropriate manner.

The second problem, which is mostly applicable to the site of Gurob, lies with the much larger

quantities  of  artefacts  found during excavation than through survey. The more focussed,  but

deeper examinations, the spoil of which is, in addition, sieved, yield much larger numbers of

objects, and thus the methodology of spatial analysis had to be adjusted again accordingly.

Concerning the  usefulness  of  survey data  to  predict  results  of  archaeological  excavations,

Chapman (2006,  103-107) has  suggested  studying trends in  survey data,  emphasising that  a

predictive archaeological GIS merely provides a model or guide. This, however, has to be tested

in each individual case, since the results also depend heavily on survival (Orton 1980, 179ff.;

Conolly and Lake 2006, 181).30 Verhagen and Gazenbeek (2006, 411-423) discuss a complex

methodology used to detect pottery kilns in the Argonne Region of northeastern France. While

their model is not based on individual artefacts, it  does incorporate the occurrence of known

kilns and locations for the procurement of raw materials, resulting in a model that successfully

predicts further kiln locations. This type of model works well for the study of wider landscapes,

while  the  purely-artefactual  approach  used  here  is  more  appropriate  for  the  prediction  and

examination of potential working areas in urban environments. Furthermore, it has been proved

that surface survey generally yields finds that represent a larger number of historical periods than

excavation (Leibner 2009, 82-83). Since, however, Gurob was primarily occupied throughout the

New Kingdom, and the level of modern disturbance is high even in the excavated areas, no great

discrepancy has been observed. In addition, the main fills of the excavation areas dug during

2010-2012, particularly IA1 (see 3.2.2) have been interpreted as wind-borne sand, again, surface

material. Thus, no major clues concerning a more precise dating could be recovered by the active

mission to Gurob.31

The third and final problem is largely represented by the way Petrie and other pre-modern

30 In the case of Gurob, this “testing” will be done in reverse, since first all data of relevance to an analytical 
category, and then only the survey data will be discussed.

31 It is important to note that while in this case predictive modeling is not as important a goal, it is very useful for 
commercial archaeology, when archaeological potential across urban areas, for instance, is to be determined 
(Waddington and Passmore 2006, 12; comp. Hey et al 2001). See Gerber (2006), for instance, for a more 
detailed discussion of archaeological sampling methods and fieldwork strategies and their respective usefulness.
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excavators, often the first archaeologist on a site, recorded their finds, both of artefactual and

architectural nature. The lack of precise provenance of the (often multitude of) artefacts from

each site has, in most cases, made it impossible to integrate this data into the spatial analysis.

Petrie's (1894) data from Amarna, for instance, was not published by building-number and only

in some cases a general area has been given; furthermore, these artefacts were mostly recorded in

bulk during his excavations.32 The same is the case at Gurob, which is largely due to Petrie not

being in charge of excavations during his second season at the site and leaving Hughes-Hughes

in charge (see  2.3.1.2). Tytus and Newberry's work at  Malqata (Tytus 1903), as well as that

undertaken by the Metropolitan Museum mission between 1910 and 1920, have also largely

failed to record finds locations and numbers (see 2.4.1.2). This, however, is the only site of the

three  case-studies  for  which  it  was  not  possible  to  undertake  a  spatial  analysis,  as  these

excavations covered most of the site, and other missions' work has not yielded quite as much

data.33

1.3 How can the terms “workshop” and “factory” be defined for ancient 
Egypt and how did they function?

Background

The terms  workshop or  factory have been used relatively loosely in literature. In chapter 3, a

number of workshop and factory settings are introduced and analysed. These have been found at

Amarna, Gurob and Malqata, and are identifiable as industrial locations, although they can vary

much in character: while some workshops existed on a very low level and in the smaller houses

throughout the cities, others were highly specialised and had defined workrooms, probably with

a specially-employed workforce.

The Oxford English Dictionary (OED) defines the term workshop as “a room or building in

which goods are manufactured or  repaired”.  I  interpret  this  as  follows:  A workshop can be

defined by artefactual or structural evidence of industrial procedures, such as tools, production

waste, raw materials, but also by an unusual amount of finished, but broken goods. The building

containing this workshop can incorporate both an industrial setting, as well as domestic areas.

Specialisation, in my opinion, is evident through either highly specialised tools used solely for

the manufacture of one product, or the standardisation of products through moulding in order to

produce as many as possible. Another indicator of craft specialisation may be structural remains,

32 Petrie's area of moulds is a good example of this. He describes a general area, in which he found a large number 
of faience-moulds. He does not, however, provide a definite number. In this case, however, it has been possible 
to reconstruct at least the minimum of numbers of faience-moulds (see 2.2.2.4).

33 Site J is the only area of excavation to have produced any definitely located data (see 3.3.3).
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such as those of ovens, kilns and furnaces (see 3.2), which can be purpose-built for specialised

manufacturing processes.

The OED defines the term  factory – in contrast to  workshop – as  “a building or group of

buildings where goods are manufactured or assembled chiefly by machine...”. In my opinion this

describes a much more purpose-built complex, usually without directly attached or incorporated

living space. The reference to machines does not apply to ancient Egypt, of course, but in my

opinion this  implies  an extremely high level  of  specialisation.  This  definition applies  to  the

set-up found at Qantir/Pi-Ramesse (2.6), and it will be used for the evidence from this site. 

Costin (1991, 5-7) presents and criticises a number of previous studies attempting to define

and classify both levels of specialisation and the organisation and control of industrial activity in

archaeology.  She  discusses  and  criticises  these  models,  which  usually  range  from

household-level production over workshops, which may be connected to a larger household, to

highly-specialised factories, with a variety of stages in between, stating that they did not take

into account social, economic, political and environmental factors (Costin 1991, 8-18). She then

presents  her  own eight-part  typology of  craft  organisation,  which  encompasses  autonomous,

specialised  individuals,  a  more  localised  level  of  specialisation,  nucleated  workshops,  a

dispersed  corvée,  working  for  the  elite  or  government  on  a  part-time  basis,  and  full-time

individual  artisans  producing  for  the  elite.  She  then  goes  on  to  apply  four  parameters  that

characterise  the  organisation  of  production  even  further,  these  being  the  degree  of  elite

sponsorship (and thus demand), concentration (where the workshop is located and whether it is

formed by a group of buildings or stands alone), the scale (whether a workshop is kin-based or

whether it can be defined as a purpose-built factory) and the intensity (full-time or part-time).

Costin defines the produce of more independent workshops as being generally more utilitarian,

in contrast to “attached” and dependent workshops, which produced to meet the demands of the

elite, and thus had a more specialised, higher-status output. While independent workshops and

individuals may have displayed a degree of specialisation, too, Costin (1991, 11) describes these

as functioning to “broaden consumption”, should demand be present.  A tripartite organisation of

craftsmanship at Amarna in general has already been reconstructed by scholars including Anna

Stevens (2006, 259-270; Stevens and Eccleston 2007) and Kemp (2006, 330-331), and this thesis

will  be  addressed  and  tested  in  the  present  analysis.  It  is  expected  that  examples  of  all

case-studies  described by Costin  and other  scholars  will  be encountered  during the analyses

undertaken in this thesis, and it is hoped to apply them to an ancient Egyptian urban context. 
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Data

During the spatial analysis at Amarna it was possible to draw some conclusions concerning the

diversity  of  industrial  material  found in a  series  of  houses,  the  smaller  ones  of  these  being

valuable  examples  of  workshop  organisation  on  the  smallest  scale.  The  known  excavated

workshops at Amarna provide further data that aids the definition of a New Kingdom Egyptian

workshop. These have in particular been excavated in recent years, and while site O45.1 is a

prime example (see  3.2.1), other sites showing evidence of industrial activities, not only ones

relevant to this study, add to the corpus and variety of known types of workshops.

Furthermore, through the participation in four seasons of fieldwork at Gurob I have been able

to gather completely new, hardly published relevant excavation data: I was given the opportunity

to excavate the site IA1 at Gurob, a workshop containing at least two kilns and evidence of the

production of pottery and possibly other goods (see 3.2.2).

Archival data encompassing primary fieldwork records made accessible by the Metropolitan

Museum, New York, has helped to understand the layout and nature of relevant areas of Malqata.

In addition, finds lists, plans and archaeological reports produced by Barry Kemp and David

O'Connor during their 1973 fieldwork at Malqata Site J34 have provided me with a corpus of

previously unexcavated structures and a sample set of a finds corpus, some of which are also

related to industrial activities (see 3.3.3). All the above data is discussed in chapter 3.

Methodology

The exact history and methodology of the excavations undertaken at Amarna site O45.1 and

Gurob site IA1 are outlined in the relevant sections (3.2.1 and 3.2.2). In order to understand the

nature of activities that took place in all the workshops analysed the careful study and literature

review of other contemporary, Egyptian and non-Egyptian sites were necessary. Each site was

addressed with a range of questions clarifying the individual site's nature. These questions asked

whether  there  was  any  evidence  of  mass-production  or  any  sign  of  specialisation,  such  as

high-temperature  technology  in  the  workshop,  as  well  as  whether  there  were  any  artefacts

present that could give the workshop a “royal” ranking, such as sculpture representing members

of the royal family.

34 This data (Kemp in preparation) was provided by Ian Shaw, but I have obtained the kind permission of Barry 
Kemp and David O'Connor to use it in this thesis.
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1.4 What can be established about the infrastructure of a settlement for 
each industry?

This is a question that will be answered in the conclusion chapter of this thesis (see 4.3). I aim to

place  both  the  socio-economic  theoretical  approaches  described  above,  the  results  from the

spatial  and  artefactual  analysis  and  the  characteristics  of  the  workshops  analysed  into  a

framework to create a series of models. These models will demonstrate exactly how the raw

materials and the finished goods were controlled, distributed and consumed in a royal city of the

New Kingdom, and how the workshops and factories  in these settlements functioned in  this

network, forming an infrastructure.

1.5 Does the presence of high-status goods in a settlement define or enhance
its status?

This is the final question posed with regard to the data presented in this thesis, and I plan to

answer  this  through  the  careful  study  and  analysis  of  all  results  achieved,  and  through  the

comparison of the three case-studies used. The spatial locations, quantities and types of industrial

areas,  their  relationships  to  one  another  and  to  the  settlement's  main  buildings  will,  in  my

opinion, not only describe the site's infrastructure, but also contribute to its status as a royal city

(see 4.4).
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2 THE ARTEFACTUAL AND SPATIAL ANALYSIS

2.1 Introduction 

This chapter analyses and discusses the spatial distribution of artefactual and structural remains

that constitute evidence of a range of categories including glass, faience, metal, sculpture and

textile-industries throughout the settlements of Amarna, Gurob and Malqata. All this has been

done in  order  to gain an insight  into the control  of raw materials,  tools  and finished goods

throughout the individual sites, in relation both to one another and to the secular, religious or

ceremonial and administrative structures found within the same, such as palaces and temples.

While it has not been possible to establish a GIS model using the data from Malqata (2.4), the

settlements of Amarna and Gurob have provided ample material for intricate spatial analyses.

These have been used in order to establish where concentrations of artefacts relating to particular

high-status industries, indicating previously unknown areas of industrial activity existed, and it

has also been possible to test known workshop areas. These analyses of research were done using

GIS software  Quantum GIS (QGIS),  together  with a  database  for  the  digital  cataloguing of

relevant finds. While a rough methodology can already be found in the introduction chapter

(1.2),  the individual  approaches  and the more site-related issues concerning the data will  be

explained in more detail in the relevant sections. 

This chapter will first introduce the artefactual categories used for the spatial analysis, giving

the necessary background for each. In the following sections, each of the three main sites will be

introduced, starting with the general history of occupation, layout and description of the main

features, and a history of excavation. This is followed by the spatial analysis of the artefactual

evidence  of  high-status  industries  found  at  Amarna  (2.2),  then  Gurob  (2.3)  and  finally  a

discussion  of  the  artefactual  and  structural  evidence  from Malqata  (2.4).  Subsequently,  the

results  of  all  three  main  sites  will  be  compared  and  some  preliminary  conclusions  on  the

distribution and control of raw materials and finished goods will be drawn. This discussion will

also feature some data from Qantir/Pi-Ramesse for comparison (2.6).
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2.1.1 The industries

2.1.1.1 Glass artefacts and evidence of glass-working

Glass has been used in ancient Egypt since before 1550 BC (Bimson and Freestone 1988), but it

was during the reign of Thutmose III, that it made its real social breakthrough. A large number of

glass vessels was found in this pharaoh's tomb, KV 34 (Nicholson 2007, 4-6) as well as in that of

his three foreign wives in the Wadi Qirud (Lilyquist and Brill 1993; Lilyquist 2003). A small

number of pre-Thutmoside glass artefacts is known from Egypt, most of these being inscribed

with  royal  names,  including  beads  bearing  the  name  of  Ahmose  and  that  of  Hatshepsut

(Schlick-Nolte  et  al  2011,  13-16).  The knowledge  of  glass-making  and  -working  was  most

probably imported from the Levant and as a result of the campaigns of early 18 th  dynasty rulers

against the Mitanni (Oppenheim 1973, 262). However, Shortland (2000a and 2004) states that

glass  may  have  even  been  accidentally  produced  before  1550  BC,  with  a  local  workforce

producing small amounts of cobalt-blue glass.35 The production of glass may initially have taken

place through errors occurring in the manufacture of faience,  such as over-firing of the kiln

together with fly ash reactions, causing the silica to melt at lower temperatures (Shortland 2004).

No evidence of glass-making from raw materials exists in ancient Egypt until at least the Amarna

Period,36 but it seems that from this time onwards this skill, together with the emergence of more

complex firing structures able to be fired to temperatures of at least 1,100ºC (Nicholson 2007,

98), became established in Egypt.  Trace element analyses done on glass objects from Malqata

and  Amarna,  together  with  glass  from  the  Near  Eastern  sites  of  Nuzi  and  Tell  Brak,  has

demonstrated that some of the raw materials used here, notably plant ashed, are, in fact, Egyptian

in origin (Shortland et al 2007, 781-789). By applying similar methods to glass vessels from the

reign of Thutmose III,37 Nicholson and Jackson (2012, 41 and 2013, 99) have demonstrated that

even these early pieces are likely to be Egyptian.38

Glass was very much a material initially only accessible to the pharaoh, the frequently used

blue colour imitating gem-stones, such as turquoise and lapis lazuli. The lists in the Festival Hall

of Thutmose III at  Karnak, which itemise the tributes from this king's campaigns to Mitanni,

include glass in its raw form (Wreszinski 1923, 40). Here it is treated as artificially produced

35 Glass was also produced in the Aegean around 1500 BC (Panagiotaki et al 2004).
36 See Shortland et al (2001, 150-152). Shortland (2009, 2, 3) has, however, argued that glass also was made from 

raw materials at Malqata, pre-dating the Amarna Period, although the evidence is not reliable and by no means 
certain (see 2.5.2).

37 For instance a vessel fragment (Swansea Museum accession number 959.3) and the Harrow Chalice (Harrow 
Collection HE121).

38 Compare Nicholson 2006.
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lapis lazuli and turquoise, demonstrating the main two colourants used in earlier New Kingdom

glass-manufacture: cobalt and copper.39 The fact that the early glass vessels all come from royal

burials, such as the tombs of Thutmose III and Amenhotep II, which contained around 11 and 76

glass vessels respectively (Nolte 1968, 46-62; Shortland 2000a, 4),  strengthens the theory that

there was a royal monopoly on glass during the earlier New Kingdom (Shortland et al 2001,

154).  Furthermore,  glass  workshops,  whether  containing  only  evidence  of  glass-working  or

-making have so far only appeared in  royal  and capital cities of the New Kingdom, with the

fortress of Beth Shean (McGovern et al 1993) and the late New Kingdom settlement at Lisht

(Keller 1983, 24) being possible exceptions, and this indicates that the material was one much

desired by the pharaoh and the royal court. Glass items, together with other high-status goods,

would have been given to members of the elite as favours (Nicholson 2007, 157). 

The tomb of Rekhmire, TT100, dating to the reigns of Thutmose III and Amenhotep II, may

show, amongst many other goods, the delivery of glass vessels into Egypt through the Syrian

tribute (Davies 1943, 28, 38, plate XXI). It is, however, not clear whether the polychrome vessels

shown are supposed to be of glass.40 Nevertheless, the dating of the tomb fits in with the delivery

of glass that had been manufactured elsewhere.

Glass  appears  to  have  quickly  become  a  popular,  and  –  through  royal  favours  –  more

accessible  material,  and  was  widely  used  for  a  variety  of  purposes.  All  glass  objects  were

somewhat decorative in nature, while still fulfilling their particular functions. Glass vessels, for

instance,  were clearly not  objects  of  everyday use,  but  would have held precious  liquids  or

make-up, while simultaneously being pleasing to the eye (figs.102, 108, 152 and 150). Further

purposes of glass included jewellery, such as beads (fig.109), rings, earrings and amulets (fig.2),

and inlays used for the decoration of relief scenes. Since glass was at this early date regarded as a

precious material, and also difficult to work, only small objects would have been available to the

non-elite. There is evidence that at least some of the elite would have been able to access glass

objects of higher value: the tomb of Kha, TT8, for instance (the contents of which are now on

display in the Egyptian Museum in Turin), included two glass vessels (Schiaparelli 1927; Nolte

1971, 168-170). 

39 The material, which can most probably be seen as glass in this context is distinguished by the fact that it has no 
mAa in front of the words mfkA.t or xsbD, the words meaning “turquoise” and “lapis lazuli” (see Shortland 2012, 
142). 

40 Nicholson (2007, 3) argues that these vessels may not have been made from glass but that they were rather 
wood imitation vessels.
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The  Amarna  Letters,  the  correspondence  between  the  royal  court  of  Egypt  and  other  Near

Eastern, mainly Levantine, royal houses, encompass a total of five Akkadian clay tablets that

discuss  glass.41 As  these  letters  usually  asked  for  glass  to  be  sent  between  royal  houses  it

becomes evident that neither raw materials nor finished goods were most traded or presented, but

that raw glass itself, probably already coloured, was the desired object.

The first actual archaeological evidence of glass-making or -working came from Petrie's work

at Amarna (Petrie 1894, 25-27) and the common knowledge of ancient Egyptian glass-industries

was,  until  the  1980s,  based  mainly  on  this.  On  finding  large  areas  of  glass-working  and

faience-making  debris,  such  as  fragments  of  cylindrical  vessels  (fig.3),42 glass-rods  and

faience-moulds, he stated that he found “three or four glass manufactories and two large glass

41 These are EA148, EA235 and EA327, EA314, EA323, EA331: Moran 1992, 235, 293-294, 347, 351-352 and 
355, cf. Shortland 2012, 147.

42 These vessels, which are cylindrical in shape, are sometimes referred to as crucibles or ingot moulds. They are 
generally indicators of glass processing, having been interpreted as moulds for glass ingots (Nicholson et al 
1997), and as such, often still contain remains of glass. They are found at various glass-working sites, such as 
Amarna, Malqata and Qantir/Pi-Ramesse. These vessels are standardised and they usually have a rim diameter 
of c.18cm, a base diameter of c.16cm, with a wall thickness of more than 2cm at the base and less than 1cm at 
the rim (these measurements have been taken from a series of cylindrical vessels found on the surface in the 
Main City South at Amarna by Kemp; Nicholson et al 1997, 144-5).

Figure 2: Glass jewellery from the New Kingdom (ear-studs:
EA65535, EA29258, EA29264, EA16443, EA68531, EA37221;

ear-rings: EA2895, EA64297, EA64186, EA63347; furniture fitting or
ear-stud: EA64162). © Trustees of the British Museum.
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works”, although he does not give any further information on their locations or whether they lay

in the vicinity of each other (Petrie 1894, 25; Nicholson 2007, 13-20 and Shortland 2000a, 66). 

Petrie also attempted one of the first reconstructions of the ancient Egyptian glass manufacture

from raw materials, reconstructing it in two stages (Petrie 1894, 25ff., and 1909, 117, 123-125).43

43 Petrie (1909, 107-119) describes the manufacture of “glazed ware”, meaning faience, and that of glass (Petrie 
1909, 119-125), although he clearly overlaps on p.117 when he describes the firing techniques. 

Figure 3: Fragments of cylindrical vessels (all surface finds) from Amarna. © Amarna Project
and Egypt Exploration Society. Find numbers: 37978 (top left), CV12 (top right) and CV1

(bottom) (CV12 and CV1 are from the CD in Nicholson 2007). Photos: Gwil Owen and Paul
Nicholson.
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In his reconstruction, the fritting procedure would have formed an intermediate stage between

the production of raw glass in so-called “fritting pans”, pottery bowls found by Petrie, and the

subsequent crushing and melting of the frits in order to produce glass. The absolute necessity of

the fritting process has been eliminated by Nicholson through experiments (Nicholson 2007,

122). Petrie assumed that the fritting pans were supported by cylindrical vessels, surface finds of

Petrie's from the Main City, and some glass rods were found in the same context (Nicholson

2007, 91, 124).

Recent  work  by  various  scholars,  especially  after  glass  factories  were  found  in

Qantir/Pi-Ramesse and Amarna, soon introduced a new reconstruction of the ancient methods of

glass-production,  greatly  clarifying  the  industrial  processes  applied  in  the  Late  Bronze  Age.

Glass was made from a mixture of mainly silica, lime and soda, and some other elements, the

proportions of which could vary. As the melting temperature of pure silica lies at  c.1,700ºC

(Paynter and Tite 2001, 240), the lime and soda acted as fluxes to lower the melting temperature

(Paynter and Dungworth 2011, 5-6). Shortland (2012, 98) has stated that the composition of

typical New Kingdom glass would have been 58-68% of silica SiO2, in its purest form probably

won through the crushing of quartz pebbles,44 16-21% of Soda Na2O, 4-9% of Lime CaO, 3-5%

of Magnesia MgO, 1.5-3% of Potash K2O, and some colourants.45 The main component of glass

was thus silica, while most other elements lowered the temperature needed to produce the glass. 

Rehren (2000; also Rehren and Merkel 2008, 214) has suggested that reaction vessels were

used to initially combine the raw materials and melt them at a temperature of c.900ºC, this being

called  the  partial  batch  melting model,  which,  so  far,  has  been  chiefly  attested  at

Qantir/Pi-Ramesse.  The raw frit,  the  product  of  this  first  firing,  would  then be  crushed and

placed  into  cylindrical  vessels,  in  order  to  be  fired  again,  at  a  slightly  higher  temperature.

Impurities could be removed after the first stage in order to produce a cleaner glass, and it is also

likely that colourants were added at this stage.46 The second firing would then produce a glass

ingot, shaped like the vessel which had held it (fig.4).

44 The discussion as to whether quartz pebbles as a source of particularly pure silica can be considered evidence of
glass-making is still in process, and since Petrie suggested this, it has frequently been discussed: Petrie (1894, 
26) states that he found the remains of kilns or ovens, and that the quartz pebbles from these might have 
functioned as kiln flooring, as well as being ground up in order to mix the quartz powder with the other raw 
materials used for raw glass-making. It could, however, also be argued that these pebbles might simply have 
been part of the natural desert surface. Shortland (2012, 98) appears to have accepted this theory, and there is 
evidence from Qantir/Pi-Ramesse of this activity (Pusch and Rehren 2007a, 14, 103ff.).

45 See Henderson (2013, 5) for a summary of the average composition of ”most ancient glasses”.
46 See Shortland (2000a, 145) for a graph showing the sources of raw materials for the vitreous materials 

manufactured at Amarna, incorporating those imported and their processing.
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The raw glass  was then worked into  finished objects,  and for  this  purpose,  glass-rods  were

drawn; these could be used for a variety of purposes, such as the decoration of vessels or the

moulding or decoration of jewellery (fig.5). Most of the New Kingdom vessels were core-formed

around a core from sand or clay, and this most likely happened through the dipping of the core,

which was attached to a metal rod, into molten glass, which was then allowed to cool. The vessel

was then decorated using the glass-rods, which would, again with the help of metal tools, be

applied to the core, and then dragged into the commonly found zigzag47 pattern. The hot vessel

would then be rolled out and, once cooled, polished (Nolte 1971, 167-168). The glass-rods could

also be melted completely and placed into moulds, in order to create small items of jewellery,

amulets or rings (Nicholson 2011, 4-7). 

Evidence of glass being carved like stone also exists,  and one prime example is that of a

Taweret figurine dated to the reign of Amenhotep II.48 This object is made from solid cobalt-blue

glass, and was probably moulded,49 with the finer detail having then been carved. Recent close

examinations of the figurine's open mouth have revealed that the metal awl used to hollow out

this space, broke off and remains inside the object. Unfortunately, this object is unprovenanced,

but a state-controlled workshop set in Thebes has been suggested for the manufacture of this and

47 This V- or W-shaped, wavy pattern found on glass vessels and other items, such as jewellery, throughout the 
New Kingdom, has been referred to as “variegated” in older publications, particularly in the COA I-III volumes.

48 Hannover, Museum August Kestner, accession number 2616; see Schlick-Nolte et al 2011, 28-32.
49 No moulds for larger glass objects are known from ancient Egypt. Schlick-Nolte (et al 2011, 31) suggest these 

objects were initially produced through moulding using the lost-wax technique and powdered glass as raw 
material.

Figure 4: A blue glass ingot said to come from Amarna (Garstang
Museum E5654). Courtesy of the Garstang Museum, University of

Liverpool. Photo: author.
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other early New Kingdom glass objects (Schlick-Nolte et al 2011, 32).

Another, very rare and special form of glass-working technique known only from Amarna and

Malqata50 is that of mosaic-glass. For this,  multiple sets of two different-coloured glass-rods

would each be twisted together while hot and flexible, and then aligned, usually on top of a

vessel core. In this way, the polished surface of the object would produce an effect of numerous

very small pieces of glass aligned (B. Kemp, pers. comm. April 2013).51

In the past decade there has been much discussion of the exact composition of New Kingdom

Egyptian  glass  and  its  manufacture,  on  the  basis  of  scientific  (often  chemical)  analysis.  In

particular the findings at Qantir/Pi-Ramesse in the 1980s and at Amarna O45.1 (amongst others)

in  the  1990s  have  sparked  much  discussion.  For  instance,  Nicholson  (2007, 92,  94)  has

demonstrated through experimental archaeology that the ancient Egyptians could have produced

raw glass from primary materials using a brick-built domed updraught kiln (see 3.2.1), and that a

firing temperature of 1,150ºC was sufficient for the production of raw glass given the presence of

sufficient flux in the raw glass mixture. Smirniou and Rehren (2011) have approached the matter

of glass-making at Amarna more from the angle of chemical analysis, reconstructing the process

50 A fragment of mosaic glass of the type described above was found during the excavations at the Great Aten 
Temple, Amarna in May 2012. A similar fragment is supposed to be held in the Metropolitan Museum (M. Hill, 
pers. Comm.; cf. Keller 1983, 23), however, a search of the Metropolitan Museum's online database revealed 
several items of mosaic glass of different techniques, but dated to the reign of Amenhotep III and said to have 
been found at Malqata: i.e. accession numbers 11.215.727, 11.215.724 etc., all being from the 1911 Rogers 
Fund, which sponsored some of the museum's work at Malqata. See also Nicholson and Henderson 2000, 204.

51 Grose (1999, 33-35) has provided an overview over techniques used for Late Period and Roman Egyptian 
mosaic glass, however, the technological aspects are similar to those used in New Kingdom Egypt.

Figure 5: A selection of glass-rods from Amarna. Courtesy of the Garstang
Museum, University of Liverpool. Photo: author
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on the basis of raw materials, half-melted glass and tools. 

The majority of glass in New Kingdom Egypt was not translucent. In fact, calcium antimonite

Ca3O8Sb2  (Nicholson 2007, 106) or antimony oxide Sb2O (Krygier 2005, 64) were frequently

used to further opacify the glass (cf.  Smirniou and Rehren 2011, 63).52 The most commonly

found colours in ancient Egyptian glass during the early New Kingdom are light blue, which

came from the use of ground copper as a colourant (Kaczmarczyk and Hedges 1983, 279) and a

darker blue, which was produced by cobalt.53 Cobalt was imported into the Nile valley from the

oases  of  the western desert,54 and while  it  was  the predominant  colour  for  vessels  found at

Malqata, the Amarna workshops appeared to have included a greater number of colourants and

generally preferred copper-blue glass (Kozloff 1992, 376, and 1997, 179-180; however, this was

based on a sample-size-ration of Malqata 7 : Amarna 1). Other colourants used were manganese,

which gave the glass a purple, or in higher quantities a black colour, lead antimony was used to

produce yellow, and mixed with copper, produced green tones; and reduced copper produced a

red colour. The latter is especially attested in the case of Qantir/Pi-Ramesse (Pusch 1990a; Pusch

and Rehren 1999, 111). Several other components were used to give colour to glass, but they will

not be listed here. Nicholson and Henderson (2000, 206-220) and also Shortland (2012, 98-119)

provide a detailed and comprehensive overview of the chemical composition and colourants used

in glass-making.

Raw  materials,  other  than  those  used  as  colourants,  are  very  difficult  to  trace  in  the

archaeological record, and this is one of the reasons for the continuing dispute concerning the

settlements in New Kingdom Egypt that actually produced raw glass from primary materials and

those that did not. Hence, the appearance of any evidence of the production of raw glass is of

high importance. This thesis features sites at which there exists some, sometimes more tentative,

evidence of the manufacture of glass from raw materials. The location of these sites serves to

demonstrate where raw glass was produced and to where it was distributed. 

Evidence of the working of raw glass already lends a building an industrial character and thus

a greater  significance.  Obvious,  dedicated glass workshops do not appear  very frequently in

ancient Egypt, the only ones known being O45.1 at Amarna, which yielded large amounts of raw

glass and materials related to its manufacture, and the one at  Qantir/Pi-Ramesse, which would

52 It was only in Roman times that glass became translucent, and this is also when blowing came in to use 
(Nicholson 2011, 2, 7).

53 However, Shortland (2001, 217) states that high levels of copper can also produce a dark blue. 
54 Kaczmarczyk 1986; Shortland 2012, 109; Henderson 2013, 70; however Dayton et al (1980) argue that it was 

sourced in eastern Europe (Kozloff 1992, 373). 
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have been part of a multifunctional workshop complex dating to the reign of Ramesses II. These

workshops formed a technologically superior and separate category from those workshops only

processing glass into finished objects (Rehren et  al  2001).  In contrast  to Amarna O45.1,  no

structures remain at the site of the Qantir/Pi-Ramesse workshop, as it was replaced by other

buildings  and activities during the reign of  Ramesses'  successors  (Pusch and Rehren 2007a,

21-52). As mentioned above, some glass-industries are known from the fortress of Beth Shean

(McGovern et al 1993), and another, late New Kingdom glass-producing site is Lisht. The Lisht

workshop was excavated to  the north of the pyramid of  Amenemhat  I,  in  an area of  “poor

housing” (Mace 1908, 185). The site yielded ingot fragments, a glass block, pieces of vitrified

mud-brick,  pieces of cylindrical vessels,  and 184 vessel fragments,  indicating that glass was

processed here, although glass-production may not have taken place. Vast evidence of faience

production dating to the Middle Kingdom, but possibly also later was found at the site during the

Metropolitan Museum's excavations. It is, however, uncertain in what relation the faience- and

glass-industries stood to one another (Nolte 1968, 24; Keller 1983, 24; Nicholson 2007, 22). The

evidence from Lisht, however, is very scattered and the excavation records somewhat poor. The

fact that the blue glass from this site was coloured with copper rather than with cobalt (Keller

1983, 25), as well as the presence of an inferior quality of glass, possibly indicate a decline in the

Egyptian glass-industries (Shortland 2012, 170). Kozloff (1992, 378) states that the glass from

Lisht is chemically identical to that from Malqata and Amarna, and that therefore the factories at

Lisht must have been recycling old glass from other sites. The fact that the material from Lisht is

somewhat unreliable in nature has led to the decision not to include any of it in this thesis.

The types of object considered to be glass artefacts or evidence of glass-working are described

below:

Glass artefact: This category encompasses all artefacts  made from glass, dating to the New

Kingdom, such as glass vessels and pieces of jewellery, i.e. earrings, beads and amulets. Broken

pieces of glass vessels have also been catalogued. Where two or more fragments would have

formed one whole piece, they were counted as one single item. It is likely that broken pieces of

glass which were not too multi-coloured, or had the correct consistency to re-produce a simple

base colour such as blue, would have been retained and redistributed to the glass- workshops, but

this theory is not easily proved, and thus fragments of broken glass objects have been considered

to initially have served their intended purpose before breaking. 

Glass-working artefact: This category refers to all  objects considered to have been used at

some stage in the production of finished glass artefacts. As stated above, since pieces of finished,
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but broken, glass artefacts could be used for re-melting and shaping into new artefacts, at least a

certain degree of the archaeological record should have been included in this category, but was

not. The objects classified as relevant to glass-working may be (1) raw materials used in the

production of raw glass from raw materials and (2) glass objects in an unfinished state. With the

exception of a small number of cases, such as the glass- workshops at Qantir/Pi-Ramesse, which

have been included here solely for the purpose of comparison, it is difficult to be completely

certain whether a site was producing raw glass from raw materials, or whether it concentrated on

working glass brought from other sites into finished objects. Therefore objects classified as being

related to glass-working include items such as raw materials or moulds, cylindrical vessels as

well as pieces of glass yet to be transformed into,  or added to the finished product, such as

glass-rods. However, it must be borne in mind that the presence of glass-rods alone may not

indicate glass-working activity in each case: in some cases these may have been merely stored in

order to be redistributed, but this is not always certain.

2.1.1.2 Faience artefacts and evidence of faience-production

Faience, a usually turquoise-blue ceramic material, was highly popular throughout all periods,

from the Predynastic Period. Referred to by the Egyptians as THn.t (Hannig 2001, 960), it can be

translated as “dazzling” or “gleaming” (Hannig 2001, 961; Faulkner 1991, 306; Nicholson 2009,

1; Kaczmarczyk and Vandiver 2008, 57). Its initial function was, like glass, to imitate gem-stones

such as turquoise. 

It is not certain when this material first came into use, but faience technology probably dates

back  to  the  Predynastic  Period,  when  stones  were  glazed  (Nicholson  2012,  12-13),  to  be

followed shortly afterwards by the crushing of this raw material  and its  mixing into a paste

(Nicholson 2009, 2). The vast amounts of faience tiles that decorated the subterranean galleries

below the  step pyramid of  Djoser  at  Saqqara  (Riefstahl  1948,  9)  suggest  a  well-established

industry, capable of mass-producing such items so early in Egyptian history. 

Objects  made from faience  were  available  to  all  ranks  of  society,55 and  they  appear  in  a

multitude of archaeological contexts (fig.6). While small beads and amulets would have been

mass-produced and found anywhere from burials to houses, inlays and polychrome tiles would

have largely decorated palace and temple walls, but also some of the (elite) houses in the Main

55 Shortland et al (2001, 155, 158) state that over 90% of their sample-set of 260 houses at Amarna (those 
excavated by the DOG) contained faience objects, and it is still one of the most common materials found at the 
site. See also Patch 1989, 43.



35

City and North Suburb (COA I and II).56 Tiles frequently depicted enemies, or lively scenes from

nature with many flowers and animals,  like many of those from Amarna (Kaczmarczyk and

Vandiver 2008, 59-60). Larger objects would not be found as frequently and, as they required

more raw materials and more skill, they would not have been so accessible. This includes faience

vessels, especially bowls, which were usually blue in colour and decorated on the inside with

scenes or geometrical patterns. Animal figurines, such as hippopotami or hedgehogs, also occur,

but less frequently than vessels or fragments thereof.

Faience, like glass, is a vitreous material, and its production was also first reconstructed by Petrie

(1894, 27-28, see also Petrie 1909, 107-119). Its raw components are the same as glass, but in

different  proportions.  According  to  Vandiver  (1983,  A108;  Nicholson  2009,  2),  the  typical

composition of ancient Egyptian faience consists of 92-99% Silica SiO2, 1-5% Lime CaO and

0-5% Soda, in addition to other elements, some of which acted as colourants, such as copper

oxide CuO, magnesium oxide MgO and others. After the raw materials had been ground up, they

were combined with water into a paste. For the production of beads the paste would have been

wrapped around metal rods before firing, but they could also have been moulded. Amulets, such

56 The unpublished PhD thesis by Crowell (2007) discusses manufacturing details and symbolism of faience tiles 
and inlays from Amarna and Malqata.

Figure 6: A range of faience objects typically found at New Kingdom
urban sites.
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as udjat  eyes,  and small  depictions  of deities,  and ring shanks and bezels,  which were later

combined (Boyce 1989), would generally have been moulded (fig.7). Vessels, like those made

from glass, would have been core-formed and figurines moulded or shaped free-hand. 

The moulded object, or the otherwise shaped faience mass, was then usually placed into a saggar,

a pottery container which protects the mass from flying ashes and therefore impurities, and then

into  the  kiln.  The  container  could  be  put  directly  into  the  fire  at  temperatures  of  between

800-1,000ºC (Nicholson 1989, 55). The addition of flux would allow the silica to melt slightly

during the firing process. In this way the silica would bind, forming the faience mass (Vandiver

1983, A108; Henderson 2013, 15-16).

Faience generally used the same colourants as glass, although cobalt-coloured faience is rarer.

The most common colourant is ground up copper-alloy, usually related to metal-working, or

even Egyptian Blue (Nicholson 2007, 135; Pusch et al forthcoming; Henderson 2013, 13-14).

The  glazing  of  the  objects  was  achieved  in  three  different  ways:  through  application,

cementation and efflorescence, efflorescence being the most common glazing technique found in

pharaonic Egypt, especially in the New Kingdom (Nicholson 2009, 5). In this method alkalis and

copper ore are mixed in with the faience mass, rather than applied at a later stage. An initial

Figure 7: Faience-moulds from O45.1 at Amarna. From
Nicholson 2007 (from CD), Find numbers (top left to

bottom right): 30547, 30637&30552, 31979, 30650 and
30647. © Egypt Exploration Society.
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drying procedure allows the alkalis to form a crust on the outside of the object, which then reacts

with  the  copper  ore  to  form  the  actual  glaze  during  firing  (Paynter  and  Tite  2001,  241;

Henderson 2013, 15). Objects created through this method are more durable, as they are more

glassy in  nature  due  to  the  fact  that  the  paste,  containing  more  alkali,  has  a  lower melting

temperature, and the particles would have been more able to fuse (Nicholson 2009, 6). 

Faience-production  has  been  chosen  as  a  high-status  industry  for  two  reasons:  firstly,  it

frequently occurs together with the production and manufacture of glass, this being an almost

logical connection,  as the two industries require similar industrial  settings and raw materials

(Friedman 1989, 17); secondly, faience can be mass-produced, and the industry as a whole is

very portable. While small amulets and other decorative items produced with clay moulds may

not be classified as high-status, they still form an industrial bond with the clearly high-status

glass-industries,  and  also  incorporate  materials  indicating  the  working  of  metal,  such  as

copper-alloy.  The  evidence  of  the  production  of  more  high-status  faience  artefacts,  such  as

polychrome tiles or vessels is scarce, and therefore the primary indicator of industrial activity is

the faience-mould. These were frequently found in the contexts of small houses, which were

equipped with small ovens capable of reaching the required temperatures, which is why it can be

stated that it was possible to produce faience objects on a very small industrial scale.57

The main problem I have encountered,  in particular during the process of cataloguing the

relevant objects is that faience artefacts really are too numerous. Had I incorporated every object

made of faience found at Amarna the catalogue would have been too large and impossible to

handle. Furthermore, it would not have done the material any justice if I had been too selective,

and recognition of high-status objects may have proved difficult due to their usually fragmentary

nature. This was much easier at Gurob, where the pieces of faience found on the surface had

already  been  added  to  a  database  and  also  surveyed.  Gurob,  however,  has  not  yielded  any

evidence  of  faience  manufacture  (see  2.3.2.2),  and  in  this  case,  in  contrast  to  Amarna,  the

presence or absence of faience objects may count as an indicator of industrial activity.

Faience artefact: This encompasses all objects, whether whole or fragmentary, made of faience,

irrespective of their colour. As mentioned above, this category can only be found in the spatial

analysis  of  Gurob,  but  not  in  that  of  Amarna.  As  faience-industries  played  a  major  role  at

Malqata,  and  ring  fragments  were  amongst  the  most  frequently  found  objects  at  the  South

Village, this object category has been described in detail for this site.

57 Eccleston (2008a and 2008c) has successfully fired faience artefacts using a reconstructed bread-oven at 
800-900ºC, however Nicholson (2009, 8) states that it may be possible to achieve the same results through 
longer firing at even lower temperatures.
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Faience-production  artefact: Due  to  the  extreme  difficulty  in  identifying  evidence  of

core-forming  of  vessels  in  the  archaeological  record,  this  category  refers,  in  all  cases,  to

faience-moulds. This is usually a round to oval object of clay showing a shallow impression of

the artefact to be produced in its centre. These moulds could be fired several times, and the fact

that  the  impression  was  readily  available  and  easily  re-produced,  meant  that  these  faience

artefacts were mass-produced and also readily available. Shortland (2000a; Shortland et al 2001)

has already conducted an investigation titled “Vitreous materials at Amarna” and revealed spatial

clusters of these clay objects, in particular in the North Suburb and the Main City. My database

includes the moulds that Shortland catalogued and quantified, but his numbers have also been

verified, corrected and supplemented by means of the pre-modern archaeological publications

used as a primary source for data collection.58 As with glass-rods, faience-moulds cannot always

be  considered  certain  indicators  of  faience-manufacture,  as  they  could  also  be  stored  for

redistribution.  However,  since  these  objects  are  the  only  artefactual  evidence  of

faience-production that can be traced in the archaeological record, this analysis somewhat relies

on their presence.

2.1.1.3 Metal artefacts and evidence of metal-working

It  is  not  my intention to  provide a  comprehensive  overview of  metal  and metal-working in

ancient Egypt in this context. Much has already been published on this topic and a very thorough

overview of  the history of  metal-working in  ancient  Egypt  by Ogden already exists  (Ogden

2000). The industry was well-established by the 18th dynasty, the earliest copper objects being

known from the Predynastic Period (Brunton and Caton-Thompson 1928; Ogden 2000, 151). 

All sites discussed in this thesis are known to have contained a metal-industry to some degree,

ranging  from  faint  evidence  at  Malqata,  mainly  in  connection  with  the  glass-  and

faience-industries (see 2.4.3.3), over a variety of sites at Amarna (see 2.2.2.6, 3.2.2 and 3.3.2), to

the highly specialised and mass-producing factories at Qantir/Pi-Ramesse (see 2.6.4). The most

commonly occurring metal used in the New Kingdom is copper-alloy, in which copper is the

primary component and tin usually the secondary one (more commonly described as “bronze”;

Ogden 2000, 153). Other metals used were gold and silver, in addition to lead and iron in the

later New Kingdom. Copper in its pure form was also used, although the addition of tin makes

the alloy harder and stronger and also lowers the melting temperature (Markowitz and Lacovara

2001, 200). In its raw form it was mined mainly in the eastern desert and the Sinai, including the

58 The main works used for this are COA I, COA II, COA III and Borchardt and Ricke and Ricke 1980, in addition 
to a variety of archaeological reports by members of the Egypt Exploration Fund (EEF), published in the 
Journal of Egyptian Archaeology during the 1920s and 30s.
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Serabit el-Khadim region, as well as Timna (Ogden 2000, 149).  At Wadi Magharah, which is

situated 20km southwest of Serabit el-Khadim, much copper-smelting waste, such as tuyères and

crucible fragments was found, some of which dated to the Old and Middle Kingdoms (Lucas

1948, 231-233).

Silver and gold were very precious and so highly sought after. Since there are no indigenous

silver ores in Egypt, Silver was rarer and therefore considered even more precious (Gale and

Stos-Gale 1981, 103). Gold was frequently imported from the eastern desert, covering most of

the Nile valley down to Nubia (Ogden 2000, 161), while silver was most probably imported.

However, a  form of  “aurian silver”,  a  natural  alloy, may have come from the Egyptian and

Nubian gold mines (Ogden 2000, 171).

Metal in its crude form was usually smelted from rocks containing it, and then processed. For

a more detailed description of this please refer to the comprehensive chapter on metals by Ogden

(2000). For the smelting of the raw metal, furnaces were used, although very few survive in the

archaeological  record.  The  excavations  at  QI,  Qantir/Pi-Ramesse,  contained  a  series  of

cross-furnaces,59 crucibles  and  tuyères,  which  are very  similar  to  those  depicted  in  the

metal-working scenes in the tombs of Rekhmire and Mencheperreseneb (Davies 1943, 46, pl.

XVIII; Pusch 1990, 94, 99). This may indicate that the same type of structure was used at least

from  the  mid-New  Kingdom  onwards.  This  may  be  supported  by  the  finding  of  a  metal

workshop in a series of rooms in the northeastern part of the courtyard belonging to the mortuary

temple of Seti I in Qurna. These workshops have been dated to the Ptolemaic Period (Scheel

1988),  but  Pusch (1994) argues that  due to  a  lack of  dating evidence it  is  possible  that  the

structures may in fact be of an earlier date. 

Objects were frequently shaped through moulding, in either open or closed moulds,  using

solid casting or the lost-wax model (Ogden 2000, 158). Open moulding was used mainly for

smaller objects, such as jewellery, or small tools, which becomes quite clear in the evidence from

Amarna (see 2.2.2.6).

Metal objects, as well as evidence of metal-working have been included in this thesis mainly

because metal was a precious, not readily-availably material,  and also, because copper, when

used as a colourant, stands in close connection to the glass- and faience-industries  (Eccleston

2008b; Hertel 2012).  Furthermore, it  was often  depicted or mentioned in texts as a ware for

trading purposes: the tomb of Rekhmire, TT100, shows the Nubian tributaries delivering gold as

ring-shaped ingots, for instance (Davies 1943, 46, pl. XVIII).

59 Or cruciform furnaces. See Pusch 1990, 80ff. and 2.6.4.
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The objects considered to be of relevance are described below:

Metal artefact: This category includes all those metal objects from New Kingdom contexts, and

they have been recovered from all key sites. These objects are in a finished state, but can be

broken. It was common for broken objects to be reworked or re-melted in order to be cast anew,

but, unless these artefacts were found in a hoard, this cannot be proved, and thus they must be

regarded as finished goods, which may have broken in antiquity or in more recent times. 

The most common objects found are tools, such as chisels, awls, needles and others, used for a

variety of industrial processes, including stone-, textile- and leather-working (fig.13, see below).

In addition,  decorative objects  have been found especially at  Amarna,  where gold sheet was

commonly used for the decoration of architectural elements and wooden objects, such as boxes.

Weapons, both ceremonial and useful, were also found, blades being the most common of these.

Figure 8: A selection of copper-alloy
objects probably used in metal-working.
From Nicholson 2007 (from CD). Find
numbers (top to bottom): 30507, 33860

and 30756, © Egypt Exploration Society.
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Vessels, mirrors and other cosmetic equipment form the other part of this group.

Metal-working artefact: The broad term  metal-working has been applied to all objects from

metal clearly intended to be worked into a finished object, or in an unfinished state. This applies

to hoards of metal objects, such as those found in house T63.36 at Amarna, or items with definite

signs of casting. The site of Gurob has yielded much evidence of possible metal-working in a

multitude of copper-alloy lumps, which may be waste from working, or raw metal waiting to be

processed (Shaw 2011b, 457; see  2.3.3.9).  The problem with these objects,  which have also

appeared at Amarna, is that they are often heavily corroded and may therefore simply be broken,

finished objects (fig.8). 

Further  evidence  of  metal-working is  the  stone  mould.  Examples  of  these  were  found at

Amarna, and usually consist of a flat piece of stone, mostly limestone, with a carving in the

centre and two or more channels to either side, through which the surplus metal can be drained.

These moulds can be similar to the limestone sculptors' trial pieces, so a degree of confusion may

be expected. It can be stated that the evidence of metal-working at all key sites is limited, but its

presence can be confirmed beyond doubt.

2.1.1.4 Sculpture and evidence of sculpture-production

As  in  the  case  of  the  ancient  Egyptian  metal-industries,  no  detailed  account  of

sculpture-production will be given here, since this is such a well-documented industry. Pieces of

sculpture can be expected in a variety of urban contexts: the largest proportion of sculpture is

usually  found  in  and  around  temples  and  palaces,  depicting  royal  individuals  or  deities.

Non-royal persons' statues frequently appear in temples or in burials, but not usually in private

houses. It is mainly small-scale sculpture, often rough in appearance, which was found in private

houses, for the purpose of private worship, such as the numerous monkey-figurines found in the

houses at Amarna (fig.9 top left; see 2.2.2.7; Stevens 2006, 110). At Amarna, stelae and statuettes

of the royal family for adoration could also be found in private houses or domestic shrines.

Sculptors'  workshops,  which  frequently  form part  of  the  urban industrial  landscape,  can  be

expected to yield large amounts of unfinished sculpture, as well as models, trial pieces and tools

used for the production of sculpture.
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Figure 9: Some pieces of sculpture from Amarna. © Ägyptisches
Museum und Papyrussammlung der Staatlichen Museen zu Berlin -

Preußischer Kulturbesitz. Photo: Sandra Steiß.
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The sculpture analysed in this thesis focuses mainly on stone examples rather than those made

from other materials. Naturally, pieces of sculpture were also produced from other materials,

such as wood or metal, but these materials would often not survive in the record, as they would

decay or the raw materials were too precious and would quickly be recycled. A variety of stones

was used, the two main types being limestone and sandstone. Harder materials, such as quartzite,

and granite were also frequently found, and rarer materials, such as diorite also appear in the

archaeological record (fig.9). In particular, pieces of sculpture intended for a purpose other than

small-scale private cult would be carved out of the stone which had been pre-marked to adhere to

a canon. Tools used would be of metal and stone, and after the rough work and sculpting had

been done, the almost finished statue was polished. The sculptors' workshops at Amarna were

particularly specialised in the technique of composite sculpture (Thompson 2010, 2012a and

2012b), for which pieces of sculpture were assembled from many smaller pieces by the use of

tenons and mortises (fig.9 centre left; Phillips 2004, 201). Individual parts of composite statues

were made from various stones and other materials in order to represent different parts of the

body, thus eliminating the necessity to paint them (Phillips 2004, 202; Thompson 2012a, 32).

Sculpture-production has been selected for this thesis as a high-status industry because it was

mostly a royal and temple-based monopoly, with only higher officials being permitted to have

statues  produced  for  themselves  and  their  families.  Small-scale  sculpture  from  stone  has

nevertheless been included to demonstrate its relation to the pieces of larger sculpture found

throughout the sites discussed. While relief has deliberately been excluded from this thesis, it is

impossible to guarantee the complete exclusion of relief pieces from the database, as most of the

Figure 10: Unfinished sculpture, a sculptors' model and a trial piece from the Thutmose complex
at Amarna (P47.1-3). © Ägyptisches Museum und Papyrussammlung der Staatlichen Museen zu

Berlin - Preußischer Kulturbesitz. Photo: Sandra Steiß.
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evidence is very fragmentary.

Sculpture artefact: All pieces of three-dimensional sculpture, mainly from stone, but also from

other  materials,  have  been  catalogued.  These  may  depict  deities,  royal  figures,  non-royal

individuals or animals. 

Sculpture-production artefact: This category defines any object related to the production of –

usually stone – sculpture. This encompasses pieces of unfinished sculpture, which are usually

still rough in their basic form, often unpolished and not painted and often reveal tool-marks as

well.  Another  type  of  object  that  falls  into  this  category  is  the  so-called  sculptors'  trial-  or

working-piece,  a  –  sometimes  smaller-scale  –  model  or  a  design  (fig.10).  These  pieces  are

frequently not painted and are basically reliefs produced for practice. Ashton (2004, 196) argues

that these pieces most frequently occurred in times of stylistic change in sculpture, such as the

Amarna Period, and that they were produced by both skilled sculptors learning the new styles

and  by  students.  The  difference  between  working-pieces and  sculptors'  trial  pieces usually

expresses  the  different  terminology  used  by  the  excavators,  as  Borchardt  and  Ricke  (1980)

tended to use both interpretations, and Peet and Woolley, and the other British excavators, tended

to use the latter (COA I-III; Ashton 2004, 176). However, a working-piece is usually described as

bearing traces of working but without showing any remains of pictorial carving or chiselling,

while a sculptors' trial piece, also known as a relief plaque, usually shows some relief or traces of

paint,  which  indicates  that  this  piece  would  have  been  used  for  painting  or  relief-working

practice. Models, for the preparation of sculpture also fall into this category, as do plaster casts of

faces, such as those found in the workshop of Thutmose at Amarna (Ashton 2004, 178).

2.1.1.5 Other evidence of industrial activity

Apart  from  such  evidence  as  obviously  belongs  to  the  selected  industrial  activities,  the

archaeological record sometimes included objects that could have been related to, or used in

more than just one industry. At the same time, objects that had a definite industrial purpose could

sometimes  not  be  sorted  into  one  or  other  of  the  main  categories.  Others  belonged  to

sub-categories of the main ones listed above. For these objects a set of some more and some less

specific categories has been created, and these categories are described below: 
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Production waste: This includes all pieces which would have been included in the process of

industrial  activity, and  which  would  have  been  discarded  after  usage  or  form an  unwanted

by-product of a process. Pieces of slag, which would be evidence of metal-working (but could

also be a by-product of other high-temperature industries), fall into this category if their origin is

not absolutely certain, as do vitrified pieces of mud-brick kiln wall, for instance (figs.54 and

160). This category also includes vessel fragments, which could have been evidence of either

metal- or glass-working, but whose purpose cannot be more closely defined (fig.11). 

Raw materials and pigments: This category encompasses all  pieces of raw material  which

would not  have been used alone,  but which would have been processed together  with other

materials to form an intermediate or finished product. As most raw materials, such as those for

glass or faience, are difficult to trace in the archaeological record, not many artefacts have been

assigned  to  this  category.  However,  pigments60 and  colourants  used  in  glass-  or

faience-production or  gem-stones, which have not been worked have occasionally been found

and catalogued (fig.12).  The most commonly found pieces in this category are from pigment,

including the synthetic pigment  Egyptian Blue, and natural red and yellow. These objects may

60 See Weatherhead and Buckley 1989, 202-240 for a detailed study of pigments found at Amarna, notably the 
Workmen's Village. 

Figure 11: Fragment of a possible crucible from Gurob (GU09.237).
© GHPP. Photo: Ivor Pridden.
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provide evidence of the decoration of objects of sculpture and pottery (Loschwitz 2012) as well

as the colouring of glass and faience (see above, 2.1.1.1 and 2.1.1.2). Palettes and bowls used for

mixing paint and related tools were also catalogued. Polz (1997, 34-35) describes the finding of a

set of painting utensils at the necropolis of Dra' Abu el-Naga, dating to the early New Kingdom.

This set consists of ten pottery bowls, which contained traces of pigment, as well as a set of paint

brushes.

Tools: This is a sub-category for tools made both from metal and stone, and a recent study on the

tools from Qantir/Pi-Ramesse (Prell 2011) provides a very good and comprehensive overview.

Metal tools are usually recognisable even if they are broken and have been discarded, and thus

all  recognisable  metal  tools  have  been  catalogued  for  Amarna.  Not  many  metal  tools  from

Malqata are known, and the locations of metal tools found during the excavations by Petrie and

others at Gurob have not been recorded. Only very few metal tools came from the work of the

active  mission  to  Gurob,  but  all  of  these  have  been  recorded  three-dimensionally  and  thus

included in the spatial analysis. A comprehensive corpus of the various types of metal tools in

existence during the New Kingdom is also included in the Qantir/Pi-Ramesse corpus (Prell 2011;

fig.13). The most common types of metal tools discovered at Amarna are chisels, adzes, and

awls, in addition to needles and fish-hooks, covering a wide variety of industries.61

61 Prell (2011, 123ff.) has also classified the metal- and stone tools by their more specific industrial purposes, but 
this will not be discussed here.

Figure 12: Various pigments from Malqata. Courtesy of the Metropolitan Museum of Art, New
York.
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Stone tools were often not recognised by pre-modern excavators, because their shapes resembled

those of unused, natural stones. In fact, most stone tools are pieces or nodules of natural stones,

selected and employed for their material and natural form, and they are only identifiable through

traces of use, or the shapes that regular use has worked them into. If they were recognised, they

were frequently discarded, as they occurred in vast  quantities.  Petrie (1917, 1), for instance,

states  that “stone implements are not touched on here, as the abundance of such from Egypt

would require a volume to themselves“. Thus, the appearance of stone tools in the archaeological

Figure 13: A group of copper-alloy tools, from Abydos (top
group), Thebes (adze), Amarna (knife) and Koptos (chisel).

Courtesy of the Manchester Museum.
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record, especially that of pre-modern excavations, is unreliable and must be treated with great

caution. For this reason, it has been decided to generally omit stone tools from the database

produced for Amarna.62 By contrast, the active mission to Gurob has recorded all stone tools

from  both  surface  survey  and  excavation,  and  for  this  reason  the  spatial  analysis  for  this

settlement includes stone tools. 

Heavy-duty stone tools were used for the quarrying and preparation of soft stone and wood

objects.  They were usually rough in shape and included pounders, axes and polishing-stones

amongst  others.  These were  usually  made from hard  stones,  such as  granodiorite,  gneiss  or

dolerite (Shaw 2012c, 56; Prell 2011), and traces of use usually appear in the form of small holes

or stripes (Prell 2011, 28; fig.14). The tools from chipped-stone lithics were mainly from flint or

chert. The latter were used mostly for finer tasks, such as leather-working or for applying detail

to carved wood objects or pieces of sculpture. Another category of stone tools is that of the drill,

which was employed for both large- and small-scale objects,  and which would have been a

somewhat specialised tool (Prell 2011, 13).

2.1.1.6 Evidence of textile-production

Unless they were particularly well-protected, ancient Egyptian textiles did not survive well in an

archaeological  context.  The  pieces  excavated  in  private  houses  were  usually  extremely

fragmentary, and very little can be said about the original object. It is only in the contexts of

62 With one or two exceptions: where stone tools were recorded by the excavators and appeared in the context of a 
sculptors' workshop, for instance. 

Figure 14: Stone tools from Qantir/Pi-Ramesse. From Prell 2011, 40.
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burials that textiles can be said to have survived well. Within a New Kingdom settlement such as

Amarna, Gurob and Malqata, textile objects would have been present in numerous contexts: The

royal  household  and  the  elite  would  have  been  some  of  the  primary  consumers,  requiring

elaborate clothing,  such as pleated kilts  and tunics.63 Furthermore,  temples would have used

sheets  of  linen  to  clothe  divine  statues  (Kemp  and  Vogelsang-Eastwood  2001,  165),  and

magazines would have contained spares. The most basic item of clothing was the loin cloth,

worn throughout society. 

An analysis of the textile remains and artefacts belonging to the textile-industry at Amarna has

already been published and discussed in detail by Kemp and Vogelsang-Eastwood (2001). This

publication  already  contains  a  general  description  of  the  spatial  analysis  of  the  relevant

textile-manufacturing artefacts  from the whole of the Main City and it  also incorporates  the

Workmen's Village, an area not discussed in this thesis. The textile-industry at Amarna has been

classified as a cottage industry (Kemp and Vogelsang-Eastwood 2001, 449; see 1.2). Apart from

63 See Vogelsang-Eastwood 1995 for a presentation of the function and purpose of textiles throughout pharaonic 
Egypt.

Figure 15: A selection of spinning tools from Amarna. From
Kemp and Vogelsang-Eastwood 2001, 291 (21/143 and 21/509),
288 (30184, 30191, 30193, 30182, bottom left) and Kemp and
Vogelsang-Eastwood 2001274 (6334/6335, bottom right), ©

Egypt Exploration Society.
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spindle-whorls and spinning bowls (fig.15) the other object categories included in that analysis

are stone loom socket blocks which were used to hold upright and support the New Kingdom

vertical loom (Kemp and Vogelsang-Eastwood 2001, 333-338, 373-387), as well as bone points /

pin  beaters,  generally  described  as  “weaving  tools”  by  the  early  excavators  (Kemp  and

Vogelsang-Eastwood 2001,  358-373;  fig.16).  Linen cloth of  varying quality, and often in  an

extremely good state of preservation, has been found in both the Workmen's Village and the

North Suburb. The finding of finished goods suggests that  untailored cloth was produced in a

range of qualities and degrees of thickness in the houses in order to be worn as a  voluminous

garment by the recipients  (Kemp and Vogelsang-Eastwood 2001,  450).  Furthermore,  a  large

number  of  functional  goods  were  found,  such  as  ropes  and  lamp  wicks  (Kemp  and

Vogelsang-Eastwood 2001, 226). 

Linen was not the only textile material discovered at Amarna: wool and other fibres formed a

proportion  of  the  corpus  of  material  (Kemp  and  Vogelsang-Eastwood  2001,  23).  There  are

numerous words in the ancient Egyptian language describing textiles, ranging from very fine,

“royal”, to more roughly-spun or -woven linen (Hannig and Vomberg 1999, 478-480). The tomb

Figure 16: A selection of weaving tools from Amarna. From Kemp and
Vogelsang-Eastwood 2001, 364 (ÄM25340 and ÄM34542, top left), 394
(TA80.WV.1205, top right), 341 (Cairo JE43657, bottom left), Kemp and
Vogelsang-Eastwood 2001, 377 (TA79.WV.21540, bottom right), © Egypt

Exploration Society.
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of Tutankhamun contained a range of items of clothing, some of which appeared basic, but some

of which can certainly be defined as being of a very high status, such as his decorated tunics,

kilts, jackets, belts, even socks and gloves. One of the tunics bears the names of Akhenaten,

which  may  imply  that  this  tunic  was  produced  under  his  reign,  possibly  even  at  Amarna

(Vogelsang-Eastwood 1999, 54). 

Textile artefact: While the artefactual remains of textile-production are numerous, textiles have

usually not been preserved, unless purposefully done so by careful enclosure within a burial

(fig.17). Hence, finished textile artefacts have not been included in this thesis.

Textile-production artefact: This category includes all objects considered to have played a role

in the textile-industry. Evidence of  the spinning of yarn from flax included spinning bowls,

spindle  whorls,  pottery  discs  and  other  items  forming  part  of  a  spindle  (Kemp  and

Vogelsang-Eastwood 2001, 265-303). Handles of other – perhaps disused or broken – vessels

were  also  occasionally  employed  as  spinning  bowls  /  implements.  The  next  process  in  the

production of textile goods would have been the weaving, and thus evidence of this has also been

catalogued. Socket blocks for New Kingdom upright looms, parts of looms, loom weights and

combs all form part of this assemblage.

2.1.1.7 A “special” category: Clay figurines

The function and ritual purpose of this group of objects have been described in section 2.3.3.14.

It has been included only for Gurob, as it stands in very close connection with the royal harem

palace and an industrial area more closely described in section 3.2.2. It encompasses all figurines

from fired clay found at Gurob, mainly from north of the industrial area, the larger part of these

being  woman-on-bed figurines, but there are also some animal-shaped objects, such as cobras

Figure 17: A fragment of linen from the Workmen's Village, Amarna. From Kemp and
Vogelsang-Eastwood 2001, 222 (1580), © Egypt Exploration Society.
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and crocodiles.

While clay figurines are also known to have come from other New Kingdom settlements, such as

Amarna  (Kemp and Stevens  2010a,  217-221;  Szpakowska  2003),  Malqata  and  Kom Rabi'a

(Giddy 1999, 13-49), distribution patterns at these sites appear to be far more regular (fig.18). As

this  is  not  a  real  high-status  category, and  the  only  inconsistent  distribution  pattern  is  that

occurring at Gurob, this object group has not been analysed for any of the other New Kingdom

settlements.

Figure 18: The distribution of cobra figurines from the South
Suburb, the Main City and the Central City at Amarna, based on
the grid established by the Deutsche Orientgesellschaft (DOG)

in 1911.
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Figure 19: Woman-on-bed figurine from Gurob. © GHPP.
Photo: Ivor Pridden.
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2.2 Amarna

This  section  presents  the  evidence  from Amarna,  first  providing  a  general  overview of  the

ancient city, its history of occupation and excavation. Problems encountered with the data will

also be presented, as well as a methodology for the subsequent spatial analysis.

2.2.1 Introduction to the settlement

Not much will be necessary in terms of an introduction, as Amarna is one of the best-known

settlements of ancient Egypt. The city was founded by pharaoh Amenhotep IV, known from his

fifth regal year as Akhenaten,64 on his move away from Thebes and Memphis to found a new

capital city. Akhenaten reigned approximately between 1348 and 1331 BC (Kemp 2012a, 14),

and his principal wife was Nefertiti. Akhenaten's direct successor appears to have been a figure

named Ankhkheperure, who is also known as Smenkhare or Nefernefruaten, these being second

cartouche names (Kemp 2012a, 15; von Beckerath 1999, 144-145). It is still uncertain whether

this individual was Nefertiti, who may have reigned for some years after the death of Akhenaten,

or whether this was a son of the latter.

2.2.1.1 History of occupation

The core city of Amarna was erected on a relatively flat desert plain surrounded by cliffs on the

east bank of the Nile, in Middle Egypt, approximately 60km south of the modern city of Minia,

surrounded by the villages et-Till to the north and el-Hagg Qandil to the south (fig.1). The site

was defined by at least 16 boundary stelae (Kemp 2012a, 33; cf. Davies 1908a, 19), three of

which actually stand on the western bank, past the edge of the modern cultivation. In total, the

city  measures  12.5km  north-south  on  the  east  bank  between  stelae  X  and  J,  and  c.8.2km

west-east between the projected line between stelae X and J and stela S to the far east, which also

indicates approximately the longitude of the royal tomb. The distance between stelae J and F, to

the far southwest, measures c.20km, and between stelae X and A, to the far northwest 19.2km.

The core city, which is the part of the settlement examined in this section, was erected along the

Nile,  on  the  east  bank,  and it  is  defined by the  Royal  Road,  a  major  thoroughfare  running

through the entire core city north-south. The core city measures just over 6km north-south, from

the North City to the South Suburb, and its maximum east-west expansion is about 1km. 

Amarna  was  established in  Akhenaten's  fifth  regal  year, and  on a  previously  uninhabited

desert plain in order to provide an unspoilt place of worship for the sun god, the Aten (Tietze

64 The name stands for Ax-n-itn, to be translated as “valuable to the Aten”.
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2012, 60), as was proclaimed on the rock-hewn boundary stelae (Davies 1908a, 19-34; Kemp

2012a, 34). The Central City forms the planned core of the settlement, all other main living and

working areas, henceforth referred to as suburbs, have been grouped north and south of this part

of the settlement (Fairman 1949, 37, 40). Containing all the elements necessary for a centralised

and well-organised administration, this suburb comprises the Great Palace, the large and small

temples for the Aten, manufacturing areas, barracks and administrative buildings. To the south of

the Central City lie the Main City, which has been grouped into the Main Cities North and South,

as well as the South Suburb. To the north lie the North Suburb, the North Palace and the North

City. 

The east bank also contains some outliers, such as the Workmen's Village,65 the Stone Village

and the South Tombs Cemetery (both: see below), as well as the Maru Aten (COA I;  Kemp

1995b, 416-423) and Kom el-Nana (Kemp 1995c; Kemp 2000, 12-14), which have not been

included in this analysis. This has been done, because a spatial analysis of artefacts found at

these sites would have been very difficult to integrate graphically into this thesis.66 The travertine

and limestone quarries of Hatnub, to the far north of Amarna can also be identified as part of the

settlement, since it has been proved that most of the limestone used in the building of various

edifices throughout Amarna came from here (Shaw 1986, 1987 and 2010b). However, it is also

clear that this quarry was also used in earlier and later periods of pharaonic history.

The largest part of the core settlement and the outliers on the east bank of the Nile date to the

Amarna Period, the reign of Akhenaten and his direct successors, and very few later buildings

have been found. Some Roman buildings can be seen to the centre of the North Suburb and the

southern edge of the Central City (Kemp and Garfi 1993, sheets 3, 5/6), and some Coptic activity

has been recorded particularly in the area of the rock tombs (Pyke 2007, 35-49; Pyke et al 2008,

44-54). For this reason it can be stated that most of the archaeology at Amarna, apart from where

it has been looted or otherwise disturbed later, is fairly definite at least in date, if not in context.

65 COA I; Kemp 1984a and 1984b, 1985, 1986, 1987a and 1987b; Tietze 2012, 69; Spence 2012, 76; see also 
http://www.amarnaproject.com/pages/amarna_the_place/workmans_village/index.shtml for a detailed 
description of the Workmen's Village and recent excavation photographs.

66 Shaw (1995) included some of the finds from the Workmen's Village into his statistical analysis of finds from 
Amarna, but spatially these would be too detached from the core settlement.
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Figure 20: General map of the core settlement at Amarna.



57

2.2.1.2 History of excavation

Figure 21: The city of Amarna: building outlines displayed by excavators.
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Before Petrie: the early explorers

Before William Matthew Flinders Petrie visited the site in 1891 and published his first report

(Petrie 1894), numerous visits to Amarna had been made by explorers and travellers. Seyfried

(2012b) provides a good overview of the evidence of the first accounts given by early visitors.

The first rough plan produced of the core settlement was made by the Napoleonic Expedition in

1798 and 1799, which was added to the Description de l'Égypte. In 1824 and 1826, John Gardner

Wilkinson and James Burton visited the site and produced paper squeezes of some of the scenes

in the eastern rock tombs. Jean-François Champollion came to Amarna in 1827, and Robert Hay

worked at the site, clearing some of the rock tombs between 1830 and 1833. 

In 1843 and 1845, the Royal Prussian Expedition stopped at Amarna,  where Carl Richard

Lepsius, together with others, was able to produce a more detailed plan of the core settlement

than had previously been done by the French mission. While Champollion had succeeded in

identifying  the  Great  Aten  Temple  amongst  the  buildings  of  Amarna,  Lepsius  was  able  to

recognise Akhenaten as Amenhotep IV, as well as establish an understanding of the nature of the

Aten religion. The Prussian Expedition furthermore recorded a multitude of tomb-scenes, many

of which have since been destroyed (Seyfried 2012b, 46). 

Between 1881 and 1884 Gaston Maspero and Urbain Bouriant cleared and recorded 40 of the

rock tombs (Bouriant 1889), and in 1891-2 the Italian Alessandro Barsanti recorded the Royal

Tomb, which had been found by local residents ten years previously.67 Leading up to Petrie's

work at Amarna was the discovery of some of the Amarna Letters, the cuneiform archive, found

accidentally by a farmer in 1887 (Petrie 1898, 1-4; Moran 1992; xiii). 

Petrie's work

On the basis of this find, as well as the reputation the ruins of Amarna had gained up to this date,

Petrie  commenced  his  work,  together  with  Howard  Carter  in  1891  and  1892.  Apart  from

searching for further cuneiform tablets, Petrie worked mainly in the core settlement, excavating

test trenches, discovering some houses  (Petrie 1894, 20-25, pl. XXXVIII-XXXIX), sections of

the Great Palace, the refuse heaps and the first evidence of the manufacture of vitreous materials

(Petrie 1894, 25-31). 

After  Petrie,  in  1896,  Barsanti  returned  to  Amarna,  now  working  for  the  Service  des

Antiquités. Excavating  mainly  in  the  southern  part  of  the  settlement,  Barsanti's  work

concentrated on the Maru Aten.

67 This was then recorded in greater detail by Martin (1974 and 1989).
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The German mission to Amarna: Borchardt and others

The first German mission to Amarna after Lepsius had worked there, took place in 1899, with

Ludwig Borchardt  and Georg Steindorff,  who,  on behalf  of  the  Wörterbuch Projekt,  Berlin,

examined  inscriptions,  in  particular  those  of  the  boundary  stelae.  Between  1901  and  1907

Norman  de  Garis  Davies  re-recorded  the  private  rock  tombs  at  Amarna,  leading  to  a  very

thorough multi-volume publication (Davies 1903-1908), which still  provides the basis for the

study of these tombs today. 

Borchardt returned to Amarna in 1907, this time on behalf of the Deutsche Orientgesellschaft

(DOG), where he undertook some preliminary work to his main work, which took place between

1911 and 1914 (Borchardt 1907). Four campaigns of work were done, with the aim of excavating

the entire city of Amarna (Finneiser 2012). The southern excavation house was erected on top of

the ruins of an ancient house at Amarna, and the 200x200m survey grid, which is still used today,

and which sequentially names the individual houses of the settlement, was established (Kemp

2012a,  11,  fig.22).  This  system was subsequently  continued by the  Egypt  Exploration  Fund

(EEF) and all other later excavators.

Initially, work took place in  the South Suburb and Main  City South,  with  the excavators

working northwards, employing a team of workers of up to 300 men at a time. The two main

streets, the “Royal Road” and the “High Priest Street” leading through these suburbs were also

discovered at this time (fig.20). The Royal Road still exists largely: the modern road through the

ruins, connecting the village of et-Till  with that of Hagg Qandill,  and the British excavation

house  in  the  southern  part  of  the Main City, covers  it.  The third campaign of  this  mission,

undertaken during the Winter of 1912/1913, included the discovery of the sculptor's workshop of

Thutmose and, of course, of the famous bust of Nefertiti (Finneiser 2012, 442). 

A total of 260 buildings68 were excavated by the DOG throughout the South Suburb and the

Main City, but the mission did not succeed in excavating any more than this, not even reaching

the  Central  City.  This  may  be  partly  due  to  the  exceptional  standard  of  documentation,  in

particular  with  regard  to  the  excavated  houses,  since  the  mission's  focus  had  been  the

architecture of the houses rather than individual finds (Nicholson 1995a, 238). The publication of

the architectural remains of the houses in the South Suburb and Main City at Amarna (Borchardt

and Ricke 1980) only came out in 1980, long after the mission had been completed. While a

finds  list  exists  in  this  volume,  it  is  rare  to  find detailed  descriptions  or  measurements.

68 Finneiser (2012, 443) gives a total number of “about 530 living quarters of diverse social strata”, this, however,
is probably based on re-interpretation of rooms and side-buildings. 
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Furthermore, the Neues Museum, Berlin, still houses numerous artefacts, which are still in the

need of being catalogued and added to this list (F. Seyfried, pers. comm. April 2013). 

Figure 22: The survey grid established by the DOG in 1911-12.
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The British Mission to Amarna: The Egypt Exploration Fund

The 1920s and 30s were marked by a series of excavations at Amarna, financed by the Egypt

Exploration Fund (EEF).69 The EEF  worked at Amarna between 1921 and 1936, commencing

with Thomas Eric Peet in 1921 and C. Leonard Woolley in 1922. Peet and Woolley excavated

mainly in the Main City, where the 200x200m survey grid initially established by Borchardt was

maintained (fig.22), and they also excavated part of the Workmen's Village to the far east of the

city (COA I). In 1923 and 1924 Newton and Griffith also excavated a small part of the Main City

North, while they also worked on the North Palace (Newton 1924).

John D.S.  Pendlebury  and Henri  Frankfort  undertook work at  Amarna  between 1926 and

1932,  concentrating  chiefly  on  the  North  Suburb,  which  was  almost  entirely  excavated

(Frankfort  1927;  COA II;  fig.21).  The  final  set  of  work  done  by  the  EEF at  Amarna  was

published in 1951 (COA III), but describes the results of Pendlebury's seasons 1926-1927, during

which he worked in the North City, where he also erected an excavation house, and 1931-1936,

which encompasses his excavations in the Central City, in particular the Great Aten Temple.70 

In  total,  120  hectares  of  land  were  cleared  by  the  work  of  the  EEF, but  not  always  as

thoroughly as would have been wished for by modern scientists. Many finds remain unpublished,

but have since been integrated into an electronic database by the current mission.71 Furthermore,

vast spoil heaps have been left standing.

The current mission to Amarna: The Amarna Project and the Amarna Trust

From 1977 Barry Kemp, professor emeritus for Egyptology at the University of Cambridge, and

a varied team have been working at Amarna, initially through the Egypt Exploration Society, and

since the mid-2000s through the Amarna Project/Trust (Kemp 2012c, 52). This mission rebuilt

the DOG excavation house in the South Suburb and adhered to the survey grid established by the

same mission, while, however, applying modern-standard excavation and recording techniques.

A multitude  of  small-  and large-scale  projects  have  taken place  over  the years.  In  addition,

excavations under the direction of Barry Kemp and his co-director, Anna Stevens,  continue.

Kemp's  second  major  excavation  project  at  Amarna  (following  a  number  of  years  working

primarily at the Workmen's Village) was Kom el-Nana, and the integration of Coptic buildings

built on top of this Amarna Period palace demonstrates the mission's open-mindedness towards

archaeology dating to other periods. Not every project is listed here, but over the years many

69 This is now the Egypt Exploration Society (EES).
70 See Pendlebury 1931, 1932, 1933, 1934, 1935 and 1936 for preliminary excavation reports.
71 Abbreviated to “AOD”.
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buildings have been restored and freshly excavated by the Amarna Project.72 Since 1987 the

Small Aten Temple has been restored, and the same has happened since then with the North

Palace. Excavations have taken place in the Main City, and in particular houses P46.33,73 part of

P47.20,  a  pottery-workshop containing  at  least  three  kilns  (Nicholson 1995a,  226-238),  and

Q48.4,74 have  provided  evidence  of  craftsmanship,  especially  the  working  of  glass  and  the

production  of  faience  objects.  Between  1993  and  2005  Nicholson  excavated  the  workshop

O45.1,75 which plays a major role in this thesis (see 3.2.1).

Current  and recent  projects  include the re-excavation of the house of Ranefer, which had

previously been excavated by Peet and Woolley (COA I,  14-15:  N49.18) and N50.23 in  the

central Main City South, together with some houses in Grid 12,76 the survey and excavation of

the  Stone  Village77 and  the  South  Tombs  Cemetery  excavations.78 Grid  18  encompasses  the

re-excavation and careful documentation of the Great Aten Temple,79 especially the examination

of those areas neglected by Pendlebury (Kemp 2012b). However, many areas of Amarna yet

remain unexcavated and much work remains for future archaeologists. 

2.2.1.3 The suburbs and houses: an overview

The following section gives a brief overview of the urban character and some statistics for each

of the suburbs spatially analysed at Amarna (see fig.20 for a map of Amarna). In this section, and

in the actual spatial analysis, I will always commence with the presentation of the data for the

Main City North. The reasons for this are twofold: firstly, this suburb contains a vast amount of

evidence of each of the industries of relevance for this thesis, and secondly, the Main City North

has been used as an example on which I initially tested the methodology used for the spatial

analysis. The precise final methodology is described below (see 2.2.2.1). The Main City North,

72 See Kemp 1978b, 1980, 1981a, 1983; 1984, 1985, 1986, 1987b, 1989, 1995a and 1995b, 1996, 1998, 1999, 
2000, 2001, 2002, 2003, 2004, 2005, 2006a, 2007, 2008, 2009, 2010, 2011 and 2012b for survey and excavation
reports.

73 Bomann 1995, 1-42; Boyce 1995, 44-136; Rose 1995, 137-145 and Kemp 1995a, 146-168.
74 Kirby 1989, 15-63; Nicholson 1989, 64-81 and Rose 1989, 82-101; Nicholson 1993a.
75 See Kemp and Nicholson 1995 and 1997; Nicholson 1999, 2000, 2004 and 2005 for excavation reports, and 

Nicholson 2007 for the final publication of this work.
76 See Kemp 2002, 13-18, 2003, 12-14, 2004, 15-19, 2005, 15-20, and 2006a, 53-54 and Kemp and Stevens 2010a

and b for the final publication.
77 Stevens and Dolling 2006, 23-27; Stevens and Dolling 2007, 1-11; Stevens and Dolling 2008, 1-13; Stevens and

Dolling 2009, 1-11; Stevens 2011, 100-118; Stevens 2012a; Spence 2012, 76. 
http://www.amarnaproject.com/pages/amarna_the_place/stone_village/index.shtml.

78 See Kemp 2005, 22-23; Ambridge et al 2006, 27-45; Dolling 2007, 11-35; Dolling 2008, 13-44; Stevens and 
Shepperson 2009, 11-27; King Wetzel, Shepperson and Stevens 2010, 1-21; Zabecki et al 2011, 6-9; Stevens 
2012b, 1-7 and Rose and Dabbs 2012, 7-9. 
http://www.amarnaproject.com/pages/recent_projects/excavation/south_tombs_cemetery/index.shtml. - 2012.

79 I have been involved in this work as an archaeologist since Spring 2012 (Kemp, Shepperson and Hodgkinson 
2012, 9-26). A preliminary report on the Spring 2012 season with photographs can be found at 
http://www.egyptology.blogspot.ca/2012/06/report-on-work-recently-completed-at.html.
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however, has been used for the testing of several methods of spatial  analysis. For this latter

reason,  the  first  set  of  analysis  for  the  Main  City  North  on  glass  artefacts  will  be  used  to

demonstrate the reasons why the final analytical method has been selected. After presenting the

data for the Main City North, I will move to the Main City South, the sister suburb of the former,

then move northwards to the Central City and the North Suburb.80

After the description of the individual suburbs, there will be an overview of the houses and the

ways in which I dealt with their differences in size. In brief, I have classified them as either large

or small, the large houses covering an area of more than 900m². Please refer to section 2.2.1.4 for

the classification of houses at Amarna employed in this thesis.

The Main City North

The Main City North is located directly to the south of the Central City, and it can be assumed

that  it  is  related to  the administrative and royal  core of  the city  not  only spatially, but  also

functionally.  The  suburb  encompasses  an  area  of  814.49km²,  however,  the  area  covered  by

excavated houses measures only 156.59km², amounting to c.19% of the total suburb (figs.23 and

24). Since  Petrie's  mission  in  1891  and  1892,  384  building-units  have  been  identified  and

excavated, in addition to one area of moulds (Petrie 1894, pl. XXXV; fig.25, see 2.2.2.4) and a

variety of unassigned and unnumbered houses and courtyards. 353 of these have an area smaller

than 900m², and 31 of them are larger than 900m² in total.

Fig.26 demonstrates that most of the larger buildings are situated towards the southern end of

the Main City North, close to the Main City South, the two suburbs thus forming the core of the

Main City. Some further large buildings are dispersed throughout the suburb, with another three

large buildings having been found at the northern end, close to the Central City. Five houses or

building complexes with known owners are located in the Main City North, these being R44.1

and 2, belonging to a “Steward of Akhenaten” and the High Priest Panehesy in the north, and the

sculptor Thutmose (P47.1-3) and the chariotry officer Ramose (N49.18), as well as an official

named Nebemheb (Q47.14) in the southern part of the suburb (Kemp and Garfi 1993, sheet 6).

80 Due to the official restriction on the length of this thesis, as well as a consistent lack of data, partly due to 
exposure after abandonment, and partly due to the quality of pre-modern excavations, the North Palace and the 
North City, as well as the South Suburb, are excluded from the analysis presented here.
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Figure 23: The northern part of the Main City North at Amarna.
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Figure 24: The southern part of the Main City North at Amarna.
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Figure 25: The Main City North at Amarna and its best-known sites containing evidence of
industrial activities.



67

Figure 26: The Main City North: distribution of buildings smaller and larger than 900m² in
area.
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Figure 27: The distribution of all relevant artefacts from the Main City North.
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The Main City South

The Main City South contains 216 buildings, 30 of which occupy an area larger than 900m²

(figs.28 and  29).  The data from the Main City South, together with that from the Main City

North, is the only set affected by modern excavations, which, as mentioned above, yielded large

amounts of finds (fig.30).

The area is separated from the Main City North by a wadi, which can be seen in both figs.28

and 30. Fig.31 shows a similar distribution of larger houses in the Main City South similar to

those in its northern equivalent, the bulk of these being in the northern part, across the wadi from

the larger houses found in the Main City North. Again, some larger houses can be seen dispersed

across the suburb, and another cluster can be seen at the far southern end, which appears to join

up with the estates of the South Suburb. The names of officials known from the Main City South

are those of Ranefer (N49.18) and Pawah (O49.1), the houses of whom stand in the central

region of the suburb, as well as the house of Maanakhtuef (M47.3), which is situated in the far

northwest (Kemp and Garfi 1993, sheet 7).

Generally,  it  can  be  said  that  the  Main  City  as  a  whole  forms  Amarna's  largest  area  of

settlement, which would have been populated by a broad variety of people in houses of different

sizes. Some patterns in the distribution of the larger houses can be observed, and they appear to

have  been  built  by  the  elite  towards  the  beginning  of  the  Amarna  Period,  using  the

freely-available  space.  Simultaneously, it  seems as  if  the smaller  houses  have  been built  up

around the larger houses in an even more organic fashion, as the members of the non-elite, the

dependants, followed (Shaw 1988, 46-56; Kemp 1977a, 126, 1979b, and 2012a, 44, 163-168).
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Figure 28: The northern part of the Main City South at Amarna.
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Figure 29: The southern part of the Main City South at Amarna.
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Figure 30: The distribution of all relevant artefacts from the Main City South.
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Figure 31: The Main City South and South Suburb: distribution of buildings smaller and larger
than 900m² in area.
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The South Suburb

Between 10 and 13 buildings were excavated in the South Suburb, only three of which appear to

be larger than 900m² (fig.32). The uncertainty in numbers is due to the fact that Petrie appears to

Figure 32: The South Suburb at Amarna.
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have excavated at least two houses in this area (those marked “House” in fig.32), which only

appear on his plan, but not on that produced by Kemp and Garfi (Kemp and Garfi 1993, sheet 8).

The house of the Vizier Nakht (K50.1) is relatively large (just below 800m²), and would have

probably been larger had the courtyard been preserved and excavated (COA I). Owing to its

situation on the fringe of the Main City, the South Suburb was vulnerable to looting over the

centuries. For this reason (and also because of the general lack of definite data) I have omitted

this suburb from the spatial analysis.

The Central City

The Central City can be regarded as the main core of the settlement of Amarna. Apart from some

outlying structures, such as the Maru Aten and the North Palace, the Central City contains all

those  buildings  considered  to  be  royal,  administrative  or  ceremonial  in  nature,  as  well  as

Amarna's two main temples, the Small and the Great Aten Temple (fig.33). Excavated mainly by

Pendlebury in the 1930s, and previously by Petrie, there are only very few buildings in this area,

which do not have an area of less than 900m². While the building-units in Q42 and Q43 are all of

a smaller size, they all belong to the overall complex of the Records Office, the area the Amarna

tablets were found in. 

The Great Aten Temple, the largest and arguably the most important building in the city as a

whole,  alone measures over 21ha.  Parts  of this  temple yet remain unexcavated and are also

gradually being built over by a modern cemetery, which probably covers about one third of the

northernmost part (Kemp 2012b). The Small Aten Temple lies further to the south, and the two

temples  are  separated  by  a  vast  magazine  complex,  which  would  have  held  the  supplies

necessary for the main temples of a major city. Both temples were furnished with large numbers

of offering tables, which would have to be laden with offerings on a regular basis. 

To the south of the magazines and north of the Small Aten Temple lies the so-called King's

House,  which  measures  17,760m² and  forms  part  of  the  Great  Palace.  The  King's  House,

alongside the palace, may have functioned as the official royal residence in the Central City. It is

also known by the name “The House of the King's Statue”, possibly being a locus for the worship

of Akhenaten and the Amarna royal family trough private individuals (Stevens 2006, 249-250).

The vast palace complex, which lies largely beneath modern cultivation, and already did so in

Pendlebury's time, contained ceremonial and private sections. It would have been connected to

the King's House by means of a bridge, the ramps of which are still preserved on either side of

the modern road.
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Figure 33: The Central City at Amarna.
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Figure 34: The distribution of all relevant artefacts from the Central City.

South of the Small Aten Temple a long, narrow building, P43.1, yielded 29 ovens, and has thus
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been dubbed a bakery (COA III, 105), and P43.1, together with P43.2, has been interpreted as

Priests' Quarters  by Pendlebury (1932, 147;  COA III, 100-105; Kemp 2012a, 113-114). It is,

however, also highly likely that this building was also involved in the production of faience

objects,  since  eleven faience-moulds  were  found there  (COA III,  105;  Eccleston  2008a and

2008c, see 2.2.2.4). To the east of the Records Office the Police Barracks and Military Quarters

were  found  (COA III,  135-138).  Apart  from  buildings  of  secular,  royal,  military  and

administrative nature, large refuse heaps were found, which had already been described by Petrie

(1894, 25). These were located to the south of the Police Barracks, to the southeastern and also

the  northwestern  entrances  of  the  Great  Aten  Temple.  Much  production  waste  belonged  to

sculptors' workshops as well as to the glass- and faience-industries of the city.

The North Suburb

The North Suburb, like the Main City, was largely residential in nature. Out of the 267 buildings

excavated by the EEF in this suburb, 39 covered an area larger than 900m² (figs.35 and  37).

Again, a pattern of organisation of the larger houses can be observed, with the smaller houses

built between these. A large wadi, c.300m in width, which already existed in antiquity, splits the

suburb into two, almost equal, halves, the North Suburb North and South. Unfortunately, this

suburb  has  now  been  entirely  covered  by  encroaching  cultivation,  and  thus  no  further

excavations are possible.
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Figure 35: The North Suburb at Amarna.
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Figure 36: The distribution of all relevant artefacts from the North Suburb.
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Figure 37: The North Suburb: distribution of buildings smaller and larger than 900m² in area.
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The North Palace 

The North Palace is a large structure to the north of Amarna, about 700m north of the North

Suburb (fig.38).  Being somewhat  isolated  from the  rest  of  the  core  city, it  is  said  that  this

structure used to be the dwelling of the women belonging to the royal household, in particular as

many inscriptions mention Akhenaten's eldest daughter, Meritaten, as well as his secondary wife,

Kiya (Reeves 1988, 93-97; Kemp 2012a, 146-151). Apart from a ceremonial axis, this structure

contained evidence of domestic buildings and stables as well as gardens. To the north of the

palace are the remains of a “great ramp”, a possible bridge (its western counterpart having been

lost under cultivation), which formed part of the Royal Road (Kemp 2012a, 153, 161). However,

Figure 38: The approximate distribution of all relevant artefacts from
the North Palace.
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no artefacts of relevance were found here during the pre-modern excavations.

Not much of the North Palace was excavated by Newton (1924) and Whittemore (1926), as a

result of which relatively little data is available. Re-excavations by Kemp and his team in recent

years, as well as much restoration work have enabled the completion of the plan of this structure,

and some more material of relevance has been discovered,81 but the final publication of this work

is still awaited, and for this reason the North Palace has not been included in this analysis.

The North City

The North City comprises the northernmost group of buildings at Amarna (fig.39). A major part

of it would originally have been formed by the North Riverside Palace, which was probably the

unofficial home of the Amarna royal family (Kemp 2012a, 151), and a small amount of relevant

artefacts was found here. The suburb contains 45 buildings (excluding the palace), eight of which

have  an  area  of  more  than  900m².  In  fact,  the  largest  excavated  non-royal  building  was

uncovered here by the EEF: U25.11. This house also contains the only stone altar found within

the grounds of a non-royal building at Amarna (Kemp 2012a, 164-165). Like the South Suburb

this area of settlement was vulnerable to looting after the Amarna Period, and has therefore been

omitted from this spatial analysis. 

81 Kemp 1997, 9-10; Kemp and Nicholson 1998, 15-16; Kemp 1999, 17-18, 2001, 20, 2003, 14-16, 2004, 21, 
2005, 24-26, and 2009, 30-31.
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Figure 39: The distribution of all relevant artefacts from the North City.
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2.2.1.4 The houses

This  section,  following  the  brief  descriptions  of  the  suburbs  belonging  to  Amarna's  core

settlement, gives a statistical overview of the buildings excavated at Amarna over the years. It

should be borne in mind that large areas still remain to be excavated and re-examined.

In total, 778 numbered building-units have been included in this study, belonging to the core

settlement of Amarna: the Main City South and North, the Central City and the North Suburb. It

has to be stated here that the database rating the building-sizes found at Amarna established by

Crocker (1985; see Shaw 1988, 35ff.; Spence 2004 and 2012) has not been incorporated in this

thesis, and neither has Tietze's classification of Amarna houses (1985, 1986, 1996 and 2012,

66-67). 

Instead, I have applied my own system of classification encompassing the entire area occupied

by a single house- or building-unit,82 including the frequently unexcavated courtyards. This has

been done partly to demonstrate how the data provided by pre-modern publications often claims

to be complete, when it is not, and also how this caveat has the potential to skew the results of

spatial analyses. The graph above (fig.40) shows the distribution of house sizes in each part of

the city. The buildings in each suburb were split into groups of those larger and those smaller

than 900m² including both the house itself and courtyards belonging to the same unit. It becomes

evident from the graph that all suburbs have a similar ratio of house-sizes, there being between 8

82 A house- or building-unit is either a set of rooms or a defined domestic house or building at Amarna, as 
numbered according to the grid established by the DOG (see 2.2.1.2, fig.22).

Figure 40: A distribution of the house-unit sizes analysed.
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and 19% of larger houses in each suburb, the highest proportion of large buildings clearly being

found in  the  Central  City. While  the  group of  large  building-units  also  includes  ceremonial

structures,  such  as  palaces  and  temples,  smaller  buildings  may  include  anything  from  a

middle-class house within a small courtyard of its own to an extremely small house or set of

rooms.

Despite the buildings being published as fully excavated by the DOG and the EEF, it has

become  evident  that  this  was  not  always  the  case,  since  large  spoil  heaps  overlie  parts  of

buildings,  while courtyards  of larger houses in particular  were often left  unexcavated (Shaw

1988, 35-39; see 1.2). Smaller objects, which would not be evident during excavation, were often

left  undiscovered and so unrecorded, because the spoil was usually not sieved. This initially

became apparent through Kemp's re-excavations of some structures in the Workmen's Village

1979-1986 (Kemp 1984, 15), and is still an issue in the current work at the front of the Great

Aten Temple, part of which deals with some large spoil heaps left behind by Pendlebury after

1936 (see Pendlebury 1932 and COA III; Kemp 2012b).
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2.2.2 The spatial analysis

2.2.2.1 Methodology

While a general methodology for the spatial analysis used in the Amarna and the Gurob sections

has already been provided in the introduction to this thesis (see  1.2), the more specific steps

applicable to  Amarna will  be outlined here:  First,  the base-maps,  the  Amarna Survey sheets

(Kemp and Garfi 1993), were georeferenced and overlaid with the vector files derived from this

survey.83 Vector polygons were produced, one for each building-unit, encompassing the entire

area assigned to each building and each archaeological area, based on the Amarna Survey sheets,

and all other useful plans and maps from publications, both pre-modern and modern. The area

was calculated in square metres and the house-unit number was also attached to the vector file's

table of attributes. This GIS model thus became capable of providing an exact analysis of each

building-unit in the whole of the city at Amarna on the basis of the occurrence, number and

density of artefacts belonging to each category found inside it. 

All  relevant  individually  accessible  objects,  almost  5,500  in  total,  from  all  available

publications, unpublished objects from the Amarna Object Database (AOD), and partly from

personal  communications,84 were  catalogued  in  a  database.  Bulk evidence,  i.e.  unquantified

groups of relevant objects usually encountered in the pre-modern excavation reports, were also

incorporated, and a total of 101 such instances were recorded. Each  bulk entry was given the

quantitative value of five artefacts, as this is generally a higher-than-average number for the

pre-modern excavation data, and therefore stands out over most other finds.85 Admittedly, this

was not an easy decision to make, the data, however, had to be incorporated in the same GIS

framework and represented in an adequate manner despite the numbers of actual artefacts being

unknown, and this is a caveat.

On separate layers (ESRI shapefiles), one vector point was produced for each artefact as well

as each instance of bulk finds, and these points were placed within the polygon of the appropriate

house-unit. Thus it became possible to weigh the artefact-count against the area occupied by the

house-unit and the density of artefacts of a particular type in the houses at Amarna could be

established. As explained below (2.2.2.2), this has not always proved successful, and has not

83 I am grateful to Barry Kemp for providing me with this vector data and for permitting me to use it in this 
analysis.

84 Such as the information on site M50.14 in the Main City South: It is only through Barry Kemp (pers. comm. 
2012 and 2013) that I learned about the unpublished surface finds made in this area in recent years.

85 The reason for this is that four was the highest number of glass artefacts counted in an individual house in the 
Main City North, namely Q44.11, excavated by the EEF.
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been used as the final analytical method.

Therefore,  a  system  of  spatial  analysis  independent  of  house-size  was  developed,  which

considered only the number of artefacts present in a particular area: A vector-grid was produced

for  each  suburb,  covering  the  entire  area.  Each  square  of  this  grid  covers  the  average

building-unit area of all the houses of the suburb, for the Main City North this being just over

20m², if courtyards are taken into account. This methodology considers the general location of

the  artefacts,  but  goes  beyond  the  limitations  of  the  individual  building  and  shows  a  more

representative distribution over the whole of the suburb following the principle of the corporate

group (see 1.2). In addition, it permits a more equal treatment of the artefacts in relation to one

another, excluding unexcavated areas as major factors. As outlined in the introduction (see 1.2),

this highly effective methodology is commonly practised in archaeological spatial analysis (de

Smith  et  al  2013:  section  5.3.3).  The vector-grid was then also analysed with regard to  the

quantity of relevant and classified artefacts within it, in order to show the densities across the

suburb (fig.41). Finally, the information stored in the attribute table of the vector-grid was taken

one  level  higher,  and  used  for  the  interpolation  of  the  relevant  artefacts  into  a  Triangular

Irregular Network (TIN; see 1.2) raster surface, which enabled hotspots and clusters of relevant

artefacts throughout the suburb to be shown more clearly. 

Naturally, the systematic  and thorough surveys and excavations undertaken since 1977 by

Kemp and others, during which all spoil was sieved as soon as it was removed from the ground,

revealed a larger number of artefacts than the previous seasons (see above). This data is able to

skew the overall results quite considerably. In all cases of data from pre-modern and modern

excavations  being available,  one  TIN was produced solely  for  the  objects  from pre-modern

excavations,  and one TIN for those from both pre-modern and modern excavations together.

These were overlaid, thus highlighting all areas of concentration. Normalisation (see Conolly

and Lake 2006, 53-54) of the modern data has been tested, but the results were still found to be

similar to the interpolations including all modern and pre-modern excavation data.

The following analysis will address each artefact category of relevance separately for each

suburb:  glass  artefacts,  glass-working,  faience-production,  metal  artefacts,  metal-working,

sculpture, sculpture-production and textile-production, as well as some related sub-categories.86

While a unified methodology has been applied to the analysis of all individual suburbs, another

86 Please refer to the section on the industries (2.1.1) for a more detailed description of the criteria used and 
interpretations applied. The database produced for this thesis contains all the basic information about each 
object, together with bibliographical notes and descriptions, in addition to classification columns which 
categorise the objects by industry.
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approach has been tested on the data from the Main City North. This approach is that of a density

analysis, based on the building-units of the suburb rather than the overall distribution of relevant

artefacts, and it has not always been successful. The Main City North has hence been used as a

case  study  to  demonstrate  alternative,  information-based  approaches.  In  the  case  of  the

density-analysis, the fact that houses were not always fully excavated renders an analysis purely

based on house-size and artefact-count  difficult.  For  each industry, a  presence-map showing

which houses contained the artefacts of the relevant category will be presented. To demonstrate

the overall methodology, in the case of glass artefacts, a map will show the vector-grid used to

visualise the density of all relevant artefacts over the suburb as a whole. In order to demonstrate

how the modern excavation data has sometimes skewed the results, the Main City North analysis

of glass artefacts will furthermore include two maps showing the vector-grid, one incorporating

all objects, and one with only the pre-modern excavation data. The data from the other suburbs

will simply be shown by means of the TIN without any presence- or density-maps. 

The distribution of relevant artefacts and material from the Workmen's Village, the South Village

or any of the cemeteries and satellite palaces does not play a role in this chapter or any other part

of this thesis, nor will the South Suburb, the North City or the North Palace. The following

Figure 41: The vector-grid covering the Main City North.
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sections present and discuss the results of the analysis for each relevant category of evidence,

with particular focus on hotspots or concentrations of industrial activity as they become visible

in the TIN data.

2.2.2.2 Glass artefacts

The Main City North

A total of 247 glass artefacts (see 2.1.1.1) have been recorded for the Main City North. On initial

observation (fig.42), glass artefacts were found in both the smaller and larger (smaller and larger

than 900m²) houses. The northwestern part of the suburb appears to have a yielded many glass

objects, with a fairly even spread throughout the rest of the Main City North. A large number of

glass  objects  can  be  observed  at  site  O45.1,  to  the  northwest  of  the  suburb.87 This  site

encompasses a workshop, used for the working and, possibly, the production of glass (see 3.2.1). 

76 buildings in the Main City North contained glass artefacts in various categories. 13 (out of

31) of the larger houses contained glass objects, while 60 of the houses smaller than 900m² did

so  too  (fig.43).  With  the  total  number  of  houses  smaller  than  900m²  numbering  353,  the

proportion of larger houses containing glass artefacts is larger than that of smaller houses.

Only  19  glass  objects  came  from the  larger  houses  and  these  included  various  types  of

jewellery and vessel fragments. More than 130 artefacts were found during the excavations at

O45.1, which is over half of the 247 glass objects from the smaller houses or excavation areas,

and therefore skews the overall result. The small houses also contained mainly vessel fragments

and jewellery, indicating that there is no great difference in object types and categories between

the larger and the smaller houses. 

The  density-map  (fig.44)  demonstrates  how the  house-size,  in  the  case  of  Amarna,  is  an

inadequate medium for analysing the overall density of glass objects: the larger houses can be

seen to have the lowest, and the small ones to have higher object densities. This result is to be

expected, especially since the average number of glass artefacts per large house is equal to that

of  the  smaller  houses  (0.63),  but,  as  mentioned  before,  large  houses  were  generally  less

thoroughly excavated than small ones. Both house types yielded high numbers of objects on

re-excavation. It can therefore be concluded that this type of analysis is more appropriate for

sites the entire areas of which have been excavated or surveyed to the same standard.

Fig.45 incorporates the data from all, modern and pre-modern, excavations in the Main City

87 Building O45.1 covers a much larger area, but only a small portion of this has been excavated.
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North.88 For this reason, a high density of glass artefacts can be observed in the area of site

O45.1 as well as in P46.33, another modern excavation in the central western section.89 Some

gridsquares display a medium density in both larger and smaller houses rather than the varied

densities shown above. This indicates that the present method can be considered more applicable

to  this  analysis  than  house-size  alone.  It  also  proves  that  relatively  high  concentrations,  or

clusters, of objects can be present in large houses, which would otherwise show up as having a

low density. Apart from this, a fairly even spread of low-density gridsquares can be observed

throughout most of the Main City North. 

The purpose of fig.46 is to demonstrate that without the more recently excavated objects the

distribution of glass artefacts is different. The highest number of objects in a gridsquare is now

five rather than 101. The peaks created by the pre-modern excavations have now become visible:

the four dark red squares in the southern third of the suburb (P46 and P47) are based on bulk

data, one instance being described as “Multicoloured glass, off a necklace” (Borchardt and Ricke

1980, 168, for Q47.26), and another as “A mass of beads of glaze, carnelian and glass...” by Peet

and Woolley (COA I,  32, for P46.11), thus creating slightly artificial peaks. Another obvious

cluster can be found in the houses on the boundary between Q44 and Q45 to the north, where an

even spread of twelve gridsquares of a variety of densities covers the largest part of these groups

of houses. A similar scenario can be observed to the southeast, in Q47 and in P46/P47, with the

occasional peak due to  bulk data.  The area south and west of the Thutmose complex on the

southern boundary of the Main City North also contains a fairly even coverage of glass artefacts.

The final map for this object category (fig.47) shows a TIN, which was interpolated using the

data stored in the vector-grid. The TIN showing only the hotspots produced by the pre-modern

excavations has been combined with the results of the modern excavations in order to show both

sets of high density, to recognise in which parts of the suburb the concentration is highest.90

Apart from the known concentrations, shown on this map in bright red, a relatively high density

can be seen in the houses to the southwest of the Thutmose complex, as mentioned above. 

It can be observed that the larger houses, except R44.2 to the northeast, do not have as high a

density of glass artefacts as the smaller ones generally do. This is probably due to the larger

88 The number given in the key represents the real number of objects occurring in each square, including a 
projected five objects for each bulk instance. The distribution patterns shown here have to be treated with some 
caution, since the points were placed more or less arbitrarily within the enclosing polygons of the house-units, 
as the pre-modern excavators did not always record the exact find-spots in the buildings.

89 Bomann 1995, 1-42; Boyce 1995, 44-136; Rose 1995, 137-145 and Kemp 1995a, 146-168.
90 The highest number of glass artefacts listed in the key of the TIN, 21.61, reflects a normalised, average value. 

This has not been possible to produce in every case for the Main City South or North, since the discrepancies in 
numbers of pre-modern and modern datasets were usually too high.
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houses generally yielding fewer objects than the small  ones (Shaw 1995, 227;  see  1.2). Beads

and small amulets, due to the simplicity of their production and the small amounts of raw glass

required, were more widely accessible, which is why it is important to analyse the object types

found inside the smaller houses and to compare them with those from the larger ones. Finally,

broken glass objects, when monochrome, could be recycled (Nicholson 2011, 2, 7). Breakage

would  frequently  have  occurred  during  manufacture,  which may  also  explain  the  frequent

findings of glass vessel sherds in smaller houses. 
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Figure 42: The distribution of all glass artefacts from the Main City North.
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Figure 43: The presence and absence of glass artefacts from the Main City North.
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Figure 44: The glass artefact density in the Main City North relative to the house-size.
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Figure 45: The density of all glass artefacts relative to the vector-grid in the Main City North.
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Figure 46: The density of glass artefacts, only from the pre-modern excavations relative to the
vector-grid in the Main City North.
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Figure 47: The interpolated density of all glass artefacts from the Main City North.
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The Main City South

Jewellery appears to have been the predominant category of glass artefacts found in the Main

City South. Without the modern excavation data 77 relevant objects were found, 47 of which

were articles of jewellery, mainly small beads, earrings and amulets, all of which were quickly

produced and thus readily available. In addition, 20 vessel fragments were found. Including the

data from modern excavations, the number of glass objects from the Main City South totals 207.

Again, over half of these, 118, are pieces of jewellery, while 40 of these were vessel fragments

of, or complete, vessels.

The excavations in the centre of the suburb, at Grid 12, and in houses N50.23 and N49.18

(which belonged to the chariotry officer Ranefer (Kemp and Stevens 2010a and b), yielded a

large number of artefacts from glass. The data from Grid 12 creates a particularly obvious peak

(fig.48),  as  a  total  of  112  glass  artefacts  were  discovered  here  (Kemp  and  Stevens  2010b,

102-104, 113-116, 129-130, 132-133, 194-198, 487-489).91 16 glass artefacts were discovered in

this complex, two of these being vessel fragments, whereas the vast majority were small pieces

of jewellery or inlays. Only one of these objects came from the pre-modern excavations, the

other 15 having been found later, which again emphasizes that the pre-modern excavation data

should be treated with great caution. 

It is obvious that a large number of relevant objects came from the western-central part of the

suburb, in particular the south of square N49. In this area, a total of 14 glass artefacts, mainly

jewellery, were found in a group of smaller houses, indicating that these houses may have been

involved in the production of such small glass objects.

One possibly mistaken discovery of a concentration of glass artefacts in a building is at O49.6,

to the north, where apart from one individual object there was one instance of  bulk data. This

was found by the DOG excavations (Borchardt and Ricke 1980, 244), which described this find

as glass beads discovered as “part of necklace”, together with beads of stone, coral and amber,

and therefore not a very important find. In addition, the small houses just east of O49.9 contained

one glass artefact each, and the house of the Priest Pawah, O49.1, yielded five glass objects, two

earrings, two beads and one vessel fragment. 

Two further areas of concentration have come to light in the far southern part of the suburb:

91 Grid 12 covered the previously unexcavated houses N50.35, 36, 37, 38, 39, 40, 41, 42 and 43, however, finds 
were registered and published by unit number and gridsquare, and thus this was the only way their spatial 
location in the GIS was possible. A unit (not a building-unit) at Amarna is an archaeological stratigraphic entity, 
more commonly known as context. However, through the vector-grid based on the suburb's average house-size, 
these marginal differences in placement have been levelled out.
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the smaller houses to the northeast of the modern excavation house, namely M50.3, 7 and 8

contained one, two and three relevant artefacts. Again, most of the artefacts found here were

small pieces of jewellery, and two vessel fragments. Another instance of bulk data was found in

N51.2, where yet another find has been described as being a necklace from various materials,

including glass beads (Borchardt and Ricke 1980, 329).

The centrally-located house N49.20 contained three complete glass vessels (COA I, 24; Peet

1921, 175, fig.48). One of these is the well-known Amarna Glass Fish, which is kept at the

British Museum (fig.49). These three vessels are the only complete ones from the entire suburb,

and no evidence of glass-working has been found in this building. Because of this, as well as for

stylistic reasons, Kozloff (1992, 381) has suggested that the Glass Fish was actually produced in

the Malqata workshops (cf. Nolte 1968, 70). The owner of this house is unknown, and it is not

certain whether the presence of such prestigious objects can be used as an indicator of status. The

inhabitant may have been a glass-worker (if the fish has been produced at Malqata, he may have

moved to Amarna from there) who hid these vessels as treasure.

Apart from these concentrations of glass artefacts there appears to have been a relatively even

spread of such objects throughout most of the northern half of the Main City South, with many

buildings having contained two to three glass artefacts each.

An even coverage of glass objects with occasional peaks was expected to be found throughout

the Main City. This area was occupied by members of the elite, whose houses interspersed those

of the lower classes. Based on models presented previously (see 1.2), it is assumed that the elite

monitored the production of finished goods, which would mostly have been made in the smaller

houses by craftspeople. For this reason the presence of finished goods, to a certain extent, in

smaller houses, is to be expected.
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Figure 48: The interpolated density of all glass artefacts from the Main City South.
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The Central City

No modern excavation data  has been incorporated into the analysis  of the Central  City, and

therefore no data skewing through modern data has had to be taken into account.92 In total, 28

individual glass artefacts have been catalogued for this suburb. Of these, only six pieces are

jewellery, but 14 are glass vessels or fragments of such. In addition, nine instances of bulk finds

have been counted, which also only include one set of jewellery and seven accumulations of

glass vessel fragments in one area. 

The frequent occurrence of glass vessel fragments, in contrast to pieces of jewellery, may

highlight the overall character and higher status of the finds corpus from the Central City. Six

areas of concentration can be observed in the TIN (fig.50).

The two buildings located in the southwest of the Central City, O42.1 and 2, which are also

directly connected to the  Coronation Hall of the Great Palace, contained several fragments of

glass vessels (fig.50). A later building, probably Roman in date (COA III, 82-85), overlies some

of this  complex, rendering the interpretation and dating of the finds from this  area difficult.

92 The only glass objects, which could have been integrated into this database are those from the ongoing 
re-excavation of the Great Aten Temple, and it is planned to incorporate all of these together at a later stage.

Figure 49: The Amarna Glass Fish from house N49.20 (EA55193). © Trustees of the British
Museum.
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However, these relevant finds were described as “fragments of variegated glass” by Pendlebury

(COA III, 84), the design of which makes an 18th  dynasty date possible. The function of O42.1

and 2 is  not  certain,  although they may possibly  have  served as  residences  for  high palace

officials. 

The central sections of the palace, as well as the bridge that once connected the King's House

and the palace, also show a higher than usual concentration of glass objects. This is based on

three finds, which were published as  bulk  data, described as “fragments of variegated glass”

(COA III, 83, 84). The King's House itself, unsurprisingly, reveals another concentration, based

on the same type of unquantified vessel fragments (COA III, 102). There must have been a large

number of glass vessels in use and on display in the King's House and the palace. These vessels

may have been used,  though they were  probably  also  distributed  as  royal  favours,  possibly

through the Window of Appearances. 

The Records Office, the rows of small buildings in gridsquares Q42 (in particular the southern

part) and Q43, yielded a number of glass vessel fragments and some glass jewellery. However,

one find of several glass vessels in the small building Q42.25 (COA III, 127) is most obvious in

the TIN. It is, unfortunately, not certain whether this instance actually refers to whole vessels or

to  fragments  thereof,  it  being  most  probable  that  what  is  meant  are  pieces  of  broken glass

vessels, as they would have otherwise been published in greater detail.93

Some concentrations of glass artefacts can be identified in the southeastern buildings R43.1a

and R43.1b, where some glass “kohl-sticks” were found together with wooden ones (COA III,

140). Other objects found in the same complex include a copper-alloy chisel, a needle from the

same material, a glass vessel fragment and a faience-mould. It is therefore possible that these

buildings  also fulfilled  a  smaller-scale  industrial  or  administrative  purpose,  the  “kohl-sticks”

actually being glass-rods. 

The  Military Quarters,  which lie to the west of the  Police Barracks and the palace waste

heaps,  contained  “Many fragments  of  glass.  Pendants  and  inlays,  found together  with  blue

faience” (COA III, 135; Pendlebury 1934, 135). This accumulation of small objects may indicate

a store of personal items belonging to the soldiers occupying these spaces. In addition to this, a

bulk of glass vessel fragments came from the  Police Barracks to the southeast of the Central

City (COA III, 138), suggesting a similar situation. 

93 Shaw (1994, 233-236) discusses the character of these buildings, which may have been purely administrative, 
but also residential in character. Shaw demonstrates that the artefact diversity from these buildings is by no 
means high, but that the status of the objects found here was high.
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The glass vessels found in the palace  waste heaps should also be mentioned in this context,

despite their not being obvious in the TIN due to their unknown quantity. Petrie (1894, 25-31)

describes vast quantities of material related to glass-working from these refuse heaps, stating that

over 750 fragments of glass vessels came from here (Petrie 1894, 15). Small quantities of glass

vessel fragments were also found here by the later EEF excavations (AOD). This was not solely

the waste from the palace, since, on the one hand, these heaps were located at the far-eastern end

of the Central  City. On the other hand, they contained much waste from the production and

processing of glass, and no glass-working has been attested for the palace. 

Nothing of relevance was found in the Royal Magazines or the Great Aten Temple. This was

most likely due, however, to the depth and quality of the excavations that took place in these

areas, and, indeed the current excavations at  the Great Aten Temple are constantly revealing

glass artefacts amongst objects from other materials (pers. observation Spring 2012).

The bulk of all glass artefacts from the Central City occurring in the palace and the  King's

House is  unsurprising,  since  this  complex would  have  consumed,  controlled  and distributed

many of these objects. The same is the case with the frequent finding of glass objects in the

waste heaps, given the fragile nature of glass artefacts, and their subsequent discard from both

the ceremonial and the more domestic buildings. The large numbers of glass objects found in the

Military Quarters, in addition to those from the  Police Barracks  and the Record Office were

somewhat unexpected, but these concentrations are mainly due to the presence of jewellery, as

well  as  some  glass  vessels.  With  these  buildings  being  inhabited  or  used  by  officials  who

frequently received royal favours, or who controlled these resources due to the administrative

nature of these buildings, the presence of some glass objects is to be expected.
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Figure 50: The interpolated density of all glass artefacts from the Central City.
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The North Suburb

Most glass objects found in the North Suburb were jewellery. In fact, 49 of the 78 pieces of glass

were jewellery, while only 11 were vessel fragments or complete vessels. The southeastern area

is the only one with a particularly high concentration of glass artefacts, visible in fig.51. This is

due to bulk data in the form of sets of beads, belonging to necklaces, found in V37.4, 6 and 8.

The  area  is  generally  rich  in  glass  artefacts;  of  the  18  smaller  buildings  forming  the  far

southeastern part of the North Suburb almost half contained glass artefacts, more than one in

each case. V37.1 and V36.1 contained five and six glass artefacts respectively, V37.1 being the

largest  property  on  the  far  eastern  border  of  this  group.  A total  of  27  glass  artefacts  were

catalogued for these 18 buildings, and 22 of these were small pieces of jewellery. 

Apart from in this area, a fair amount of glass objects was found in the general southern area

of the North Suburb. Directly west of the above and south of U36 and U37, building U37.14

contained six pieces of jewellery and U36.4 five glass objects, three of which were jewellery, one

inlay, but also the “small foot of a statuette” in red-brown glass (COA II, 15). The remaining

fragments of this piece of sculpture were not recovered, and therefore a reconstruction and more

precise  dating  are  impossible.  In  addition,  the  neighbouring  smaller  houses  U36.6  and  7

contained one small glass artefact each, and the occasional surrounding house yielded one or two

pieces, but no more larger quantities were found. Even the large property U36.15 contained only

two small pieces of jewellery, but this may again be due to the less-than-thorough method of

excavation. 

Another area worth mentioning is gridsquare T36 in the southwest of the North Suburb. This

area has been recognised in the past as an area of intensive industrial activity.94 The relevant

materials from here are evident in the TIN. Gridsquare T36 contains 82 houses, most of which

are very small and more than likely functioned in groups. The eastern boundary of this loosely

defined group of houses is the large property T36.21, to which some of the smaller houses were

possibly related and dependent on. The northern boundary is  T35.20, which was also large in

size and may have been inhabited by an official. Finally, the northeastern corner of this square is

occupied by a very large house, which has been subdivided into eight individual building-units

by the excavators (COA II, 45-86), and which stretches from T35.18 in the northwest to T36.25

in the southeast. It is not certain how far the North Suburb originally extended to the west, as the

edge of cultivation had already advanced far enough east to cover up at least sections of the

houses excavated by the EEF, and today the entire suburb is covered by cultivation, making a

94 Shortland (2000a, 69, 173) has noted a high concentration of faience-moulds in this area.
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reconstruction difficult and further archaeological work impossible.

While no large quantities of glass objects appear to have come from gridsquare T36, the TIN

shows a more or less even coverage across most of the area except for the large property in the

northeastern corner, where no glass artefacts were found. One minor concentration is visible in

the medium-sized house T36.5 to the southeast of the suburb, which contained three pieces of

glass jewellery. Furthermore, T36.59 and 78 lie very close together and contained one and two

fragments of glass vessels respectively. They appear to have belonged to the same general group

of houses, making the grouping of these artefacts legitimate. 

The central area, i.e. the northern part of the North Suburb South and the southern part of the

North Suburb North, mainly consists of houses with large courtyards. This area yielded very few

glass artefacts. This is probably due to the whole area having been separated into a southern and

a northern part by the wadi, and torrents of rain, which still occur in modern times, would have

affected the archaeological record.  Apart  from this, the only other glass artefacts came from

T34.1, 2 and 4, which probably all belonged to the same larger property on the far southern

boundary of the North Suburb North. Four artefacts were found in this complex, including one

blue,  white  and yellow complete  glass bottle  (COA II,  66,  pl.  XLII,  2).  Only a few smaller

pieces, mainly jewellery, were found in the houses occupying the southeastern corner of U33. 

The small number of glass objects from the North Suburb North is not unexpected as this area

generally yielded very few artefacts. Since the majority of the houses in the southern part of this

suburb were small  in size,  and additionally, only one instance of evidence of glass-working

originated here, the presence of large numbers of items of glass jewellery, which is believed to

have been more accessible, is unsurprising.
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Figure 51: The interpolated density of all glass artefacts from the North Suburb.
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2.2.2.3 Glass-working

This  section  is  exclusively  concerned  with  the  distribution  of  finds  relating  purely  to

glass-working,  i.e.  glass-rods,  production  waste  and  fragments  of  cylindrical  vessels.  The

analysis does not differentiate between glass-production and -working, and does not incorporate

finished  glass  artefacts,  such  as  sherds  of  vessels,  which  could  have  been  re-used  as  raw

materials, since their distribution has already been discussed above. As mentioned above (see

2.1.1.1), glass-rods are not always indicative of glass-working, as they could have been stored

and redistributed at a later stage.

The Main City North

Only 4.4% of all houses in the Main City North contained evidence of glass-working, much

fewer than those containing finished glass artefacts (19.3%) (fig.52). Only two of these houses

occupied more than 900m², the other 15 houses being smaller. 

The combined interpolations from both modern and pre-modern excavation data can be seen

in fig.53.95 The far northern and southern parts of the suburb do not appear to have contained any

evidence of glass-working at all.  There seems to be hardly any evidence of glass-working in

larger houses, except for a single glass-rod found in central house Q46.1 (Borchardt and Ricke

1980, 26) and a small concentration in the area directly southwest of the Thutmose complex. In

addition, sites O45.1 and Q48.4 (southeast), which also contained a large amount of evidence of

faience-production and glass-working can be identified as centres of high density without need

of further technical analysis.96 P46.33 was also excavated thoroughly by Kemp and others,97 and

this small house revealed artefacts related to glass-working, such as working-pieces. This type of

object would have probably been lost by earlier excavators.

Both  of  the  two  larger  houses,  P47.22  and  Q46.1,  contained  one  glass-working  related

artefact, the one from P47.22 being a glass-rod (Borchardt and Ricke 1980, 26), while the one

from Q46.1 was a fragment of a cylindrical vessel (COA I;  Borchardt and Ricke 1980, 133;

Shortland 2000a, 68). The southern P47.22 has a kiln in its grounds (COA I; Borchardt and Ricke

1980,  133;  Shortland  2000a,  68).  While  Q46.1  appears  to  have  none,  its  neighbour  Q46.2

contains four simple ovens (Borchardt and Ricke 1980, 28-29), and therefore the single glass-rod

found in Q46.1 may have come from one of these. P47.22 contained tools, artefacts related to

95 In order to better highlight the data from the pre-modern excavations, rather than combining the two files, the 
TIN containing the information from the pre-modern excavations has been overlaid.

96 Kirby 1989, 15-63; Nicholson 1989, 64-81 and Rose 1989, 82-101; Nicholson 1993a.
97 Bomann 1995, 1-42; Boyce 1995, 44-136; Rose 1995, 137-145 and Kemp 1995a, 146-168.
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textile-production, as well as a faience-mould, indicating that more than one industrial process

was carried out here.

Buildings  Q47.24  and  Q46.5b  in  the eastern  part  of  the  suburb,  contained  two  relevant

artefacts  each,  Q47.24  yielding  two  glass-rods  and  some  other  tools,  evidence  of

textile-production and a sculptors' trial piece (Borchardt and Ricke 1980, 166-167). In Q46.5b, a

very small house, a cylindrical vessel fragment was found alongside one glass-rod, the remains

of an oven and a limestone mould for casting metal jewellery (Borchardt and Ricke 1980, 34;

Shortland 2000a, 68). 

All other relevant houses contained only one glass-working related object each. However, it

can be observed that most of these buildings belonged to spatial groups of houses that may have

functioned together economically and industrially. These groups would frequently have practised

more than one industry, possibly supplying the surrounding larger houses with finished goods,

and this phenomenon is described in more detail in section  3.3, where the evidence of various

industries from a series of houses is analysed.



111

Figure 52: The presence and absence of artefacts related to glass-working in the Main City
North.
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Figure 53: The interpolated density of all artefacts related to glass-working from the Main City
North.
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The Main City South

As stated above, the results from the Main City South can be considered as slightly skewed due

to the modern excavation data from the work at  Grid 12, N50.23 and N49.18, the house of

Ranefer  (fig.55).  However,  when  the  modern  excavation  data  is  removed,  the  observations,

remarkably, do not alter much. This indicates that the same areas of high industrial activity were

already present in the archaeological record from the pre-modern excavations through Borchardt,

Peet and Woolley.

The first area of concentration lies to the east of Grid 12, in building N50.23, which is part of

the group of buildings published in 2010. This building had already been excavated in 1911 and

1912 by the DOG, and in addition to two “working-pieces, one red and one blue” (Borchardt and

Ricke 1980, 312; Shortland 2000a, 67), one instance of bulk data was recorded, “a large number

of fragments of glass-rods, red, blue and dark blue glass” (Borchardt and Ricke 1980, 312). The

published  data  (Kemp  and  Stevens  2010b)  included  an  extra  34  pieces  of  evidence  of

glass-working: glass-rods, -bars, -ribbons and ingot chips, and it may therefore be suggested that

a workshop for the processing of raw glass and its working into finished products was in place at

N50.23. 

Grid 12 yielded a total of 385 relevant artefacts, indicating that glass-working certainly took

place here. This area was previously unexcavated, but it is likely that the EEF or the DOG would

still have found much evidence of glass-working, had they excavated here. This group yielded

mainly glass-rods, glass-ribbons and other working-pieces, but it also included some unfinished

pieces of jewellery and inlays. The nine small  houses also revealed much evidence of other

industrial activities (see 3.3.2).

The house of Ranefer, N49.18, contained 34 artefacts related to glass-working, among which

there  were  fragments  of  glass  ingots.  This  building  was  also  recognised  as  having  a  high

concentration  of  glass-working  artefacts  prior  to  the  modern  excavations:  Peet  and  Woolley

(COA I, 15) registered a large amount of production waste in the area,98 in particular in Street A,

the small path immediately to the northwest of N49.18. This refers most likely to a refuse dump,

the waste materials having derived from N49.18 or houses nearby. As Ranefer held the title of

chariotry officer, it is possible that at least part of the produce from these workshops was used

for the decoration of chariots in the form of inlays (see Shaw 2012c, 101).

Another hotspot in the direct vicinity of the areas described above is M50.14, a small house

98 COA I, 15 refers to “glass-rods and imperfect glass beads”.
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previously excavated by the EEF (COA I,  19; Shortland 2000a, 68),  and situated just  to the

southwest  of  Grid  12  and N49.18.  A kiln in  this  building  has  already  been  published,  and

excavators described it as a “glaze kiln”. This feature was marked on the excavation plan with an

“X” and briefly described as a “pit cut in sand 1m diameter, 0.5m deep, full of burnt brick, glass

and glaze slag and fragments of the pots used for standing the glazed vessels on: the bottoms

and sides of these are covered with tricklings of glaze.” These “fragments of the pots” most

probably  refer  to  the  cylindrical  vessels  often  found in  conjunction  with  glass-working,  the

probable ingot moulds. The fact that such a seemingly large quantity of these were found here

may permit the reconstruction of a glass-working, possibly even a glass-producing workshop. In

fact, this interpretation is strengthened by recent discussions with Kemp99 in connection with the

current survey and geophysical work undertaken in this part of the Main City South: The kiln

shows up as a “cluster of readings of high magnetic contrast” (Kemp 2011, 3, 4). In addition, the

surface of this area is covered in pieces of vitrified mud-brick and some fragments of cylindrical

vessels. Some further fragments of cylindrical vessels, one of which showed traces of blue glass

adhering to its inside, found by Kemp on the surface in the vicinity, were registered in March

2013 (figs.32, 54). The fact that the kiln at M50.14 appears to have been a somewhat small and

unsophisticated structure,  probably differing greatly from those found at  O45.1, places some

doubt  on it  having been used  for  glass-production.  However, this  would still  be  possible  if

sufficiently high temperatures could be reached. Another likely interpretation would be that of

the raw glass being delivered to this building in cylindrical vessels for further processing and the

drawing of glass-rods, an intermediate stage of the glass-industry at Amarna.

To summarise, it can be said that the large quantities of relevant artefacts found in the Main

City  South  demonstrate  a  general  tendency  towards  glass-working  and  possibly  even

glass-production in the northwestern half  of the southern part of this suburb. The only other

evidence  of  glass-working  from the  Main  City  South  is  much  more  scattered,  and  usually

appears  in  the form of  glass-rods  and fragments  of  cylindrical  vessels.  N50.4 and 5,  in  the

southeastern part of the suburb contained two fragments of cylindrical vessels, and another of

these was found in the small house N50.8, just north of the former. 

The presence of glass-working related evidence in both small and large houses throughout the

Main  City  is  unsurprising.  Since  industrial  activity  can  only  be  positively  attested  by  the

presence of production waste, and this has not always been recorded, it cannot be confirmed that

glass-working took place in every house which yielded glass-rods. Production waste, such as

99 Kemp, pers. comm. August 2012 and February 2013. Furthermore, I visited the site in February / March 2013. 
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cylindrical vessels and vitrified mud-bricks, has been recorded in smaller buildings, and also in

the  more  recently  excavated  larger  buildings  that  had  been  published  as  containing  much

evidence of glass-working, such as P46.33 and O45.1. It is, therefore, possible that some of the

larger houses containing glass-rods,  but no other evidence of industrial  activity, stored these

objects for redistribution, but it is also possible that they produced glass objects on a higher scale

than the small  houses practising at  family-level,  however, that this has not yet been verified

archaeologically.

Figure 54: The surface of M50.14, probably the location of the kiln. Photo: author.
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Figure 55: The interpolated density of all artefacts related to glass-working from the Main City
South.
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The Central City

As can be seen in fig.56, most of the relevant data found in the Central City comes from its

southern,  particularly  its  southeastern  parts.  The palace waste  heaps  were first  published by

Petrie  (1894, 25-27) as containing a large amount  of objects  related to  glass-production and

-working. The mounds yielded a large number of glass-rods, cylindrical vessels with traces of

blue glass, unfinished beads, but also glass artefacts, such as “hundreds of” fragments of finished

glass vessels  (Peet 1921, 182;  Nicholson 2007, 19).  The largest portion of these artefacts  is

unquantifiable,  as it was excavated by Petrie,  who never published the number of individual

objects excavated. These artefacts appear in particular in the Petrie Museum, London, but also in

other museums throughout the UK, without any precise provenance other than being attributed to

Amarna. However, it is clear that a large number of glass-working related objects came from the

palace waste heaps. In addition to Petrie's publication and his subsequent reconstruction of the

ancient Egyptian glass-industry, Peet and Nicholson acknowledged the finding of a multitude of

relevant artefacts in this area. The production waste, as well as the finished products from the

waste heaps, do not necessarily all come from the palace alone, but may also be waste from other

houses.

A large number of glass-working related artefacts came from the Records Office, in particular

the northeastern portion of this group. 16 glass-rods were found in this area in total,  and  an

additional twelve glass-rods came from the so-called Clerks' Houses, the small buildings, similar

in layout  to  the  Records  Office,  but  a  smaller  complex overall  (COA III,  129).  The  Clerks'

Houses contained  two  further  instances,  which  were  only  published  as  bulk  finds,  both

describing several glass-rods (COA III, 128). With all these glass-rods coming from the Central

City,  in  a  building  complex  most  probably  administrative  in  nature,  it  is  likely  that  these

glass-rods were drawn elsewhere, delivered to this location, and further distributed from here.

The  absence  of  firing  structures  in  this  location  strengthens  this  theory.  As  some  finished

artefacts were also found here, it is possible that these also were stored and redistributed from

here.100

A small  amount  of  data  comes  from the  northern  end  of  the  palace,  from the  so-called

Servants' Quarters: a  bulk  find of “several” glass-rods was reported to have come from here

(COA III, 82), possibly indicating some glass-processing in this area, or again, a storage area for

glass-rods for redistribution. Pendlebury (COA III, 105) mentions that “several glass-rods” came

from P43.1 and 2, and five more glass-rods have been catalogued for the Small Aten Temple, but

100 See footnote 93.
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these amounts are comparatively insignificant and do not show up in the TIN in contrast to the

evidence described above from the  Records Office and the  Clerks' Houses. No evidence at all

seems to have come from the Great Aten Temple and associated waste heaps. This may, however,

be due to the fact that these areas have as yet been insufficiently excavated.101 But it is unlikely

that any glass-working would have taken place in the main temple of the city at all. 

None of the concentrations of glass-working evidence found in the Central City are surprising:

the waste heaps were expected to contain manufacturing waste, since these were the ones closest

to  the  workshops  in  the  Main  City.  As  mentioned  above,  the  numerous  glass-rods  found

throughout the Clerks' Houses and the Records Office do not necessarily confirm the presence of

industrial activity – no firing structures have been published for any of these buildings, although

they may have been present (Shaw 1994, 233-236). The “several” glass-rods found in the bakery

complex  P43.1  and 2,  which  contained numerous  ovens  and faience-moulds,  however, may

indicate the production of small-scale glass and faience objects for the provision of ceremonial

buildings, such as the temples and palaces.

101 As already mentioned above, many glass objects are still being found during the current excavations at this 
structure, and it is likely that some glass-working related objects will also be unearthed in the Great Aten 
Temple in the near future.
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Figure 56: The interpolated density of all artefacts related to glass-working from the Central
City.
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The North Suburb

Not much evidence of glass-working can be found in the North Suburb (fig.57). The northern

half of this area is completely void of relevant materials, and no bulk data has been catalogued.

However, when regarding fig.57, a concentration of artefacts can be seen in gridsquare T36 in

the southwestern portion of the North Suburb,  in particular  in the central-western part.  Five

glass-rods were found in T36.83, a small house (COA II, 90). An additional four glass-rods were

found in T36.72, just southwest of the former (COA II, 88; Shortland 2000a, 69). Two more

glass-rods were found in T36.41, northwest of T36.83 and 72 (COA II, 86; Shortland 2000a, 69). 

T35.17, a small house in the large complex on the northeastern boundary of gridsquare T36,

contained three more glass-rods (COA II, 82), which may indicate that some working of glass

took  place  in  one  of  the  side-buildings  of  this  complex.  The  only  other  occurrences  of

glass-working objects come from the eastern part of the North Suburb South, where U36.21 and

U37.2 contained one glass-rod each. The findings of these two individual artefacts probably has

little significance in terms of production areas. 

The presence of multiple glass-rods in the southwestern part of the North Suburb South can be

considered an indicator of this area's slightly industrial character. The small houses forming this

area of settlement,  surrounded by large estates,  were expected to demonstrate some level of

activity. The northern half of the suburb is completely void of glass-working evidence, which,

again, is unsurprising (see above, 2.2.2.2).
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Figure 57: The interpolated density of all artefacts related to glass-working from the North
Suburb.
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2.2.2.4 Faience-production

This section analyses the evidence of faience-production from Amarna. As already noted (see

2.1.1.2), the extremely large quantity of – frequently fragmented – faience objects discovered at

Amarna  would  have  made  it  very  difficult  to  catalogue  every  individual  one,  or  even  to

distinguish  between  high-  and  low-status  objects.  Hence,  it  has  been  decided  that  only

faience-moulds should be considered in this study. These ceramic artefacts, which were highly

durable after being fired, were found plentifully throughout the city and were first published by

Petrie (1894, pl. XXXV), who states that he located a large “area of moulds” in the northern part

of the Main City North (fig.58). He never stated the exact number of faience-moulds discovered

in this location, but it is safe to estimate between 1,500 and 2,000 in total given that the Petrie

Museum of Egyptian Archaeology holds just under 1,500 clay faience-moulds102 and more are

held in other museums. He furthermore produced a basic typology of individual mould designs,

thus  giving  some sense  of  the  great  variety  of  moulds  that  he  discovered  (Petrie  1894,  pl.

102 This result is derived from the Petrie Museum's online database, using the query 'Object category: moulds, Find 
location: Amarna'. The museum's online database can be accessed through http://petriecat.museums.ucl.ac.uk/. 
Furthermore, Nicholson (2007, 19) refers to two letters by Petrie to his mother, saying in one that he found 
“over a thousand pottery moulds of 70-80 varieties”, while in the second he mentions that he found another 
factory with evidence of glass-working, as well as further “hundreds of moulds”.

Figure 58: Excerpt from Petrie's map of
Amarna (Petrie 1894, pl. XXXV),

showing the area of "Moulds". Scale
1:40,000.
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XVI-XX).  Some of  these  moulds  are  also  likely  to  have  come from the  houses  that  Petrie

excavated, as opposed to the area of moulds.

Faience-moulds  are  the  only  category  in  which  artefacts  have  not  been  catalogued

individually, but usually as a total number per building. This approach made the handling of the

data  during  the  databasing  phase  very  straightforward.  However,  it  necessitated  a  different

approach during the analysis, as unlike the other categories, it was not possible to simply count

the individual artefact points within the house-polygons or the gridsquares. This problem was

solved  by  attaching  the  value  from  the  data  table's  “quantity”  field  to  the  polygons,  thus

achieving the same result. 

The Main City North

The  numbers  shown  in  fig.59 reflect  the  faience-mould  counts  per  building.  The  initial

observation of only the distribution of moulds shows that very few of the larger houses contained

faience-moulds at all, the bulk of moulds occurring in smaller ones.

A  total  of  131  houses  in  the  Main  City  North  (34.1%)  contained  evidence  of

faience-production, in addition to Petrie's  area of moulds (fig.60). Just over half of the large

houses contained faience-moulds (51.6%). Among the houses smaller than 900m², 115 (32.6%)

contained faience-moulds. 

Fig.61 shows the number of faience-moulds excavated and catalogued for each house in the

Main City North. Petrie's  area of moulds is not shown, as the exact number found here is not

known, although, as noted above, it would probably have been between 1,500 and 2,000. Only

the outlines are shown of those buildings not containing any faience-moulds. 

Fig.62 shows  the  interpolated  (averaged)  artefactual  data  from  both  the  pre-modern  and

modern excavations. Visible hotspots are (in order of density) O45.1: the glass-, metal-, pottery-

and faience-workshop, P47.1: belonging to the sculptor's workshop of Thutmose (Borchardt and

Ricke 1980, 89-100), the southeastern corner of P46 (central-west), a group in Q44 (northwest),

some houses in the eastern portion of Q46 (central-east), O47 (southwest), Q48.1, Q48.4 (both

southeast) and some further areas with slightly higher densities. 

O45.1, the workshop on the northwestern edge of the suburb, contained a very large number

of faience-moulds, 71 in total, together with numerous finished and unfinished, malformed and

broken faience objects. This is not surprising, since O45.1 contained some kilns used for the

production of pottery as well as of glass and faience (Nicholson 2007, see 3.2.1).
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P47.1 contained 30 moulds, and the adjacent buildings yielded up to eight faience-moulds.

This confirms that the workshop of Thutmose was involved in other industries besides sculpture.

Composite statues and sculpture with parts and inlays from other materials were common in the

Amarna Period (Phillips 2004; Thompson 2012a and b; see 2.1.1.4), and thus it is highly likely

that such pieces were produced here (cf. Shortland 2000a, 81).

The concentrations  of  faience-moulds  in  a  group of  houses  in  the  southeast  of  P46 were

already noted by Shortland (2000a, 68) as follows: 18 buildings form a group; seven of these

houses did not yield any moulds. P46.1, P46.5, P46.33 and P46.2, however, contained six, nine,

ten and 17 moulds. P46.33 was excavated at a later date;103 it is slightly detached, located c.25m

to the northwest of this cluster, but it is possible that it belonged to the same neighbourhood as

the other houses in P46. This cluster lies immediately southwest of the large houses Q46.1 and

Q46.2, which contained no moulds at all, raising the possibility that the groups of smaller houses

were supplying these two larger households with faience products. Immediately south of this

group lies a row of medium-sized houses containing up to eight faience-moulds each, although

they do not appear to form a group.

A group of houses with higher numbers of faience-moulds in the southeast of Q44 is also

evident: Q44.4, Q44.11 and Q44.5, all of which lie towards the northern edge of the Main City

North. These houses yielded seven, nine and eleven moulds respectively. Q44.1 contained four

moulds, while the connected R44.1 and R44.2 contained four and six moulds respectively, a fact

Shortland failed to observe. Q44.1 lies directly to the north of the houses of high faience-mould

density in Q44, and all three houses lie very close to the Central City. 

To the east of Q46.1, Q46.5 (a small house) contained 15 faience-moulds and may therefore

have been a jewellery workshop (Borchardt and Ricke 1980, 33-34; Shortland 2000a, 68). It lies

next  to  Q46.5b,  a  very  small  building  mentioned  above  in  connection  with  glass-working,

containing a kiln, as well as a piece of cylindrical vessel, a glass-rod, pieces of faience and a

limestone mould in the shape of a vulture, probably used for the production of metal jewellery

(Borchardt  and  Ricke  1980,  34;  Shortland  2000a,  68-69;  see  2.2.2.6).  Therefore  it  is  very

possible that these houses functioned together as a workshop complex.

A previously unknown concentration can be observed in the eastern half of gridsquare O47:

building O47.7 contained ten moulds; three more were found in O47.5, and five in O47.6. The

latter  is  immediately  to  the  south  of  another  known  sculptors'  workshop,  O47.16a/O47.20

(Thompson 2012b, 164), which contained two moulds. It is therefore possible that O47.6 stood

103 Bomann 1995, 1-42; Boyce 1995, 44-136; Rose 1995, 137-145 and Kemp 1995a, 146-168.
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in a functional relationship with this workshop. Since it is separated by a short and narrow road,

it is possible that O47.6 was not actually part of this group and that the high faience-mould

density seen here is in fact due to the placing of the data points within the boundaries of the

buildings.  It  is  therefore  possible  that  O47.8  and  O47.5  formed  a  separate  functional  unit,

potentially including O47.10 and O47.11, both of which contained some faience-moulds as well

as  some metal  artefacts.  No kiln  structure  is  known from any of  these  buildings,  but  may,

nevertheless, have existed as it is known that even a small household bread-oven could be fired

to a temperature high enough for the production of small pieces of faience (Eccleston 2008a and

2008c; Nicholson 2009, 8).

Most other smaller buildings appear to contain low to medium numbers of moulds. There

appear to be no faience-moulds in the southeastern part of the suburb, except for a few smaller

houses.  The modern  excavations  at  Q48.4 yielded twelve  faience-moulds  and the  DOG site

Q48.1 contained 13 faience-moulds. Apart from these, the far southeast of the Main City North

appears to be void of faience-moulds. 
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Figure 59: The distribution of all faience-moulds from the Main City North.
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Figure 60: The presence and absence of faience-moulds in the Main City North.
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Figure 61: The number of faience-moulds found in the Main City North.
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Figure 62: The interpolated density of all faience-moulds from the Main City North.
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The Main City South

According to fig.63 there appears to have been an even coverage of faience-moulds in the houses

of the Main City South,  with the exception (at  least  in the archaeological record) of the far

northeast and southwest of the suburb. Apart from these visible gaps almost half of all excavated

houses  contained  at  least  one  mould.  The  highest  number  of  faience-moulds  from modern

excavation data comes from Grid 12, where a total of 27 moulds were found, resulting in an

average of 3.4 moulds per house for Grid 12. However, this concentration has to be seen in

context with the pre-modern excavation data: another hotspot can be seen in the area around

N49.18, the house of Ranefer. Peet and Woolley (COA I, 14, 15) already mentioned that they

found “large numbers of pottery moulds” inside this building, and a total of 14 was counted. No

further moulds were found during the modern excavations at the house of Ranefer (Kemp and

Stevens 2010b, 475). 

To the south of Grid 12 lies N50.27, a house consisting of a row of eight or nine rooms,

containing a total of ten faience-moulds (Borchardt and Ricke 1980, 318; Shortland 2000a, 67).

N50.25 and 26, south of N50.27, contained six and three moulds respectively (Borchardt and

Ricke 1980, 315; Shortland 2000a, 67). Southeast of the latter group, just across the High Priest

Street, N50.8 and 12 contained eight and four moulds (Borchardt and Ricke 1980, 299, 302),

which have  not  been previously  mentioned by Shortland.  The proximity  of  these two small

houses or workrooms to those of high faience-producing activity across the street, indicates that

they might have belonged to the same functional group. 

Apart from a few houses in this suburb, the records for which revealed no more than one or

two faience-moulds, there do not seem to be any more clusters evident in the Main City South.

Thus the house of Ranefer, N49.18, and the area of and around Grid 12 can be interpreted as the

two main areas of faience-production in this suburb. It has to be borne in mind, nevertheless, that

the  original  number  of  faience-moulds  throughout  the  city  in  general  may have  been much

higher, and that preservation and modern excavations are now skewing these results.

As with the evidence of glass-working, faience-moulds occurred throughout the Main City, in

both larger and smaller houses. As previously stated, the presence of moulds alone does not

confirm industrial activity (see  2.1.1.2). Nor, however, does it allow this to be rejected. Large

numbers of moulds have been observed in the vicinity of known sculpture workshops, possibly

to supply these with inlays and other goods. Furthermore, some concentrations can be observed

in the modern excavations, highlighting not only the industrial character of certain buildings, but

also the higher numbers of objects retrieved through more detailed archaeological work. 
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Figure 63: The interpolated density of all faience-moulds from the Main City South.
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The Central City

A fairly even spread of faience-moulds throughout the Central City can be observed in fig.64.

The fact that the Great Aten Temple has not been covered completely by the TIN is due to both

the  extent  of  its  excavation  by  Pendlebury,  its  overall  size,  and  the  small  number  of

faience-moulds found in each part of this building. No faience-moulds from modern excavation

data have been catalogued for the Central City at all. Two areas of concentration can be found:

the first, in P43.1, lies in the central part of the southernmost section, and the second in the

so-called Records Office.104 

P43.1 contained nine moulds (COA III, 105). This long building, together with its neighbour,

P43.2,  has been interpreted as  Priests'  Quarters by Pendlebury (COA III,  105),  due to their

proximity to the Small Aten Temple to the north (see  2.2.1.3). P43.2 contained a further two

faience-moulds. P43.1 contained a total of 29 ovens as well as a large number of bread moulds,

and has therefore been interpreted as a  bakery (Pendlebury 1932, 147;  COA III, 100, pl. XVI;

Shortland 2000b, 127-128, see above). It would not be surprising to find that these numerous

kilns were also used for the manufacture of small faience objects. In particular, the location of

this building in the Central City would have been useful for the redistribution of faience objects

and food to the nearby buildings and temples. P43.2 has more the character of a large, domestic

house,  while  P43.1 appears  to  have  been of  a  more industrial  nature.  With  its  potential  for

producing such large amounts of bread and faience artefacts at once, by firing all, or some, of its

ovens  simultaneously,  this  building  could  even  be  classified  tentatively  as  having  a

mass-production function. 

The central Records Office contained a total of 37 faience-moulds in 34 building-units (COA

III, 125-128). The highest number of moulds, ten, comes from the northwesternmost of these

buildings,  Q42.1  (COA III,  125),  while  all  other  houses  contained  no  more  than  three

faience-moulds. The fact that no ovens were reported to have been found here does not imply

that there were none (see above,  2.2.2.2). It is, however, possible that the moulds were stored

here  for  distribution  to  faience-producing  households.  No  further  significant  areas  of

faience-mould  concentrations  could  be  determined  in  the  Central  City,  but  it  has  to  be

emphasised again that there exists an even spread of moulds throughout. 

104 See footnote 93.
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The finding of  as  large  a  corpus  of  faience-moulds  from the  Central  City  was  not  initially

Figure 64: The interpolated density of all faience-moulds from the Central City.
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expected. However, since certain sections of this area yielded numerous glass-rods, indicating

glass-working, or, at least,  the storage and redistribution of such objects, evidence of related

faience-manufacture should be expected. This expectation has been fulfilled, since the  Clerks'

Houses and the Records Office, together with the bakery complex, P43.1 and 2, contained large

numbers of moulds.

The North Suburb

When studying the evidence of faience-production from the North Suburb (fig.65) it becomes

obvious that the number of moulds from this suburb is by no means as high as that in other parts

of the city. The highest concentration can be identified in gridsquare T36, in particular its central

and northern parts. The largest number of faience-moulds came from T36.44, where nine were

found (COA II, 86; Shortland 2000a, 69). This small building belongs to a group of about ten

houses to the northeast of the North Suburb South, the easternmost of which backs onto the West

Road  North  with  a  slight  recess,  and  the  whole  group  lies  between  the  large  property

incorporating  T36.25  to  the  far  northeast  of  the  T36  group,  and  the  T36.21  complex.  It  is

possible to hypothesise that this group served and supplied one of the two, or both of these larger

houses. Further west, in the same gridsquare, building T36.71 contained seven faience-moulds

(COA II, 88; Shortland 2000a, 69), and T36.62 yielded eight (COA II, 87; Shortland 2000a, 69),

the latter house being located slightly further east than T36.71, but belonging to the same group

of six small houses. T36.83, belonging to the group of small houses south of the latter, contained

eight moulds (COA II, 90; Shortland 2000a, 69, 172), and the group of houses to the south of

that, around T36.66, also reveals a relatively high mould-count. Thus it becomes obvious that the

smaller  houses  in  the  central  and  northern  sections  of  T36  had  a  fairly  high  level  of

faience-producing activity, in particular in comparison with the rest of this suburb.

Another area of concentration can be found in the northern part of the North Suburb, where a

further six houses contained at least one faience-mould each. Most of these buildings were of

considerable size, with four of them covering an area of at least 1,000m² including a courtyard.

Building T34.1, the house of the “Overseer of works, Hatiay”, to the southwest of this group,

contained most moulds, four in total (COA II, 80). A storage function cannot be ruled out, it is

possible that  production took place in  the courtyards of these larger  houses.  However, these

houses have probably not been excavated, as no firing structures are known for them. 

To sum up, 50, almost one fifth of the suburb's houses, contained faience-moulds, with most

of these (36 small houses) lying in gridsquare T36, emphasizing this area's industrial character. 
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Figure 65: The interpolated density of all faience-moulds from the North Suburb.
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2.2.2.5 Metal artefacts

This section discusses the distribution of all metal artefacts from Amarna, covering all kinds of

metals used, as well as objects of various sizes, weights, and qualities (see 2.1.1.3). The materials

discussed here are made from copper-alloy, gold, silver and lead, which differ greatly in material

value.  Furthermore,  the  objects  range  functionally  from tools,  such as  fish-hooks,  axes  and

needles to decorative elements, such as gold leaf and other ornaments, figurines and scraps of

metal, the original shape of which cannot be identified. It also has to be borne in mind that metal

artefacts were frequently used as scrap-metal, and that in antiquity not much of this precious

material went to waste. In the following sections I will therefore discuss the distribution of all

metal artefacts for each suburb, but include some functional discussions concerning the Main

City North.

The Main City North

The GIS analysis shows that c.49%, of all buildings contained at least one metal artefact. In fact,

almost 28% of all artefacts catalogued for the Main City North are made fully, or partially from

metal,  which is  a somewhat high proportion in  comparison with relevant objects  from other

materials.105 Houses  O48.19  and  O48.20  were  originally  published  by  Petrie  (1894,  20-25,

houses P8 and P9; Kemp and Garfi 1993, sheet 6) and thus any artefactual data attached to these

buildings has been lost. The large estate to the east of Q45, continuing into the west of R45,

which  is  contained  in  a  large  courtyard with  at  least  two  wells,  has  not  been  assigned  a

building-unit  number, as  it  has never  been excavated.  Thus it  creates an area void of  metal

artefacts visible in fig.66. Q46.6 also remains largely unexcavated and therefore also appears

empty. Apart from these two buildings there are no further obvious gaps in the data visible on the

map, indicating that the spread of metal artefacts was indeed very even throughout the suburb.

The TIN (fig.67) shows a relatively high density of metal artefacts in the northern part of the

suburb, covering the southern end of Q44 and the northern side of Q45. In addition, the very

dense areas of Q46.33 and O45.1 and a set of small houses in Q47 are visible. 

The average amount of metal artefacts found inside all houses containing one or more metal

objects is 3.14, while the average number of metal objects in large houses is 5.07, and only 2.8

for the smaller houses, at least at the time of excavation.

A total of 105 metal artefacts were found at O45.1, most of these being miscellaneous small

fragments of copper-alloy (Nicholson 2007, 360-362). It is possible that these fragments were in

105 Only 12% of all objects were glass artefacts and 7.5% were pieces of sculpture (see 2.2.2.2 and 2.2.2.7).
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fact production waste or manufacturing pieces, and thus have also been counted as evidence of

metal-working (see 2.2.2.6). 

P46.33,  to  the  central-west,  also  yielded numerous metal  objects,  13 in  total.  These were

mainly fragments, but also pieces of decorative metal sheet and tools. It is therefore possible that

some small-scale  metal-working took place  in  this  building,  especially  since  the other  finds

include evidence of glass-working and faience-moulds. The building was excavated in recent

times  (Bomann  1995,  1-42),  which  means  that  tiny  fragments  of  metal,  which  would  only

become evident through the sieving of spoil, were recorded.

To the northeast of P46.33, the group of smaller houses excavated by Newton (Newton, 1924)

(including Q46.32, Q46.33 and Q46.35) contained 15 metal objects. Most of these are tools, such

as knives, tongs and chisels, but a weight in the shape of a cow's head, as well as a figurine,

possibly the rim of a vessel, and a finger-ring were also found here. The small houses Q47.22,

Q47.24 and Q47.10 contained six,  seven and four metal  objects  respectively (Borchardt and

Ricke 1980, 154, 165-166). These objects were mainly tools, in fact, one third were needles, but

three inlays and a razor were also found in Q47.10. Q44.4 contained eight metal artefacts, most

of them tools. Metal objects appear to have been evenly distributed throughout the northwestern

buildings in Q45, with approximately every second of these small buildings yielding at least one

relevant artefact. The highest numbers of metal objects were found in houses Q45.10, Q45.17,

Q45.43 and Q45.45, with five, four, four and six artefacts respectively. The interpolated density

in this area highlights how these houses may have functioned as a group, displaying a high level

of industrial activity.

Just  over  26% of  all  metal  artefacts  are  tools,  an additional  20% being textile-production

related tools,  i.e. needles. Only 33 of all  metal artefacts  found in the Main City North were

pieces of jewellery, and only three of these were from gold.
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Figure 66: The presence and absence of artefacts from any metal in the Main City North.
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Figure 67: The interpolated density of all metal artefacts from the Main City North.
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The nature of the finds from metal

Precious metals

In total, 16 objects from gold were found in the Main City North, most of these being fragments

of  gold  leaf  or  foil.  The  large  house  R44.1,  belonging  to  a  “Steward  of  Akhenaten”,  and

excavated  by  the  EEF, contained five  artefacts  from gold,  and P47.2,  part  of  the  Thutmose

complex, yielded four gold artefacts. All other seven houses containing any gold yielded one

object each.

Only two silver objects were found: a ring from P47.29, a larger house, and a quartz scarab,

mounted on silver, which was found in small house Q45.45. This was discovered alongside a few

cosmetic objects and items of adornment in this house. 

Tools

37.5% of  all  houses in  the Main City North contained at  least  one tool  and /  or  a  tool  for

textile-production (usually a needle) from metal. Only 24 of these 144 houses were larger than

900m², making up 16.7%. A total of 102 buildings in the Main City North contained metal tools

other  than  those used for  textile-production,  which makes  up 26.6% of  all  buildings  in  this

suburb (fig.68).

144 buildings contained either general metal tools, such as chisels, fish-hooks etc., and / or

textile-production tools. Only 24 of these buildings are larger than 900m², indicating that the vast

majority of houses containing metal tools were small ones. 116 metal needles, or needle-shaped

objects, were found in the suburb, in addition to 150 other tools. It can therefore be concluded

that 46.4% of all metal artefacts originally served an industrial purpose.

The interpolated  distribution  of  tools  in  fig.69 shows two hotspots:  the  northernmost  lies

around the  area  of  building  Q46.33.  This  is  the  central  part  of  a  group of  small  buildings,

irregular in layout, almost directly north of larger house Q46.1 (central-west), and only slightly

separated from another group of small houses. The second hotspot is formed by the group of

houses  incorporating  Q47.10,  Q47.22,  Q47.23 and Q47.24.  Again,  this  group appears  to  be

attached to a larger property, Q46.3, to its northwest. The majority of metal tools from the Q47

complex are needles, pointing to a high level of textile-production or leather-working in this

area. 

A further density in tools can be observed on the southern edge of P46, in the central-western

area, which is formed by another group of small houses, and a similar situation can be found
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towards the southern edge of R45, where a group of four small house-units contained mainly

knives and tweezers. 

In general it can be stated that, apart from the areas of concentration, the TIN shows a very

even distribution of metal tools for most of the suburb. It was the larger buildings that sometimes

contained fewer tools, such as Q44.1, which yielded three needles and one awl, and R44.1 and

R44.2 with one and two needles respectively. 

Figure 68: The presence and absence of metal tools (except textile-production tools), mainly
from copper-alloy from the houses of the Main City North.
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Figure 69: The interpolated density of all metal tools from the Main City North.
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Jewellery

Only 33 of all metal artefacts found in the Main City North were jewellery. 24 (75.8%) of these

are rings and ring bezels, sometimes bearing royal names (AOD), or otherwise decorated, such

as the one from Q44.4 bearing a steatite scarab. Similar cartouche rings from faience frequently

occurred at Amarna, and also at Malqata (see 2.4.3.2). Other pieces of jewellery included parts of

necklaces, earrings, and other pendants. 24.3% of all houses larger than 900m² contained metal

jewellery. While Q.44.4 does not fall into this size category, this house is contained within a

smaller courtyard and may therefore be considered a small estate. Only four pieces of metal

jewellery were made from gold or silver, and three of these came from the larger houses, P47.29,

O47.16a and P47.1, the only small house containing a golden ring with a steatite scarab being

Q45.43. This building is part of a group formed by three small houses located in the northeastern

part of the suburb, west of a large complex, which remains unexcavated. Other objects found in

this group include faience-moulds, weaving-  and other tools in addition to some jewellery and

cosmetic  items,  indicating  that  the  group may have fulfilled  a  low-level  industrial  function,

producing small items of jewellery (AOD).

Objects without a practical function and purely decorative items

The  combined  number  of  metal  vessels,  pieces  of  sculpture,  inlays,  and items  classified  as

decoration is 40, making up 7% of the total. More objects would have belonged to this category,

but are now unidentifiable. This category excludes other purely decorative or amuletic artefacts,

such as jewellery. 

The  metal  objects  classified  as  being  decorative,  or  without  a  practical  function,  were

generally found in the larger houses. In fact, the GIS informs us that only 4.8% of the houses

smaller than 900m² contained objects of the above categories, while 24.3% of all larger houses

yielded artefacts of this category (fig.70). House R44.1 contained four fragments of gold foil

(AOD). P47.2 contained a similar amount of gold foil, this house being part of the Thutmose

complex (Borchardt and Ricke 1980, 95). The occurrence of gold foil may indicate either the

working of the same, or the presence of finished products that have disintegrated over time.

Wooden boxes and pieces of wooden furniture were frequently decorated with gold embossing or

sheeting; a good example of this is the wooden coffin assigned to Akhenaten from KV55, which

was covered entirely with gold foil  and inlaid with glass and carnelian amulets (Grimm and

Schoske 2001). Small pieces of gold foil were also often used as inlays in their own right. It

would therefore be appropriate to interpret the occurrence of this material within the sculptor's

workshop of Thutmose as being part of the raw material used for the decoration of statues and
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other  objects  produced  on  these  grounds.  Gold  foil  may  also  provide  evidence  of  cold

metal-working and processing.

The highest density of purely decorative items and objects with no practical function can be

found in the far north of the suburb, in Q44.11, a very small house containing four pieces of

copper-alloy sheet (AOD). Apart from some textile working tools, mainly loom weights, other

artefacts found inside the same building included two glass vessels and two more glass sherds, as

well  as  a  faience-mould.  The  other  houses  in  this  group  contained  more  metal  tools,

faience-moulds,  glass  fragments  and loom weights.  These  objects,  together  with  an  oven in

adjacent building Q44.9 suggest that the building was involved in industrial activities, such as

faience-production, glass-working and textile-production. The pieces of copper-alloy sheet may

indicate wood-working as an additional industry. 

Another hotspot is formed by three metal inlays found in Q47.10, in the eastern part of the

southern third of the suburb. The group of houses containing Q47.10 also yielded two sculptors'

trial pieces, which may indicate some sculpture-production or the residence of a sculptor. This

group furthermore contained some glass-rods, spindle whorls and needles (Borchardt and Ricke

1980, 154, 165, 166), which again indicate industrial activity. These objects may have also been

used in the adornment of pieces of sculpture. Four metal figurines were discovered in the Main

City North, both anthropoid and of animals, but they occurred in both large and small houses. 
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Figure 70: The interpolated density of all objects without a practical function and purely
decorative items from the Main City North.
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The Main City South

A total of 541 metal artefacts were found in the Main City South, this being almost one third of

the metal objects catalogued for Amarna. There appears to be an even spread of metal objects

throughout  the  suburb,  except  for  its  far  southwestern  part,  which  has  not  been  excavated

thoroughly (fig.72). Of the 216 house-units in the Main City South a total of 144 contained metal

artefacts,  of  all  types  and  qualities.  This  demonstrates  that  while  metal  artefacts  could  be

considered a high-status commodity, they were either readily enough available as tools (which

has been demonstrated in the analysis for the Main City North) or frequently collected and used

for scrap.

One area of concentration can be found in the western-central portion of the Main City South,

which was described above as having a high density of faience-moulds (see 2.2.2.4). While the

excavations at Grid 12 yielded 99 metal objects, the three most common object categories found

here were pieces of copper-alloy sheet probably used for decoration, miscellaneous fragments

and lumps of copper-alloy, as well as needles, for the production of textile objects. One miniature

copper bowl was found in excavation square S6, which would have belonged to either N50.36 or

37, both small houses in Grid 12 (Kemp and Stevens 2010b, 345). Due to the large amounts of

unidentifiable  copper-alloy  fragments  found in  this  area  it  may  be  assumed that  the  houses

covered by Grid 12 were involved in the recycling of this type of metal (see 3.3.2). 

A very similar picture presents itself in building N50.23, which was re-excavated in the 1990s.

This complex of 322m², which consisted of a series of small rooms, yielded 17 relevant objects.

Again,  many  of  these  were  miscellaneous  fragments  of  copper-alloy  and  needles,  though

decorative  sheeting  was  also  found,  which,  as  in  the  case  of  Grid  12,  suggests  cold

metal-working. 

A total of 25 metal objects came from N49.18, the house of Ranefer. Five of these objects

were already discovered during the EEF excavations, but the remainder were excavated in the

1990s.  Apart  from the  same categories  as  found in  Grid  12  and N50.23,  this  building  also

contained some metal tools, such as chisels and blades. In addition, most houses belonging to the

southern  row of  small  houses  to  the  east  of  N49.18 contained a  few relevant  objects  each,

contributing to the general concentration of metal objects in this area. 

Three instances of metal  bulk  finds were catalogued for the Main City South, one of these

being “several” fish hooks from N49.1-3 (Borchardt and Ricke 1980, 232), which may indicate

the occupants' involvement in the fishing-industry. Two needles and one blade also came from

these three buildings, which may also have been utilised for fishing and net-repair. Another set of
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bulk  finds were “several nails  holding together a pair of sandals” in M50.7 (Borchardt and

Ricke 1980, 287). The third instance is P49.8, where an unquantified amount of metal sheeting

was found. This latter house is part of a group of smaller houses surrounding the northwestern

and northeastern  flanks  of  P49.6,  a  known sculptors'  workshop (see  2.2.2.8).  Most  of  these

houses had their own courtyards: 28 metal artefacts were found here and of these, eleven were

tools,  such  as  chisels  and  tongs,  i.e.  tools  associated  with  the  processes  taking  place  in  a

sculptors' workshop. In addition to these, seven needles were found, which were probably used

in the textile-industry. 

Another site yielding metal tools is the small house O48.6, situated in the far north of the

Main City South. Seven metal tools, including chisels and knives were found here, in addition to

two needles (Borchardt and Ricke 1980, 200). A further area of concentration can be found in

and around O48.8, 9 and 11, with ten metal artefacts coming from O48.9, nine from O48.11 and

four from O48.8, 15 out of these items being tools, including needles. Small houses N49.13, 5,

11 and 6, towards the northern part of the suburb's centre contained six, six, five and one relevant

objects respectively. Of the total of 18 artefacts, eight were needles, probably indicating a focus

on textile-production in these quarters. 

The house of the High Priest  Pawah,  O49.1 (fig.71),  contained  six copper-alloy statuettes

among other metal artefacts, each depicting a non-Amarna deity or group thereof (Borchardt and

Ricke 1980, 241).106 It is not clear why such statuettes were found in this house. Firstly, religious

copper-alloy figurines are better known from the Late Period, and secondly, depictions of the

gods belonging to the old pantheon in this very traditional fashion are rare at Amarna. It could

therefore be assumed that these figurines date to a later occupation of this building. However, it

has been suggested that some of the copper-alloy statuettes may actually date to at least the New

Kingdom.107 In  this  case this  group of figurines may in fact  be an Amarna Period hoard of

copper-alloy statuettes, the production of which pre-dated Amarna. Apart from some fragments

and tools, two finger-rings were also found in this building (Borchardt and Ricke 1980, 241, 2),

indicating a high-status assemblage. 

106 One of these is an ibis on a base, surrounded on three sides by monkeys, possibly with a praying figure in 
between, the second is a nude Horus, wearing the Atef crown, the third an Osiris with lapis lazuli and carnelian 
inlays in its crown. A fourth and a fifth statuette show Isis with Horus as child, and the last one shows the god 
Onuris. 

107 Bienkowski and Southworth (1986, 25-26), for instance, list some copper-alloy figurines dating to the New 
Kingdom. However, Stevens (2006, 79ff.) does not include these statuettes in her thesis, since the original 
excavators had described them as “late”. Although these statuettes were most popular during the Third 
Intermediate and Late Periods, some small numbers, mainly royal in nature, existed before and during the New 
Kingdom (Hill 2001, 204-205).
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The small house O49.12 lies north of the latter building, slightly detached from the larger group

of houses to which it may have originally belonged. This building contained a total of 10 metal

artefacts,  almost  all  of  which  were  tools,  such  as  knives,  chisels,  awls  and  needles.  One

arrowhead was also found, and only one tool was described as “fragmentary” (Borchardt and

Ricke 1980, 251), which suggests that this building was industrially productive. The same may

have been the case with P49.1, which lies to the northeast of the latter and also belongs to a

larger  group of  houses:  P49.1 contained seven metal  artefacts,  also almost  exclusively tools

(Borchardt and Ricke 1980, 260). 

Finally, an abundance of chisels, needles and other tools and implements came from the area

northeast of O49.12, to the far northeast of the suburb. These objects were found inside the

houses surrounding the sculptors' workshop P49.6 to the west and northeast, and may therefore

have been used for the production of sculpture or a related industry, as was the case with the

houses surrounding the Thutmose complex in the Main City North (see 3.3.1). 

The Main City being the most densely-populated area, the bulk of all metal artefacts were

expected to be found here. Since much industrial activity took place throughout the Main City,

the discovery of numerous tools is unsurprising. Concentrations of tools in areas of small houses,

such as the northwestern corner of P46, emphasise the industrial character of these areas.

Figure 71: The house of the High Priest Pawah, Photo: author.
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Figure 72: The interpolated density of all metal artefacts from the Main City South.
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The Central City

The Central City also shows an even coverage of metal artefacts (fig.73). 59 out of a total 154 of

the buildings contained metal artefacts. However, the size of these buildings varies considerably,

a fact that needs to be considered. 

The first, and southernmost area of concentration is the complex interpreted as a bakery south

of the Small Aten Temple, P43.1 and 2. These two buildings contained a total of 35 copper-alloy

artefacts, most of which have been described either as “stylus”, “needle” or “rod”, and which

were very similar in appearance, all being long, thin items. Whether or not these objects were at

all connected with industrial bread-baking or faience-making in P43.1 is uncertain, and it is also

possible that these objects were scrap-metal ready to be reworked into finished objects using the

ovens already in place. 

The Records Office to the northeast of the latter is another obvious area of concentration of

metal artefacts. 33 relevant objects were found in these 35 houses (COA III, 118-128 and AOD),

providing an average of almost one per building. Of these 33 objects two were made out of lead,

one  nail,  and  one  weight  from  lead  and  travertine.  Two  other  objects  were  fragments  of

decorative gold leaf. The three buildings containing the highest number of metal artefacts were

Q42.1, 7 and 23, which contained three relevant artefacts each. Q42.1 and 7 lie next to each

other on the western edge of the Records Office. Q42.5, which is located just south of the latter,

as well as the more central Q42.8, each contained an instance of  bulk data: Q42.5 contained

“several  fragments  of  bronze  needles”  (COA III,  125),  the  same  as  one  third  of  all  the

individually catalogued artefacts for this area, while Q42.8 simply yielded “several” non-specific

metal artefacts (COA III, 126).

To the  west  of  the  Records  Office, the  King's  House contained 21 metal  artefacts.  Three

quarters of these have been interpreted as tools, such as styli, chisels, adzes, knives and needles,

but a few of them were also decorative, such as a pin and a “cosmetic item”, as well as some

items of the category “fastening” (COA III, 88-103).

The Police Barracks and Military Quarters in the far east of the Central City contained a total

of 21 metal artefacts, which is a relatively high proportion, and it is striking that one dagger and

six knives formed part of the assemblage. Most other metal objects were tools, however, the

large number of potential weapons from this area may indicate the practise of warfare and law

enforcement. A large amount of gold leaf, sometimes on plaster, was also found in the  Police

Barracks (COA III, 138), indicating that some of the interior of this building may have been
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elaborately decorated and therefore held a relatively high status in the city. 

The Royal Magazines, south of the Great Aten Temple and opposite the palace, contained a

total of 42 metal artefacts, as well as many fragments of metal, which were catalogued in bulk

(COA III, 31, 107-111). This mass of artefacts is not surprising: the magazines were excavated

more or less fully by Pendlebury, and their function as storage and working areas necessitated the

presence of tools of various kinds. In fact,  19 of the artefacts  from this complex have been

classified as tools or textile-production tools. Seven rings were found, indicating that jewellery

and sealing equipment were also stored in this building, and two weights, one from lead, were

also found here, highlighting the administrative nature of this complex. In addition, one incense

burner with its handle in the shape of a hand (COA III, 107), as well as one copper-alloy dish

(COA III, 31) were found, representing ritual equipment. The two small buildings directly to the

east of this storage area, R42.1 and 2, also contained relatively high numbers of metal artefacts.

House T41.1, directly south of the southeastern corner of the Great Aten Temple, was the

official residence of the “Chief servitor of the Aten in the temple of Aten in Akhetaten”, Panehsy.

His other residence, R44.2, was one of the largest and richest houses excavated at Amarna and

lay at the far northern end of the Main City North. Panehsy's Central City house is smaller, but

yielded a large quantity of metal objects, eleven in total (COA III, 32 and AOD). About half of

these are unrecognisable fragments, which were found in addition to four or five tools, as well as

a “scale pan”, but a number of gilt plaster fragments were also discovered, similar to those found

in the Police Barracks. 

The final building to be mentioned in this context is the Great Palace itself. While many tools,

as well as fragments of gilt plaster were found throughout its central and southern sections, there

is an obvious hotspot to the north, in the so-called  Servants'  Quarters. Apart from tools and

unidentifiable fragments, the total of eight artefacts also included three copper-alloy rings with

the cartouche of Akhenaten (COA III, 37). Fragments of gold leaf on plaster were also found in

this area (COA III, 82).

Most metal tools from the Central  City were discovered in buildings of administrative (or

industrial) nature, fulfilling prior expectations. Objects of a more decorative or ceremonial nature

occurred more frequently in ceremonial buildings, again an expected phenomenon.
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Figure 73: The interpolated density of all metal artefacts from the Central City.
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The North Suburb

When studying fig.74 it becomes evident that the North Suburb North contained fewer metal

artefacts than the North Suburb South. This phenomenon has already been observed in other

analyses, and may be due to the small number of houses in the North Suburb North. A total of

300 metal artefacts and three bulk finds came from the North Suburb, of which only 88 objects

came from the North Suburb North in contrast to 212 from the North Suburb South.

The two large houses in the centre of the North Suburb North,  U33.11 and 13, contained

hardly any metal objects in comparison with the rest of the suburb. It is likely that these two

buildings were subject to a combination of thorough removal of all valuables at the end of the

Amarna Period and some looting due to their size and the vulnerability of their location. 

A total  of  32  metal  artefacts  came  from  houses  T34.1,  2,  3  and  4,  in  particular  T34.1,

belonging to Hatiay: two of the objects from here are of gold: a brooch bearing the name of the

Aten (COA II, 66, pl. XLVI, 3; Pendlebury 1931, 239) and some gold leaf (COA II, 79), all other

items being of  copper-alloy. T34.1  furthermore yielded three instances  of  bulk  data:  several

pieces of gold leaf, some fragments of copper-alloy and silver (COA II, 80) and some “fragments

of copper and silver, found under the floor of the inner sitting-room” (COA II, 66). These finds

indicate that some hoarding took place in this area. 

The enclosure of T34.1 also contains houses T34.2 and 4, which yielded a mixture of cosmetic

items, jewellery and tools, but also included a weight in the shape of a gazelle's head (COA II,

65).  The  adjacent  T34.3,  at  least  one  third  smaller  in  size  than  T34.1,  contained  mainly

unidentifiable items. This area, in particular T34.3, has to be treated with caution, as a Roman

building was built over it. For this reason it is possible that the artefacts discovered in T34.3

actually  came  from  the  later  building,  although  the  original  building  should  be  counted,

geographically, as being part of the T34.1 complex.

As  has  been  observed  in  the  Main  City  South,  the  North  Suburb  displays  many  smaller

concentrations of metal objects, covering the entire suburb. It should be noted that gridsquare

T36, which in many other categories is recognisable as an area of industrial activity, is not as

striking with regard to metal artefacts, probably due to the generally high densities of metal

objects  throughout this  suburb.  Nevertheless,  over 75 artefacts  of relevance came from T36,

covering a broad range of functional categories. 

A cluster of metal artefacts is evident to the southeast of the latter, in the southern central part

of  the  North  Suburb South,  just  east  of  the  larger  house  U36.15.  This  covers  the  group of



154

U36.12, 13 and 14, U37.14 (south of the latter), and the group U37.4-11, which is just southeast

and  slightly  detached  from  the  latter.  A total  of  20  copper-alloy  objects  were  found  here,

covering a range of functional categories. It should, however, be noted that half of these are tools

and needles, indicating a craft area in connection with the larger house U36.15. House U36.15

itself  contained five metal objects,  three of which were knives (COA II,  21). A very similar

situation can be observed in the small houses U35.12-28 just north of U35.3, one of the larger

houses in the far north of the North Suburb South, where twelve metal artefacts were found. In

addition, two ovens were published, both located in U35.18 (COA II, 36). The greatest number of

metal artefacts from this assemblage were found in and around this house, and of these seven

objects five were tools, four adzes and one knife. 

A further  area of concentration is  evident  in  the southeastern corner  of the North Suburb

South, where a group of small houses, V37.2-12, contained a total of 16 metal artefacts. Eleven

of these are tools,  and one a silver earring,  which was found in V37.6 (AOD). These small

houses lie between the larger, enclosed houses U37.1-3 to the west, V36.5 and V36.11 to the

north and V37.1 to the east.

A total of 18 metal artefacts, mostly copper-alloy needles and unidentified fragments, came

from the group of medium-sized houses to the far southeast of the North Suburb North, U33.1-9.

An additional five finds came from the adjacent large property, U33.11-13, situated to the west of

this  group. These items can be classified as being of higher status,  since two of them were

fragments of gold foil, indicating elaborately decorated objects or walls, and one of them was a

copper-alloy figurine of the god Bes (COA II, 76, pl. XLVI, 1). This object only encompasses the

rear part of the item, as it was moulded in two sections (Stevens 2006, 79).

The frequent finding of metal objects throughout the North Suburb may indicate that these

were more readily available than previously expected. Considering the material value of any

metal, the abandonment of these objects may indicate that they were hidden or lost at the end of

the Amarna Period. Given the general lack of objects from the North Suburb North, the finding

of numerous metal artefacts in this area, in particular houses T34.1 and T34.3, may be considered

as surprising. The high status of Hatiay, the owner of T34.1, and his title as the “Overseer of

works” may be linked to the presence of many high-value artefacts, as well as numerous tools in

his  house.  The  occasionally  clustered  appearance  of  tools  throughout  the  North  Suburb

demonstrates that the inhabitants of this area were frequently involved in craftsmanship.
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Figure 74: The interpolated density of all metal artefacts from the North Suburb.
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2.2.2.6 Metal-working

This section discusses those artefacts found at Amarna, which can most certainly be attributed to

metal-working.  Metal-working  as  an  activity  is  hard  to  distinguish,  as  evidence  can  be

misleading and unclear. This is because metal objects were often recycled and could be melted at

fairly  low temperatures  (see  2.1.1.3).  It  is  not  usually  clear  whether  a  finished artefact  was

broken in antiquity and thus discarded for recycling, or whether it broke after its abandonment.

Furthermore,  small,  corroded  pieces  of  copper-alloy  may  originally  have  been  small,  or

fragmented artefacts, rather than original production waste or working-pieces. In this section,

therefore, the moulds used for casting objects, the definite production waste and working-pieces

or scrap-metal form the entire corpus of this category. 

The Main City North

Only  few  objects  from  the  Main  City  North  can  definitely  be  said  to  have  been  used  in

metal-working. Ten objects are  known from the EEF and the DOG data:  seven of these are

limestone moulds for casting metal objects, while the others are “lumps” of metals, such as a

piece of lead from P47.8 (Borchardt and Ricke 1980, 110), and a copper-alloy working-piece

from Q45.10 (AOD). O45.1, in the extreme northwest of the suburb (not shown in the TIN), is

the  only  site  to  have  yielded  substantial  evidence  of  metal-working:  besides  eight  crucible

fragments 105 pieces of copper-alloy were found (see 2.2.2.5), which were probably used in the

production of new artefacts, but which may also have been used as colourants for raw glass (cf.

Nicholson 2007, 103). While 122 pieces of “slag” were found (Nicholson 2007, 367-369) this

interpretation  has  to  be  treated  with  some caution,  since  these  pieces  were  mostly  vitrified

mud-bricks from kiln structures (Nicholson 2007, 29, 38ff.). 

A cluster of 11 metal rods, was found at Q48.4, another modern excavation in the southeast of

the suburb (Kirby 1989, 54).  Two ovens,  primarily used for the production of pottery, were

excavated at this site, in addition to great numbers of glass-working pieces, faience-moulds and

other manufacturing waste. Hence, a small amount of metal-working can also be reconstructed at

this site, where an existing pyrotechnological set-up was made use of.

The  presence-map  (fig.75)  emphasises  the  somewhat  small  amount  of  evidence  of

metal-working. Only 16 buildings in the entire suburb contained evidence of metal-working.

Three of these houses cover an area of more than 900m², but all the others are smaller.

Bulk evidence of metal-working was noted in four houses: some production waste, or “slag”,
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was  mentioned  in  central-western  Q46.22,108 and  the  two neighbouring  houses,  Q47.22  and

Q47.23,  contained manufacturing  pieces  out  of  metal  (Borchardt  and Ricke  1980,  164)  and

copper slag (Borchardt and Ricke 1980, 165) respectively (fig.76). The larger house P47.22, a

building located to the northwest of the Thutmose complex contained “cuttings of metal sheets

and rivets” (Borchardt  and Ricke 1980, 133);  and a  “lump”  of antimony was also found in

Q47.17 (Borchardt and Ricke 1980, 161).109

Seven houses throughout the suburb (fig.77) contained stone moulds, which were probably used

for the casting of metal objects, in particular jewellery. These moulds are usually from lime- or

sandstone, indicating that the metal was poured into the cold moulds. 

The buildings, which yielded these stone moulds are the following:

• O47.10, which contained a limestone mould for jewellery (Borchardt and Ricke 1980,

82), 

• O47.20, which contained a limestone mould described as being for jewellery: “hooped

pendant and part of a second design, ink sketch of animal” (AOD), 

• P46.12 containing one limestone mould (COA I, 32),

• P47.7, close to the latter, containing a limestone mould (Borchardt and Ricke 1980, 108),

• Q46.5b,  a  small  house  already mentioned a  number  of  times in  the  context  of  other

industries, containing a limestone mould for the design of a pendant in the shape of a

displayed vulture (Borchardt and Ricke 1980; Shortland 2000a, 68-9),

• Q47.2 with a “rectangular piece of limestone with three moulds for golden jewellery”

(Borchardt and Ricke 1980, 148), and 

• Q46.38, with a limestone mould described as being for the production of jewellery, such

as earrings or hair-rings, i.e. finer objects (AOD). 

All stone moulds from the Main City North were found in the southern half of the suburb, and in

no case did one building yield more than one mould. Hence, it is possible that the production of

one  type  of  metal  artefact,  in  most  of  these cases  jewellery, was monitored,  and individual

workshops or houses could produce only one set at a time. There is a possibility that these stone

108 See Borchardt and Ricke and Ricke 1980, 45, although the term slag has to be regarded with some caution (see
2.1.1.5 and 2.6.3).

109 The term “antimony” was translated from the German word used in the publication (Borchardt and Ricke 1980, 
161): “Spießglanz”.
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moulds were also used for the moulding of glass objects, although this is not certain. The shapes

that they usually represent appear to be more regularly reflected in the corpus of metal- rather

than that of glass jewellery.110 The availability of only one mould would have meant that rapid

mass-production was not possible; nevertheless, a team of skilled workers producing the same

type of artefact several times a day would have required a certain amount of specialisation in this

working environment.  At  the  same time,  the  small  number of  moulds  found throughout  the

suburb and the individual houses may simply be due to problems in recognising these objects or

to insufficient sampling of the archaeological material.

In summing up, it may be stated that the definite evidence of metal-working in the Main City

North is not numerous, and that it appears in a small selection of buildings spread more or less

evenly across the whole suburb (fig.76).

110 The Corning Museum of Glass, New York, contains a limestone object (accession number 91.7.8) described as 
being a “sculptor's model for a mould used to make a head inlay” (Corning Museum online database). Although 
this object dates to 299-1 BC, it is possible that the stone moulds found at Amarna were used for the casting of 
both metal- and glass jewellery.
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Figure 75: The presence and absence of artefacts related to metal-working in the Main City
North.
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Figure 76: The interpolated density of all artefacts related to metal-working from the Main City
North.
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Figure 77: The appearance of stone-moulds, probably used for metal-working from the Main
City North.
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The Main City South

Quantitatively, more evidence of metal-working exists in the Main City South (fig.78) than in the

Main City North. Most of this, however, is due to bulk data and the Grid 12, N50.23 and House

of Ranefer excavations.

The evidence from the house of Ranefer, N49.18, is not as distinct, since it is outweighed by

the 113 objects from Grid 12. There was also some, but relatively little, data from the earlier EEF

excavations  in  this  building.  Of  the  51  relevant  objects  found in  N49.18,  44  were  crucible

fragments which had definitely been used for metal-working (Eccleston 2010, 361). One tuyère

fragment  was  also  found,  as  well  as  one  limestone  mould  (AOD).  Metal-working  would

probably have taken place in the courtyard of N49.18, the rank and status of Ranefer possibly

being  an  additional  reason  for  the  presence  of  a  metal-working  area  on  his  property,  as

copper-alloy was a material frequently used for the fastening and decorating of chariots (Shaw

2012c, 99, 101). 

Another two moulds, both from limestone, were found in the nearby N49.19 and 20. The one

from N49.19 is described as being “for disk and horns” (COA I, 23), whilst the one from N49.20

was possibly “?for two scarabs” (AOD). A further mould was found fairly nearby, in N49.15,

this one being made of sandstone, and used in the production of “two ring-shaped objects” (COA

I, 23).

240 pieces  of  metal-working evidence  came from the excavations  at  Grid  12 (Kemp and

Stevens 2010b, 349-359). 197 of these were crucible fragments, indicating a busy metal-industry

in this area. Four tuyère fragments were also found, as well as many cuttings, strips, rods and

bars of copper-alloy for working into finished objects. With all these moulds and working-pieces

being found within an area of c.100m², it can definitely be said that this part of the Main City

South was involved in the processing of metals.
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Figure 78: The interpolated density of all artefacts related to metal-working from the Main City
South.
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N50.23,  which was also re-excavated,  contained eight  relevant  artefacts,  two of  which were

working-pieces, four crucible sherds, in addition to two tuyère fragments, which would have

been used to supply the kiln fire with oxygen.111 This building also contains three ovens, which

had already been discovered by Borchardt. Only one metal manufacturing piece came from the

house of Pawah, O49.1 (fig.71), just east of the latter building, but, in addition, much production

waste from metal-working was catalogued for the same house (Borchardt and Ricke 1980, 241,

242).

Several fragments of gold foil, catalogued in bulk, were found in the southwest of the suburb,

in M50.7 (Borchardt and Ricke 1980, 287). One final cluster of metal-working evidence from the

Main City South comes from N48.6 in the far north of the suburb, where manufacturing pieces

were found (AOD). In addition, a few individual pieces of evidence came from the northeastern

part of the Main City South. 

As  with  the  evidence  of  glass-working,  the  distribution  of  artefactual  data  relevant  to

metal-working found in the Main City is not unexpected, the evidence of glass-working being

slightly greater. While metal-working may be observed in a few houses throughout the suburb,

the  main  indicator  being  the  stone  mould,  definite  evidence  of  metal-working  is  somewhat

selective:  it  appears  mainly  in  the  industrially  active  houses  examined  during  modern

excavations. 

111 Tuyère fragments in large quantities were found during the QI excavations at Qantir/Pi-Ramesse (see 2.6; Pusch
1990, 86-92; Pusch and Rehren 2007a, 15). These items are usually very fragile, as they are from thick Nile silt, 
and usually unfired or only passively fired through use.
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The Central City

Not much evidence of metal-working has been found in the Central City (fig.79): a total of eight

relevant artefacts have been catalogued, six of which were stone moulds, as described above.

One of these was discovered in the magazines south of the Great Aten Temple (COA III, 31); a

second mould was found in the area interpreted as the  Weben Aten by Pendlebury, part of the

northern section of the Great Palace (COA III, 63); a third, fragmentary mould came from the

magazines in the palace (COA III, 83), and another one came from Q42.13 in the Records Office

(COA III, 119). A further mould came from the painted pavilion R43.1b at the southern end of

the Central City (AOD), and the final one was found in the Police Barracks to the far east (COA

III, 137). 

The  other  two  relevant  artefacts  from  the  Central  City  are  an  irregular  fragment  of

“metalwork”, probably a piece of scrap-metal, but possibly an unidentified object from P43.2, as

well as a copper ingot from the Military Quarters (COA III, 136). This ingot can be classified as

quite significant, and its presence in the Central City demonstrates that it was most likely the

administrative buildings in the core part of the city, which controlled this resource in its raw

form. The discovery of almost purely moulds for metal objects in the Central City, rather than

production waste  or scrap-metal,  may also indicate that the control  and distribution of these

moulds took place from this location. The diversity of metal artefacts found in the Central City

reflects neither a lack nor a surplus of fragments used in metal-working. Furthermore, it cannot

be stated that the moulds from this part of Amarna were found with a larger than average number

of metal objects, which is why it seems most likely that these moulds were distributed from the

Central City, rather than used in this location.

It was expected that the amount of evidence of metal-working recorded for the Central City

would equal that of glass-working, since much evidence of this was found. This, however, was

not the case, which is possibly due to scrap-metal not being as easy to distinguish as raw glass.

Hence, it may be extrapolated that the numbers of metal-working related objects, had they been

recorded more thoroughly in the past, would have equalled those used for glass-working. At the

same time, it is likely that metal-working was not done at all in the Central City, the equipment,

i.e. the moulds only being distributed from here, indicating a high level of central control over

this material.
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Figure 79: The interpolated density of all artefacts related to metal-working from the Central
City.
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The North Suburb

A total of 66 metal-working artefacts were found in the North Suburb. Fig.80 makes it obvious

that  the  larger  number  of  these  came  from  the  southern  part  of  this  suburb,  the  highest

concentration being in gridsquare T36 in the southwestern part of the North Suburb South. This

is due to the discovery of the “Crock of gold” metal hoard, which was excavated in the courtyard

of building T36.63, located in the southwestern corner of T36 (COA II, 60; Pendlebury 1931,

236; Kemp 2012a, 214-217). In fact, much of this building remained unexcavated, since the edge

of cultivation had already advanced very far east and covered more than half the building by the

time of the EEF excavations. This hoard was found inside a pottery vessel, and 36 of the objects

in it were from silver. 27 of these were rings, “mostly twisted up and broken”, two silver ingots

were also found in this jar, one weighing 479.2g, the other at 287.95g, as well as two earrings

and one cup found in six fragments; one “fluted vase” was also found in three fragments (COA

II, 60-61), and two pieces described as “spelter”. A silver statuette, which has been interpreted as

the representation of an Anatolian, probably Hittite, deity, also constituted part of the hoard. The

figurine itself was 2.7cm tall, but 7cm high including its cylindrical cap of gold; it weighed 11g.

The figurine's  presence is  not  surprising  given the  relations  existing  between Egyptians  and

Hittites during the Amarna Period, which are well attested in the Amarna Letters (Moran 1992,

101-103, 114-115, 117-118, 112, 123-129, for example). Thus, the figurine and the other items

from precious  metals  may  have  been  a  gift  or  exchange  goods  imported  from  Hattuša.  In

addition to the silver items, the same vessel yielded 23 gold ingots. These were all gold-silver

amalgamates  and  of  varying  weights.  These  items  can  definitely  be  seen  as  metal-working

related, since all of them, with the exception of the figurine of the deity, had been damaged in

some way or another, folded and flattened, in order to fit into the pottery vessel and subsequently

be recycled. The figurine itself, representing a foreign deity is unlikely to have been the object of

worship in an Egyptian, particularly an Amarna house, and even a Hittite immigrant at Amarna

would probably not have stored his religious statuette in a container of this kind. The reason why

this hoard was abandoned completely is unclear: the owner possibly planned to return to Amarna

at a later stage. Frankfort (COA II, 61; Kemp 2012a, 217), states that this hoard was actually a

thief's loot. The fact that the assemblage was discovered as a hoard makes it improbable that

T36.63 was a building of metal-working activity; it was more probably a place of storage.

No other obvious concentrations of metal-working objects can be found in the North Suburb.

Three stone moulds for the casting of metal objects came from the North Suburb South, one in

T36.39, another in T36.5; another one was found slightly further southeast, in U37.12 (COA II,
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15). An additional two limestone moulds came from the southwestern part of the North Suburb

North, one in T34.3, and another in T33.7 (COA II, 69).

It can be said that the main concentration of metal-working artefacts from the North Suburb

came from its southwestern part, gridsquare T36, where much other industrial activity has been

observed to have taken place, regardless even of the metal hoard from T36.63. Another area

where metal-working may have taken place to some extent is the southwest of the North Suburb

North. However, as previously noted (see above), the existence of stone moulds for the casting of

metal objects does not necessarily indicate that a metal-industry was actually established in this

area. As is the case of the Central City, the North Suburb (except for the T36.63 hoard) did not

yield many metal artefacts  actually identified as used for metal-working, and no further raw

materials were found. Had it not been for the metal hoard the picture from the North Suburb

would have been similar to that in the Central City. It can be said that, despite this hoard skewing

the  results,  the  gridsquare  T36  would  have  shown  up  as  the  highest  concentration  of

metal-working related objects in the suburb, since it contained two stone moulds.

In summing up, the distribution of metal artefacts throughout Amarna is relatively even, and

many buildings  contained metal  objects.  It  can therefore be said that  metal,  despite  being a

valuable commodity, was used frequently. The nature of the artefacts varies. Numerous tools

have been found, many of which were broken, and if they were already broken in antiquity they

were frequently recycled as scrap-metal. However, if they were whole, it is most likely that these

objects were actually used as tools within other industrial processes in workshops. Due to the

state of preservation of many of these objects it is generally difficult to determine whether their

presence in a particular spot indicates metal-working or whether it is actually only the finished

artefact in its own right that should be considered.
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Figure 80: The interpolated density of all artefacts related to metal-working from the North
Suburb.
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2.2.2.7 Sculpture

The following sections discuss the distribution of all finished sculpture, primarily from stone, but

also from metal, wood or glass, including some of the objects from categories discussed above.

Clay sculpture has not been taken into account for Amarna (see 2.1.1.7). All finished pieces of

sculpture,  both  broken  and  complete,  have  been  catalogued,  while  evidence  of

sculpture-production or reliefs has been excluded (see 2.1.1.4).

The Main City North

A total 155 objects from the Main City North have been classified as sculpture. Of this corpus,

one artefact was made from metal, six from wood, and eight from unknown materials. 25 pieces

of  sculpture  were  classified  as  royal  in  nature,  i.e.  depicting  members  of  the  royal  family.

Another 45 pieces are the ubiquitous monkey-figurines or -groups.

17.2% of  the  houses  in  the  Main  City  North  contained sculpture,  the  average  number  of

objects per house being 2.5. The presence-map (fig.81) reveals that the houses larger than 900m²

in this suburb frequently contained pieces of sculpture, this being 61.3%, while only 13.3% of

smaller houses did. This is not surprising, since the owners of larger houses would have been

more likely to gain access to sculpture. 

The TIN (fig.82) describes a generally even spread throughout the suburb, mainly of lower

density, and mostly in the larger houses. O47.16a/O47.20, a known sculptors' workshop complex

in the southwest of the suburb (Thompson 2012b, 164), contained 26 pieces of finished sculpture

(Kemp and Garfi  1993, sheet  6;  AOD). In addition,  the workshop of the sculptor  Thutmose

(Borchardt and Ricke 1980; Shortland 2000a, 69) yielded at least 42 (often fragmentary) pieces

of finished sculpture.

Of the 26 pieces from complex O47.16a/O47.20 twelve were monkey-figurines, with only two

pieces of sculpture being of a royal nature, which suggests that this workshop specialised in the

production  of  monkey-figurines.112 However,  it  may simply  have  been  the  case  that  a  large

number of these had just been produced when Amarna was abandoned. The workshop of the

sculptor  Thutmose,  P47.1-3,  contained  only  one  monkey-figurine,  but  13  pieces  of  finished

sculpture of a definite royal nature, indicating that this workshop was the one chosen by the royal

court.

112 Stevens (2006, 106-110) provides an overview of the variety of types of monkey-figurines from Amarna and 
other sites. These figurines, which may be linked to domestic religion and used as fertility charms or votive 
amulets, occur in domestic contexts at Middle and New Kingdom sites, such as Kahun, Sesebi and Deir 
el-Medina. They have also been found in temple contexts from as early as the Early Dynastic Period, such as at 
Hierakonpolis, Abydos and Elephantine.
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Figure 81: The presence and absence of sculpture from the houses of the Main City North.
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Figure 82: The interpolated distribution of all pieces of sculpture from the Main City North.
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The Main City South

110 of the 630 pieces of sculpture catalogued for the whole of Amarna came from the Main City

South,  in  addition  to  three  instances  of  bulk  finds.  Three  obvious  areas  of  concentration  of

sculpture can be identified for the Main City South (fig.83). In addition to these, a relatively even

coverage may be observed, except for the southernmost part of the suburb, which has not been

examined as thoroughly.113

One area of concentration can be seen in the far northwest of the suburb, in M47.3, where six

pieces and one  bulk instance of sculpture were found. These have been described as “several

fragments of figures from slate”.114 The individual finds include one limestone head of an Osiris

figurine and one slate figure of the same deity, in addition to the “base of a possible Thoth

statue” (Borchardt and Ricke 1980, 59, 60). The date of these pieces is uncertain (Stevens 2006,

79), the problem being that these items have not been fully published.

Another  hotspot  can  be  found  towards  the  northeast  of  the  suburb:  large  house  O49.6

contained ten pieces of limestone sculpture, at least six of which had initially belonged to the

same statue. In addition to these, several further fragments of this statue were found, which have

been  catalogued  in  bulk.  This  statue  was  life-size,  standing  and  holding  an  offering  table,

presumably representing a member of the royal family (Borchardt and Ricke 1980, 244). Apart

from this piece, the head of a male statue was found, along with the lower part of a statuette of a

seated figure, a fragment of a statue's foot and the top part of a female statuette. The evidence of

at  least  five  individual  pieces  of  sculpture  in  this  house,  some of  which  of  a  royal  nature,

suggests that O49.6, was a high-status building.

Another area of high concentration of sculpture can be found in and around Grid 12. Eight

pieces of sculpture, all from limestone, came from the eastern half of the site; six of these are

monkey-figurines  often  found in  domestic  contexts,  and  two are  fragments  of  royal  figures

(Kemp and Stevens 2010b, 215, 230-234). Houses N50.27 and 28, south of Grid 12, contained

six pieces of sculpture, five of which were found in N50.27 (Borchardt and Ricke 1980, 318):

two monkey-figurines and three other fragments of sculpture. N50.28 contained a small royal

head  (Borchardt  and  Ricke  1980,  320).  The  relatively  high  number  of fragments  of  royal

113 The ongoing Amarna statuary project is concerned with the re-assembly and publication of hundreds of statuary 
fragments left behind by the previous (EES and DOG) missions (Thompson 2003, 17-19; Thompson 2004b, 
21-23; Thompson 2004a; Thompson 2005, 21-22; Thompson 2010, 2012a and b). These came from the “North 
House” and “South House” dumps (“house” referring to the excavation houses) and have not been included in 
this analysis. The southern excavation house occupies the far southwestern part of the Main City South, 
producing the gap in the data described here.

114 The term slate is likely to have been misused and it is much more probable that the material of which these 
objects were made is greywacke (E. Bloxham, lecture in July 2013).
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sculpture may indicate some sculpture-production in this area,  particularly since the Grid 12

excavations in general yielded such a large amount of evidence of general industrial activity(see

3.3.2). 

Two composite statues, both slightly smaller than life-size, of Akhenaten and Nefertiti, were

found in L50.12, southwest of the modern excavation house.115 Both were mainly from sandstone

and the building they were found in has been interpreted as a small shrine (Griffith 1924, 303,

and  1931,  179ff.).  Both  statues  hold  offering  tables  and  are  of  extremely  high  quality  and

workmanship.

Three further areas worth mentioning in this context are located at the far northern edge of the

Main City South, separated by the West Road South to the west and the High Priest Street further

east. The westernmost of these concentrations is small house N47.15, which is attached to the

eastern enclosure of large property N47.14. N47.15 contained four pieces of sculpture, two of

which  were  monkeys.  The other  two were  the  wig  of  a  life-size  statue,  and a  stelophorous

statuette from alabaster of Akhenaten, both high-status items (Borchardt and Ricke 1980, 190).

Further east lies the large house O48.11, which contained five pieces of stone sculpture. One of

these is a group of monkeys, in addition to the statuette of a woman suckling a child, and another

one of two princesses, thus being of a royal nature (Borchardt and Ricke 1980, 209). Finally, the

easternmost  of these concentrations  is  P48.1,  which contained four fragments of statues and

statuettes.

The distribution of sculpture from the Main City as a whole is unsurprising. It reflects the

presence of the known sculptors' workshops (except P49.6, which yielded a larger proportion of

sculpture-production  evidence  than finished sculpture),  in addition to  a  fairly  even coverage

throughout. The fact that sculpture appears to have come mainly from large houses and estates is

unsurprising, since the inhabitants of these houses would have been more likely to gain access to

sculpture.

115 The statue of Akhenaten is 0.771m in height, while that of Nefertiti measures 0.70m. They can now be found on
display in the Ashmolean Museum, Oxford. The statue of Nefertiti belongs to the British Museum.
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Figure 83: The interpolated distribution of all pieces of sculpture from the Main City South.
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The Central City

The Central City, with its abundance of ceremonial buildings, palaces and temples, is the part of

Amarna  in  which  almost  half  of  all  catalogued  sculpture  was  found,  a  total  of  286.  When

studying  fig.84 it  is  obvious  that  sculpture  was  discovered  in  almost  every  building  of  the

Central City, and highlights three areas, which yielded particularly large amounts of sculpture.

The area which yielded the largest amount of sculpture is the so-called  Broad Hall located

centrally in the palace, with more sculpture coming from the Southern Sections and the Central

Halls and their adjacent rooms. 62 of the 286 pieces of sculpture from the Central City came

from the  Broad Hall alone, in addition to two  bulk  finds of “1000s” of fragments of colossal

sculpture, some bearing the earlier form of the name of the Aten (COA III, 66). Despite their

fragmentary nature, most individual pieces could be classified as being royal in nature. Materials

used range  from granite to quartzite, sandstone and limestone. 20 pieces, a variety of mostly

royal statues, statuettes and colossus fragments, come from the Southern Sections of the palace,

south of the Central Halls, (COA III, 68-84), these being from the same range of materials. A

further 20 pieces come from the Weben Aten, a section to the north of the palace.

One of the highest concentrations of sculpture comes from the waste heaps to the southeast of

the Great Aten Temple, outside its enclosure wall. A total of 42 pieces were found here, most of

which were fragmentary, but also royal in character.116 All but a few of these were published by

Pendlebury (COA III, 13), who also observed many offering tables amongst these pieces, a fact

that Petrie (1894, 18) had already noted before. These offering tables would have formed part of

the ceremonial equipment of the Great Aten Temple and may have been dumped here at the end

of the Amarna Period.  The sanctuary to  the north of this  dump revealed 26 pieces of royal

sculpture from limestone, some of which were inscribed with the name of Horemheb, possibly

indicating a later use of this building (COA III, 12 and AOD). 

116 The current re-excavation of the Great Aten Temple continues to yield pieces of royal sculpture, both from 
intentional dumps created by Pendlebury and from his spoil heaps (Kemp 2012b).
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Figure 84: The interpolated distribution of all pieces of sculpture from the Central City.
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Various fragments of sculpture were found just outside the western, main entrance to the Great

Aten Temple, in addition to a  sculptors' area, which lies just slightly further north. This area,

consisting of a set of two mounds, contained six finished pieces, which were mainly shabtis

(Pendlebury 1936, 198; COA III, 81). The same mounds had already been discovered by Petrie

(1894, 30, 31), who described them as yielding several fragments of sculpture as well as large

amounts of “sculptor's debris”; this area is discussed in the section on sculpture-production in

the Central City (2.2.2.8). 16 pieces of sculpture came from west of the entrance area, most of

which were from limestone and representing the king (COA III, 17). Finally, 30 pieces of statues,

statuettes and offering tables, came from both the  King's House and the Small Aten Temple.

Again, these objects were primarily royal in nature. 

The results of the analysis of sculpture in the Central City have demonstrated that sculpture

accumulated mainly in the proximity of or inside ceremonial and royal buildings, which was

expected. Representations of members of the royal family prevail, which is unsurprising. At the

same  time,  it  becomes  apparent  that  the  smaller  buildings,  as  well  as  those  of  a  more

administrative nature did not contain as much sculpture, indicating that they would have fulfilled

a more functional, rather than representative role.

The North Suburb

58 pieces of sculpture were found in the North Suburb, representing only c.10% of the total

(fig.85). 33 of these pieces are monkey-figurines or groups of monkeys. This being over half of

the sculpture found in this suburb, it can safely be said that the North Suburb yielded the highest

overall proportion of monkey sculpture in the entire city of Amarna.117 This is probably due to

the inhabitants of the numerous small houses practising domestic religious activities, particularly

in the North Suburb South.

The highest concentration of sculpture came from the western edge of gridsquare T36, where a

total of eight small houses, arranged in groups, contained eleven artefacts. Three of these came

from T36.63, the house containing the hoard of precious metal (see 2.2.2.6, although no link to

this  can  be  established).  T36.68  contained  two  relevant  artefacts,  while  all  other  buildings

yielded only one each, all of them monkey-figurines. 

117 A total of 147 monkey-figurines, groups and fragments of these were found throughout the city. Stevens (2006, 
106) gives a total number of over 200, but includes those found in the Workmen's Village.
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Figure 85: The interpolated distribution of all pieces of sculpture from the North Suburb.
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U37.1, the large estate in the southeast of the North Suburb South, contained one item of royal

sculpture, the quartzite head of a princess (COA II, 13). Another area of concentration can be

identified in the northern part of the North Suburb South, where the small houses T35.3, 7, 10

and  12  contained  a  total  of  five  pieces  of  sculpture.  All  of  these  objects  were  small-scale

statuettes and figurines, two of them being monkeys.

Further items of sculpture were found in the northern-western part of the North Suburb. No

more than seven relevant artefacts were found throughout the North Suburb North, five of which

were monkeys. Monkeys were also found in larger houses, such as T33.1 (COA II, 68). Of the

finds from the North Suburb North the most remarkable was a painted limestone figure of a

naked woman wearing a wig, found in large house S33.1 (Pendlebury 1931, 240; COA II, 68). 

The fact that the bulk of sculpture from the North Suburb consisted of monkey-figurines,

which  probably  represent  private  religious  activity,  is  not  unexpected  given  its  primarily

residential nature. The fact that most items of sculpture – mostly monkey-figurines – came from

gridsquare T36, further highlights this area's urban character. The lack of objects in the northern

half of the North Suburb has been attested previously.
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2.2.2.8 Sculpture-production

This section is concerned with artefacts considered to be evidence of sculpture-production. Only

those objects  representing any stage of the production process,  such as unfinished sculpture,

sculptors' models and working-pieces have been included (see 2.1.1.4). Only few selected, and

definite stone tools have been catalogued, but a discussion of metal tools from the Main City

North, which may have been used in sculpture-production, takes place in section 2.2.2.5.

The Main City North

A total of 160 objects regarded as evidence of sculpture-production came from the Main City

North. While the majority of these are from stone, 48 of these, sculptors' models, are made from

plaster. Two clay models were also found, as well as one wooden object interpreted as a trial

piece. 44 of the plaster objects were found in P47.2 and P47.3, the Thutmose complex, including

the  bust  of  Nefertiti  (Borchardt  and Ricke  1980,  97).118 More  evidence  from the  Thutmose

complex came as  bulk  finds, such as fragments of plaster (Borchardt and Ricke 1980, 95, 97).

Furthermore, some working-pieces were found in P48.2, just south of this complex (Borchardt

and Ricke 1980, 221). 

The bulk of royal sculpture was produced in the Thutmose complex, P47.1-3, with 21 pieces

of  evidence  of  sculpture-production  from  here  being  royal  in  nature.  The  location  of  this

workshop at the southern end of the Main City North, with direct access to one of the main roads

through  Amarna,  the  East  Road  South,  made  it  easily  accessible  and  well-connected.  At  a

distance of just under 1km diagonally, or 1.35km by road, it was also far enough away from the

Central City to cause any disturbance.

Five relevant objects, mainly sculptors' trial pieces, were found in the other known workshop

northwest  of  the  Thutmose  complex,  O47.16a/O47.20.  Another  of  these  objects  came from

O47.3, which may also have been related to O47.16a/O47.20.

Apart from the concentrations in the workshop of Thutmose and O47.16a/O47.20 there do not

appear  to have existed many other  concentrations of sculpture-production (fig.87).  A row of

small  houses,  O47.5,  9,  12,  14 and 15, just  south of O47.16a/O47.20 yielded a  total  of six

relevant  objects.  The  larger  houses  P47.29  and  P47.33  contained  one  and  two  artefacts  of

118 This analysis treats the bust of Nefertiti, and its counterpart, a bust of Akhenaten (both in the Neues Museum, 
Berlin, ÄM21300 and ÄM21360), as examples of sculptors' models (and thus as evidence of 
sculpture-production). Seyfried (2012a, 180-185), however, argues that these busts actually functioned in their 
own right and in the same way that ancestral busts would have done, thus contradicting Borchardt's (1931, 41) 
original interpretation (which is still commonly accepted).
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relevance respectively, the same being the case with large houses Q46.1, and R44.2 in the far

north of the suburb. But apart from selective small houses containing no more than one artefact

each, the majority of all sculpture-production evidence came from the southern third of the Main

City North.

Nevertheless,  it  may  be  possible  to  recognise  two  additional  small  areas  of

sculpture-production  in  the  Main  City  North:  Q47.23,  24  and  25  to  the  east  of  the  suburb

contained one sculptors' trial piece each. Their proximity to each other leads to the assumption

that these houses may have collaborated, forming a corporate group (see 1.2). In addition, the

three small houses Q45.10, 17 and 30 to the northwest of this suburb were found to contain one

trial piece each, also possibly collaborating.

The amount of sculpture-production related material from the Thutmose complex, P47.1-3, is

evidently much higher than from anywhere else. Even the other designated sculptors' workshop

complex, O47.16a/O47.20, can only be identified faintly in the TIN (fig.87). Apart from this,

only small numbers of relevant objects were found throughout the suburb. 



183

Figure 86: The presence and absence of artefacts related to sculpture-production from the
houses of the Main City North.
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Figure 87: The interpolated density of all artefacts related to sculpture-production from the
Main City North.
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The Main City South

Fig.88 shows clearly that while scattered evidence of sculpture-production exists throughout the

Main City South, the highest concentration can be found in its northeastern area. 45, about one

fifth of relevant artefacts found at Amarna, came from this part of the city. Object types include

primarily working-pieces, trial pieces and unfinished pieces of sculpture.

The  largest  portion  of  sculpture-production  evidence  comes  from  the  large,  northeastern

complex P49.6, a courtyard containing a series of workrooms, which is surrounded by small

houses  on  its  northwestern  and  northeastern  sides.  P49.6  is  a  known  sculptors'  workshop

(Thompson 2012, 164) and evidence in the form of unfinished and broken goods as well as trial

pieces is still being discovered on the surface of this building today (B. Kemp and K. Thompson,

pers. comm. May 2012). A total of 23 relevant pieces came from P49.6, including two tools,

probably drills, for stone. In addition, 14 pieces of unfinished sculpture came from here, twelve

of  which  were  the  fragmentary  remains  of  unfinished  serpent  figurines  from  granodiorite

(Borchardt and Ricke 1980, 267-268). These serpents (probably uraei) may indicate a degree of

specialisation on the production of  serpents  in  this  workshop.  This  possible  specialisation is

comparable to that encountered in the sculptors' workshop complex O47.16a/O47.20 in the Main

City North,  which yielded a large number of monkey-figurines  (see above).  These,  and two

further items may be considered evidence of composite sculpture: an arm and two interlaced

hands, both from sandstone and with tendons for attaching. Borchardt and Ricke (Borchardt and

Ricke 1980, 267) interpreted these two objects as made for the same piece. While these pieces

could have been treated as finished, they have not been attached to any other parts. Hence, it is

also possible that this workshop specialised overall in the production of body parts for composite

sculpture.  In addition to these pieces, a model head of Akhenaten was found, as well as six

working-pieces.

The small  house O49.16, located to  the east  of the suburb,  south of P49.6,  contained six

limestone  objects,  which  were  interpreted  by  Borchardt  as  being  for  the  moulding  of  gold

objects, “possibly for wrought works: King standing, King seated”, and which were made from

limestone (Borchardt and Ricke 1980, 255). This building, therefore, was initially interpreted as

one involved in metal-working. Since, however, two pieces of composite sculpture and a chisel

(Borchardt and Ricke 1980, 255) were also found here, it  is most likely that this house was

involved in sculpture-production rather than metal-working activity. A few sculptors' trial pieces

and working-pieces were found throughout the suburb,  but no further areas of concentration

could be identified.
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Figure 88: The interpolated density of all artefacts related to sculpture-production from the
Main City South.



187

The distribution of the evidence of sculpture-production in the Main City has highlighted the

three known workshops, P47.1-3, O47.16a/O47.20, as well as P49.6, towards the centre of the

Main  City.  As  expected,  similar  to  the  situation  with  metal-working,  the  remainder  of  the

sculpture-production objects can be found in individual houses across the suburb. 

The Central City

The Central City yielded a total of 138 pieces of sculpture-production, the highest proportion

from the whole of Amarna. The largest number of these are in fact sculptors' trial pieces, but six

items of unfinished sculpture and three sculptors' models were also found (fig.89). 

The greatest number of trial pieces were discovered in the palace, in the same two areas as

also yielded the largest amount of finished sculpture: the Weben Aten in the northern part of the

palace contained eight trial pieces in addition to two model busts of Nefertiti (COA III, 61-3).

The southern extension of the Weben Aten yielded a further 20 trial pieces. 

A total of 66 trial pieces were found in the Broad Hall  and the magazines of the palace, the

Harem Quarter and the bridge leading to the King's House. A sculptors' model and two pieces of

unfinished sculpture were also found in this section of the palace. 

Further concentrations can be identified inside and just outside the Great Aten Temple. The

Gem-pa-Aten, the long, rectangular building one faces after entering the temple from its western

entrance,  yielded  six  trial  pieces,  indicating  that  some  decision-making  concerning  temple

decoration may have taken place in this area. However, it is also possible that these decorated

limestone chips are simply broken, decorated talatat blocks. Four more such 'trial pieces' have

been found found just outside and inside the western entrance to the Great Aten Temple. The

mounds  of  sculptors'  debris mentioned  above  contained  three  royal  heads,  a  shabti,  and  a

monkey-figurine, all unfinished, and a trial piece, in addition to “various fragments of unfinished

sculpture and sculptor's trial pieces” (Petrie 1894, 30, 31). The final area to be mentioned in this

context is the  Records Office, which contained five trial pieces, possibly indicating that some

training and sculpture-production took place in this area. 

Unexpectedly, the bulk of sculpture-production evidence from the Central  City came from

ceremonial buildings, such as the Great Aten Temple and the Great Palace, while only few pieces

came from waste heaps or administrative buildings,  such as the  Clerks'  Houses.  The precise

reason for this is unknown, although a degree of misinterpretation, e.g. some pieces of relief

being recorded as trial pieces, may be the reason. 
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Figure 89: The interpolated density of all artefacts related to sculpture-production from the
Central City.
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The North Suburb

Figure 90: The interpolated density of all artefacts related to sculpture-production from the
North Suburb.



190

As can be observed in fig.90, there is very little evidence of sculpture-production from the North

Suburb. The only relevant object came from gridsquare T36, the area that has previously yielded

most  evidence  of  industrial  activity  in  the  North Suburb.  T36.57,  a  neighbour  of  T36.63,119

yielded this object, and even this has to be treated with caution: it has been interpreted as a

sculptors' model from sandstone, but this may be incorrect.120 In summing up, it cannot be said

with any certainty that any sculpture-production took place in the North Suburb.

2.2.2.9 Textile-production

The  final  analytical  section  of  this  chapter  deals  with  the  artefactual  evidence  of

textile-production, such as tools used for spinning, weaving and sewing: spindle whorls, spinning

bowls, weaving instruments, loom sockets, and needles for instance (see 2.1.1.6).

The Main City North

A total of 201 artefacts interpreted as  textile-production tools came from the Main City North,

making up almost  10% of the corpus of  artefacts  from this  suburb.  In  comparison with the

numbers of relevant finds from the other suburbs at Amarna, this percentage is average, with that

from the Main City South being 9.5% and that from the Central City being 9.4%. Only the North

Suburb contained more than average evidence (28%) of textile-production. 

More than half of the relevant artefacts discussed here, 57.7%, are needles, most of which are

made of metal, usually copper-alloy (see 2.2.2.5), needlework probably being the most portable

of the textile-production activities, and, due to their small size, these tools were easily lost. Metal

needles are fragile and would have been recycled frequently. In this context it has to be borne in

mind that needles could also be used for leather-working and other industries.

On initial observation the pattern of occurrence of textile-production is similar to that of metal

artefacts in the Main City North (see 2.2.2.5), in that they seem to appear throughout the suburb.

A total of 92, almost 26% of the smaller houses, contained textile-production tools. However, the

presence-map (fig.91) demonstrates that textile-production tools also appeared in many of the

larger houses; in fact, 18 out of the 37 houses with an area larger than 900m² contained relevant

artefacts. 

119 T36.63 yielded the metal hoard, see 2.2.2.6.
120 This object has been described as an “Ear? fragment with crescent-shaped ridge” (AOD).
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Figure 91: The presence and absence of artefacts related to textile-production in the Main City
North.
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Figure 92: The interpolated density of all artefacts related to textile-production from the Main
City North.
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It is evident that the area just south of the Thutmose complex was one of great textile-producing

activity (fig.92): P47.4, just south of the Thutmose complex, contained a total of 17 pierced clay

objects, which were interpreted as loom weights.121 

The three large houses containing the highest numbers of textile-production tools are Q46.3,

its neighbour, Q46.1 and R44.1, with eight, six and five textile-production tools respectively.

Q46.3 contained three needles together with six loom weights,122 indicating that weaving also

took place here. The other two houses contained an assortment of needles, loom equipment and

spinning tools, demonstrating the various stages in textile-manufacture. 

Large  houses  O48.14,  R44.2  and  P47.2  each  contained  four  textile-production  related

artefacts: O48.14 yielded some needles, as well as five “net sinkers”, which may indicate that the

inhabitants of this house were involved in the production and repair of fishing nets as well as in

the sewing of textile goods.123

A group of  small houses in the northwestern part of gridsquare Q45 appears to have had a

higher-than-average density in textile-production tools, with 21 small houses containing at least

one relevant object each, the most being four. The finds consisted mainly of needles, but weaving

instruments were also almost equally distributed amongst these houses, and Q45.95 to the far

north of this group contained part of a spindle whorl as well as one spinning bowl. 

Other identifiable areas are small houses Q47.23, Q47.24 and Q47.2, which reveal a relatively

high density in comparison to house-size, these houses containing five and three relevant objects

respectively. 

121 A degree of caution has to be applied to the interpretation of these objects (Kemp and Vogelsang-Eastwood 
2001, 393 and W. Wendrich, pers. comm. January 2013) – such weights did not always have to function in 
textile-production. These items in particular were probably too lightweight to provide sufficient tension. 
However, these clay objects, as well as the sherds from Q46.3 may have been supplementary weights. 

122 See footnote 121 and Kemp and Vogelsang-Eastwood 2001, 394. These are pottery sherds, probably not heavy 
enough on their own to provide enough tension to warp yarns.

123 O48.14 was initially treated as being part of the Main City South, For this reason, please refer to fig.95 for this 
building.
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Evidence of spinning

Figure 93: The interpolated density of all spinning-related artefacts from the Main City North.
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Only 23 artefacts used for spinning were found in the Main City North (fig.93). Most of these

were spindle-whorls, usually the pierced discs or cones belonging to these, which were in most

cases made from wood, stone and pottery.124 Two fragments of pottery spinning bowls were also

found. These spinning-related artefacts appear to be evenly distributed throughout the suburb

without  any evident  concentrations.  One small  building that  yielded more than  one relevant

artefact was Q45.97, with one spindle-whorl and one spinning bowl fragment. Altogether, this

house  contained  four  textile-production  relevant  artefacts,  the  other  two  being  related  to

weaving. In addition, small house Q47.23, south of Q46.3 contained two spindle-whorls.

Only four houses larger than 900m² contained relevant artefacts, these being R44.1 and R44.2

in the north of the suburb, P47.17 in the southwestern part, and Q46.1, located centrally in the

Main City North. All other occurrences of spinning tools were from 17 of the smaller houses. In

summing up, it can be stated that there were no significant clusters of spinning activity in the

Main City North,  but that this  certainly occurred at  a more or less equal level of frequency

throughout. 

Evidence of weaving

Fig.94 shows the distribution of loom weights, warp spacers,  bone points or pin beaters125 and

stone socket blocks used to hold vertical looms upright. It is evident that most weaving activity

took place in the northern half of the Main City North, except for three areas of concentration,

P47.4 in the south, Q46.3 in the centre of the suburb, which also yielded copper-alloy needles,

and the houses directly west of the latter. The two limestone socket blocks found in the Main

City North were found in Q48.4, a building excavated in the 1980s, located in the southeast of

the  suburb  and  detached  from other  buildings,  and in  R44.2,  the  far  northeastern  house  of

Panehsy. However, the rarity in records of socket blocks is probably due to the fact that these

items were roughly hewn stone blocks, which could have either led to them either being missed

or discarded during excavations, or reused prior to this. 

124 This probably refers to the pierced disc belonging to the spindle whorl as a whole. However, caution is 
necessary when applying this interpretation to this type of object due to the uncertainty of the archaeological 
record (Kemp and Vogelsang-Eastwood 2001, 266).

125 The 45 objects initially classified as weaving instruments are in fact all, but for four examples, made of bone, 
and have since been reinterpreted as bone pointers or pin beaters (Kemp and Vogelsang-Eastwood 2001, 358ff.) 
used for pushing wefts down and counting them.
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Figure 94: The interpolated density of all weaving-related artefacts from the Main City North.
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The Main City South

A total of 187 artefacts indicative of textile-production were found in the Main City South, the

second-highest  proportion  for  the whole of  Amarna.  An even coverage  of  textile-production

artefacts, from various materials, can be observed throughout the suburb (fig.95). Only the un- or

little excavated areas, as well as the southwestern portion, appear void. 

The  highest  concentration  can  be  found in  and around Grid  12.  In  this  case  the  modern

excavation data does not skew the results of the spatial analysis, but, if anything, enhances it,

since the area of concentration north of this site would still  have been evident with only the

pre-modern data.  49 relevant pieces came from the Grid 12,  N50.23 and N49.18 excavation

(Kemp and Stevens 2010b, 346-349, 449-451, 464, 466-467). These objects included 17 pierced

pottery discs, most probably from spindle-whorls, ten bone points or pin beaters, as well as 22

needles from copper-alloy, the largest number coming from Grid 12, and only three objects from

N50.23 and N49.18. 

Between 25 and 30 other textile-production tools were found in the mixture of larger and

smaller houses north of Grid 12 and the large unexcavated section that lies between the two

areas. Again, the most numerous object type in this assemblage is the copper-alloy needle, which

may have survived better in the archaeological record than, for instance, a wooden implement.

Therefore, the presence of more needles than spinning or weaving tools does not necessarily

indicate  a  lesser  presence  of  the  other  two  activities.  Four  more  needles,  creating  a  slight

concentration,  were found in N50.17, a large house, to the southeast of the former group. A

similar hotspot can be seen to the northeast of the area north of Grid 12, where the small houses

N49.5, 6, 11 and 13 contained eight metal needles and one wooden spindle whorl. This data

comes from both the work of the DOG (Borchardt and Ricke 1980, 234) and the EEF (AOD).

The northeast of the Main City South, houses P49.2, 13 and 14, attached to the northwest of the

sculptors' workshop P49.6, contained seven textile-production artefacts, these being six metal

needles and one pierced sandstone disc (Borchardt and Ricke 1980, 276-277).

Overall, it can be stated that the highest concentration of textile-production objects in the Main

City South was found in its centre. While both small and large houses contained evidence of this

industry it was usually the smaller buildings that appeared to have contained the higher numbers

of  relevant  objects,  reflecting  the  classification  of  the  Amarna  textile-industry  as  a  cottage

industry, as expressed by Kemp and Vogelsang-Eastwood (2001, 449).
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Figure 95: The interpolated density of all artefacts related to textile-production from the Main
City South.
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Finding evidence of textile-production throughout both larger and smaller houses in the Main

City was not unexpected. As discussed below (2.3.3.13), textile-production in the New Kingdom

was  frequently  linked  with  elite  and  palatial  buildings,  such  as  those  found  at  Gurob.  The

observed clusters of evidence are partly related to modern excavations finding large numbers of

relevant objects, and are, possibly, partly due to the proximity of workshops. 
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The Central City

According to fig.96 most evidence of textile-production from the Central City was found in the

area south of the Great Aten Temple, while the temple itself, unsurprisingly, did not yield any

textile-production tools at all.  The southern sections of the suburb display an even coverage,

leaving out the palace waste heaps, the southwestern parts of the palace and the buildings to its

south  and southwest.  84  relevant  objects  were  found in  the  Central  City, and  while  the  43

copper-alloy needles were proportionally  the highest  in  number, there were also seven loom

weights,  ten  bone  bone  pointers  and  twelve  pierced  discs,  which  were  probably  part  of

spindle-whorls, and twelve spools.

The southwestern corner of the magazines south of the Great Aten Temple contained ten clay

spools (COA III, 107). This room may have been a textile-production area or a storage area for

spools.

Another area of high concentration is the complex south of the Small Aten Temple, P43.1 and

2, which produced a total of 17 relevant  artefacts. Five of these were pierced discs, most of

which were from clay (COA III, 104-105). If this complex was responsible for the production of

bread and faience amulets for use in the ceremonial buildings of the Central City (see 2.2.2.4),

then it is unsurprising to find evidence of other industrial activities in the same context.

The  Records  Office,  which  yielded  23  textile-production  tools,  is  another  area  of  high

concentration: seven spinning tools, five pin beaters and eleven needles were found here. In fact,

most of these came from R42.14, in the northeast of this complex, which contained six limestone

spindle-whorls  and one metal needle (COA III,  128). In addition,  Q42.5,  in the west of this

group, contained “several” fragments of copper-alloy needles (COA III, 125).

The distribution of textile-production related objects from the Central City is unsurprising,

since the bulk of these were found in buildings of an administrative nature, or those used for

storage purposes. 
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Figure 96: The interpolated density of all artefacts related to textile-production from the Central
City.
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The North Suburb

Textile-production is the largest object category found in the North Suburb after that of metal

artefacts. A total of 73 relevant artefacts were found here, only slightly fewer than in the Central

City (fig.97).  In addition,  two instances of  bulk artefacts  were recorded: one of these was a

“mass” of undyed sheep's wool, as well as spun wool, coloured skins, and linen, found in the

small  building-unit  U36.21  (COA II,  18).  The  same  building  also  contained  a  needle,  and

adjacent U36.26 yielded a loom weight. While this 'raw wool' may be interpreted as evidence of

spinning, no spinning tools were found at this site. 

V37.8, a small house, located in the far southeastern corner of the North Suburb, contained

two spindles, one spindle-whorl, as well as one loom weight. It is therefore likely that spinning

took place in this area. A total of 24 relevant artefacts were found in gridsquare T36 and the area

just north of this. These artefacts were made from a number of materials such as bone, clay,

copper-alloy and stone, and reveal evidence of spinning, weaving and sewing, spindle-whorls

being largest in number. While the TIN (fig.97) does not show a large cluster in gridsquare T36,

it does highlight the fact that textile-production took place throughout this area, as was the case

with numerous other industries.

The northern part of the North Suburb also contained evidence of textile-production, which

appears to have been more common in the larger buildings. The southwestern house T34.1, with

its  annex,  T34.2,  contained  five  tools  used  for  spinning,  weaving  and  sewing.  The

southeasternmost building of this suburb, large house U33.1, contained six needles in addition to

one  pottery  disc.  Apart  from  these  hotspots  there  appears  to  have  existed  evidence  of

textile-production throughout most of the North Suburb.

Since the North Suburb had a primarily residential character, like the Main City, the fact that it

yielded textile-production objects throughout was unsurprising. The unexpected observation is

that gridsquare T36 does not represent the highest concentration of industrial objects in this case.

This  is,  however, probably linked to  the fact  that  most of these objects  are  from metal  and

therefore ubiquitous throughout the suburb.
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Figure 97: The interpolated density of all artefacts related to textile-production from the
North Suburb.
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2.2.2.10 Statistical analysis

Almost 5,500 individual artefacts were analysed for Amarna, in addition to 101 instances of bulk

finds. As each bulk find has always been assigned the quantity of five, I have been able roughly

to combine the two categories of finds numerically, and these have been summarised in the chart

above.126 The largest relevant datasets come from the Main City South and North. While fig.98

shows the Main City as containing most data relating to industrial activities, it has to be borne in

mind that 892 artefacts from the Main City North and 1,070 from the Main City South come

from modern excavations,  such as those undertaken by Kemp since 1979. Fig.99 shows the

distribution of relevant finds across all suburbs without the modern excavation data. The overall

picture has not changed significantly after the removal of the data from the modern excavations.

The Main City North still appears to have contained the greatest number of relevant objects, now

followed by the  Central  City, the Main  City  South,  and the North Suburb.  It  can  be  stated

confidently that the Main City was the suburb of Amarna in which most of the industrial activity

took place, and which also contained most of the finished goods. 

126 It should be borne in mind that only those objects relevant to this study were catalogued. Therefore, the dataset 
does not represent a complete dataset of all objects found in the Amarna suburbs discussed in this thesis.

Figure 98: The catalogued artefacts by suburb including the data (bulk and
individual) from all excavations.
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The graph in fig.100 highlights the ratio between artefactual evidence of industrial activity and

the finished products for each of the examined suburbs. The Central City, unsurprisingly, yielded

the greatest number of finished artefacts, but still contained a relatively large amount of evidence

of working, as has been shown by the presence of glass-working waste from the palace waste

heaps,  the  various  mounds  outside  the  Great  Aten  Temple,  and  the  evidence  of

sculpture-production from the Great Palace.

A similar situation can, in fact, be found in the North Suburb. However, the nature of the

finished artefacts from there is different, since a large number of the metal objects were tools,

rather than prestigious goods. 

The chart in fig.101 shows the ratio between all interpretative object categories. It can be seen

clearly that metal artefacts are largest in number for each suburb. Most metal objects were made

from copper-alloy; finds from silver, gold and other precious or semi-precious metals were much

rarer. 

Figure 99: The catalogued artefacts by suburb including only data (bulk and individual)
from pre-modern excavations.
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Most evidence of metal-working was found in the Main City South, in fact, most of this came

from the Grid 12 excavations. A similar situation can be observed for the metal-working data

from the Main City North, the largest proportion of which came from the modern excavations. 

The amount of sculpture found in the Central City indicates that this was the area most of the

Figure 100: The catalogued artefacts by suburb separated into evidence of industrial activity
and finished goods.

Figure 101: The percentages of catalogued artefacts by suburb.
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produce from the sculptors' workshops was intended for, since the palaces and temples required

images of the royal family and the Aten. The proportion of sculpture-production artefacts from

the Central City is very high, and therefore it can be assumed that sculptors were also active

here.  While  they  were  probably  not  established  in  a  fixed  workshop,  they  may  have  been

working on larger pieces which were made from rough stone blocks on location rather than

transported from a far away workshop. Most of the more portable pieces, such as statues and

some  reliefs,  would  have  been  produced  in  the  established  workshops  of  the  Main  City,

particularly P47.1-3, O47.16a/O47.20 and P49.6.

The proportions of glass-working evidence from the two parts of the Main City are almost

equal, and represent the largest corpus of such artefacts from Amarna. This is partly due to the

large number of relevant artefacts from the modern excavations; however, the proportion of these

artefacts  was  high  in  comparison  with  other  object  categories  from  the  same  excavations,

indicating intensive glass-working. It can safely be said that most of Amarna's glass-working

and,  possibly,  glass-production  took  place  in  the  extreme  northwest  of  the  Main  City,  in

workshop O45.1  and in  the  houses  covered  by the  Grid  12,  House of  Ranefer  and N50.23

excavations.

Below, one graph for each suburb is presented, summing up the proportions of each category of

relevant artefacts found:

 

Figure 102: The catalogued artefacts by category from the Main City South.
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The artefactual evidence from the Main City as a whole (figs.102 and  103) demonstrates that

metal artefacts were comparatively numerous. It should not be assumed automatically that all

these  were  finished  goods,  but  that  some  of  them  were  scrap-metal,  since  the  frequently

fragmentary nature of these objects does not permit further interpretation. As finished goods they

may  have  been  either  entirely  functional,  tools  or  weapons,  or  purely  decorative  items.

Metal-working related objects appear to have been the third-highest category in the Main City

South. The second-highest number of artefacts from the Main City relates to glass-working; as

already mentioned,  most  glass  objects  were  produced in this  suburb,  either  as  raw glass  or

finished products. While the Main City South only contained one identified sculptors' workshop

(P49.6) the Main City North had two (P47.1-3 and O47.16a/O47.20), and this is underlined by

the amount of sculpture-production objects found there.

The numbers  of  sculpture and metal  artefacts  found in the Central  City are  almost  equal

(fig.104).  It  is  interesting  to  note  that  while  other  suburbs  had  at  least  some  evidence  of

metal-working, the Central City contained almost no evidence of this, apart from perhaps the

evidence at O45.1 (which officially forms part of the Main City North, but lies on its extreme

boundary).  While  glass-working  debris  and  broken  glass  objects  were  more  obvious  in  the

archaeological record, evidence of metal-working is not very clear, and with higher recycling

rates of metal than of glass not much evidence of metal-working is to be expected. It is therefore

possible that both glass- and metal-working were present in the vicinity of the Central City, at

O45.1, at a distance from the palace just sufficient not to pollute it with fumes, but close enough

Figure 103: The catalogued artefacts by category from the Main City North.
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to keep it under rigid control. It is important, however, to bear in mind that the main industrial

phase of O45.1 did not function throughout the whole Amarna Period. In fact, the main two kilns

(discussed later, see  3.2.1) were built over with a set of walls, rendering them useless, while,

however, the site was still used for the production of pottery (Nicholson 2007, 33). Therefore it

may be postulated that the production of glass was no longer required in the later Amarna Period.

As in the case of all other suburbs, the highest number of artefacts from the North Suburb were

Figure 104: The catalogued artefacts by category from the Central City.
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Figure 105: The catalogued artefacts by category from the North Suburb.
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those from metal (fig.105). The second-highest group of objects from here were faience-moulds,

with a concentrates in gridsquare T36, together with evidence of textile-production.

2.2.3 Summary and conclusions: Amarna

It has become evident through the spatial and statistical analysis above that glass-working was

not restricted to larger and specialised workshops as has been assumed in the past. Instead, much

glass-working appears in the smaller house-units, often in connection with other industries.127

While glass-production may only have existed in the northern part of the Main City North, in

O45.1, it is possible that some production, or at least extensive working took place in the Main

City  South,  in  Grid  12  and  in  M50.14.  The  Grid  12  excavations  have  also  provided  large

quantities of data related to metal-working as well as faience- and textile-production, making this

area  a  hub  of  industrial  activity.  It  was  also  in  the  Main  City  that  most  evidence  of

sculpture-production, at least of portable pieces, was found. The largest number of evidence of

sculpture-production came from the Central  City, probably as here,  large pieces of sculpture

were worked in situ. The Central City provided much evidence of glass- and faience-industries

through its vast waste heaps, which yielded much production waste. The complex south of the

Small Aten Temple (P43.1 and 2) is a very likely candidate to be one of the main pyrotechnical

industrial  areas  of  the  Central  City, as  it  yielded  much  evidence  of  faience-production  and

textile-production in addition to its numerous bread moulds, which would have been baked in a

large number of ovens. The evidence from the magazines and the Records Office point towards a

storage  function  rather  than  an actual  industrial  area  on  account  of  the  more  administrative

nature of these buildings. Workshop O45.1 also stood in close connection with the Central City;

this was probably one of the main areas of metal-working at Amarna, monitored closely by the

court and the elite.

While it can be reconstructed that the Main City North and South were producing goods for

redistribution, the North Suburb appears to have had a less industrial  character. Whereas the

southwestern  part  of  the  North  Suburb,  gridsquare  T36,  appears  to  have  hosted  numerous

smaller, industrial houses, the evidence of industrial activities from the rest of this suburb is not

as strong. The small houses in T36 are more similar in arrangement to the smaller buildings

found throughout the Main City, which most likely reported directly to the surrounding larger

127 This becomes more evident in the following chapter (3.3), where the diversity of artefacts belonging to different
industries is analysed.
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houses. The industrial output from the smaller houses of the North Suburb and the Main City can

be  seen  as  being  of  lesser  status,  with  monkey-figurines,  textiles  and  faience  amulets  and

low-scale  glass-working  being  the  primary  industries  here.  In  contrast  to  this,  the  larger

workshops, such as those found in the Main City, seem highly organised with evidence of several

other related industrial activities in the surrounding buildings. Their industrial output was often

of  very  high  value  and  can  be  directly  assigned  to  the  royal  court.  These  were  workshops

producing royal sculpture and raw glass. 

It can thus be concluded that the industrial landscape at Amarna was a highly diverse one,

covering a wide variety of industries. Some of these were found in specialised workshops, which

would produce artefacts specifically for the royal court, employing specialised workers, and to

which smaller houses with related and essential industries were attached. Simultaneously, many

smaller  house-units  acted  as  workrooms,  accommodating  more  than  one  industry,  but  not

necessarily specialising in one particular activity, and reporting to the surrounding larger houses. 
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2.3 Gurob

2.3.1 Introduction

As with Amarna, it has also been possible to undertake a spatial analysis for Gurob, at least with

the  material  recorded  in  recent  years  through  the  work  of  the  active  mission.  Artefactual

evidence from previous missions, such as Petrie's and Hughes-Hughes', was also considered, but

can only be discussed with regard to its nature, as precise find locations were, unfortunately, not

usually recorded. 

Gurob, like Amarna, can be regarded as an atypical settlement. The palace, which is this site's

main element, is interpreted as a harem palace, the dwelling of the ladies belonging to the royal

household. A variety of Ramesside papyri making reference to high officials belonging to the

royal harem of Mer-Wer (translated to “the Great Canal”) form the largest group of evidence of

this interpretation (Serpico 2008, 19). Other crucial factors in this connection are the discovery

of  the  famous  head  of  Queen  Tiye,  which  was  bought  for  the  Berlin  Museum  in  1904

(ÄM21834, ÄM17852, see 2.3.1.2), as well as the very frequent finding of clay woman-on-bed

figurines by the present mission, which probably had a place in ritual activities (see  2.1.1.7).

Gurob, with its position at the entrance to the Faiyum in the New Kingdom, would also have

played an important role for trade and diplomacy in the area (Kemp 1978a, 132; Kemp 2006b,

281).  Despite  its  somewhat  specialised  functions  the  settlement  has  been  included  in  this

analysis,  as  it  was  occupied  for  a  considerable  amount  of  time and thus  represents  a  valid

example  of  a  New  Kingdom  settlement.  The  following  subsections  will  first  provide  an

introduction to the site itself, its layout, history of occupation and excavation, before the spatial

distribution of the relevant data is discussed.

2.3.1.1 The site, its buildings and history of occupation

Location

The site  of  Gurob lies  in  the  southeastern  section  of  the  Faiyum region,  on  a  desert  plain,

adjacent to the fertile land (fig.1). It is located in the area that would have formed the entrance to

the Faiyum in the New Kingdom. 

History of occupation

The main period of occupation of the site is the New Kingdom, although evidence, in particular

of burial  activity, exists  from the Predynastic Period onwards and continues into the Roman
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Period.  The construction of the harem palace took place under Thutmose III,  and settlement

continued from then on until the later Ramesside Period, although there appear to have been two

distinct phases of settlement (Lacovara, 1997b).

The individual elements of the site are described in the following sections (fig.106):

Figure 106: Map of Gurob, showing the main elements of the settlement and
the 2010-2012 areas of excavation. Satellite Image copyright: Quickbird.
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The Palace

The main element of Gurob is the large ceremonial structure, which was built during the reign of

Thutmose III (Petrie 1890, 31; cf. Shaw 2011b, 453-455). This structure lies to the southeast of

the  area  occupied  by  the  settlement  known  as  the  North  City,  and  its  enclosure  wall  is

approximately  square.  In  the  enclosure,  which  measures  about  240 by 225m,  there  are  two

rectangular, long, columned buildings, the northern one of which measures c. 150 x 55m, and the

southern one measuring c.146 x 54m. The two are parallel to each other and aligned roughly

northwest  –  southeast.  To the  north  of  these,  some  remains  of  other  structures,  an  area  of

settlement, as well as a possible entrance, can be seen. The best plan of the palace to date is that

compiled by Kemp (1978a, 127, figure 3; see fig.106 without the Thutmoside temple), which

combines plans produced by Petrie (1891, pl. XXV), Loat (1905, pl. XIV), Borchardt (1911, 3)

and Brunton and Engelbach (1927, pl. I-III). 

The Temple

Petrie  (1898,  128)  established  that  the  temple was  located  in  one  of  the  two  rectangular

enclosures inside the large square enclosure, and it was the northern rectangular structure that

was interpreted by Brunton and Engelbach as the temple (Brunton and Engelbach 1927, 14, pl.

I). However, the structure identifiable as a temple built by Thutmose III actually lies inside the

palace enclosure, to the west of the northern of the two rectangular structures forming the palace

(Kemp 1978a, 127).

The “fort” and “square building”

Brunton and Engelbach (1927, 3) refer to a roughly rectangular structure, which is still visible in

the aerial photograph to the northeast of the palace, and interpret it as a fort (fig.106, see fig.174

for a more detailed image). This is based on the fact that its walls had a thickness of six feet, as

well as Brunton and Engelbach's reconstruction of some buttresses along the southern half of its

eastern  wall.  This  interpretation  has  since  been  questioned  and  it  is  now believed  that  this

building was not an actual fortress, although its actual purpose remains uncertain (Serpico 2008,

29). It is oriented northeast – southwest in alignment with the enclosure walls of the palace and

measures c.80x35m.

To the west of the  fort a building with an almost square ground plan can be seen on both

Brunton and Engelbach's map and the satellite image.128 This building, which is discussed in

128 The (non-infrared) satellite image used for most maps of Gurob, in particular the spatial analysis, are copyright 
of the company Quickbird.
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greater  detail  below  (see  3.2.2),  is  most  likely  to  have  been  involved  in  high-temperature

industries. It is similar in ground plan to a larger Amarna house, indicating that it was an 18th

dynasty elite structure, which played a role in the administration of the settlement (cf. Serpico

2008, 19).  It  has  been described by Brunton and Engelbach (1927,  3)  as  a  “smaller square

enclosure”, but it will be referred to as the square building from now on (particularly in order to

differentiate  it  from the palace enclosure).  Possible  placements  of  column bases  can still  be

identified, and its alignment indicates that it functioned contemporaneously with the fort.

Areas of settlement

Petrie's work (1890, 1891 and 1893) makes extensive reference to and even describes areas of

houses of the New Kingdom, found in the northeastern part of the site, the North City (see Kemp

1978a,  125).  Further  areas  of  settlement,  possibly  later  in  date  can  be  found in  the  palace

enclosure itself (Serpico 2008, 19-20). Unfortunately, since Hughes-Hughes was in charge of

excavations at Gurob during Petrie's second season there, no plans were produced at all when the

so-called  burnt groups were discovered in this area. These groups of medium- to high-status

pottery and faience vessels, glass objects and jewellery, some of which had been imported, and

which were found buried under the floors of the houses, enhance the interpretation of Gurob as a

royal city and trade hub, as well as the dwelling of Maathorneferura, the Hittite wife of Ramesses

II  and her entourage (Shaw 2011b, 454).  Lacovara,  who visited the site shortly  after it  was

abandoned by the military in 1984, suggested that two distinctive phases of settlement existed for

the New Kingdom: one for the early 18th dynasty until the early Ramesside Period, and another

for the later Ramesside Period,  with only minor settlement activity in between (1997b, 301;

Serpico 2008,  19-20).129 Unfortunately, few of  the  urban structures  can be made out  on the

ground,  and  even  excavations  based  on  infra-red  satellite  images  analysed  by  Parcak  that

apparently show evidence of mud-brick walls  (fig.107),  have not yet  revealed any structural

remains (Shaw 2012b).

129 This was done on the basis of a stratigraphic section, which Lacovara drew to the south of the site (Shaw 2011b,
455).
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The Cemeteries

The principle surveyed and excavated settlement area at Gurob was occupied from at least the

early  18th dynasty  to  the  late  Ramesside  Period,  but  its  vast  cemeteries  give  evidence  of

occupation during other periods. The long, narrow cemetery to the east of the ridge, for instance,

may date to the Old Kingdom and First Intermediate Period (Thomas 1981, 4; Shaw 2005, 10;

Shaw 2010a, 3; cf. Serpico 2008, 30). Further cemeteries lie to the northwest of the site, covering

a  vast  area,  and these  date  mainly  to  the  New Kingdom (Thomas  1981,  20-23).  The  most

important  burial,  found  by Brunton  and  Engelbach  (1927),  is  that  of  the  Ramesside  prince

Paramessu-neb-weben (Serpico 2008, 62). 

2.3.1.2 History of excavation

Petrie and Hughes-Hughes

Petrie  excavated at  Gurob for two seasons,  in  1888 and in 1889-1890. He excavated in  the

Figure 107: Interpretation of an infrared satellite image of Gurob's
Fort and North City area. Satellite image copyright: Sarah Parcak,

interpretation: author.
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cemeteries (Petrie 1980, 32-40), but mainly in the palace buildings and enclosure, as well as the

area he initially interpreted as a temple (Petrie 1890, 32, 1891, 16, and 1892, 128). The majority

of  finds  from his  excavations  are  in  the  Petrie  Museum of  Egyptian  Archaeology, London,

although only about 40 finds can be regarded with certainty as having come from Gurob (Shaw

2011b, 456; Thomas 1981, 87-88). The first season at Gurob dated the settlement to the 18 th to

19th dynasties, and more precisely its foundation to the reign of Thutmose III (Petrie 1890, 31).

Little evidence of occupation was encountered for the time between the reigns of Akhenaten and

Ramesses II, after whose reign settlement activity appears to cease.130 Furthermore, the latter

season revealed  numerous  Aegean sherds  (Petrie  1890,  33)  and  several  pieces  of  glass  and

faience – both vessels and pieces of jewellery were found during the two seasons (Petrie 1890,

36ff., and 1891, 15ff.), mainly in the context of burials, but also scattered across the main site.

During  the  second  of  his  two  seasons  at  Gurob,  Petrie's  work  was  undertaken  by  W.O.

Hughes-Hughes,  since the former  was busy with his  excavations  at  the  nearby town site  of

Kahun (Petrie 1891, VII).

Griffith

The Gurob Papyri were found during Petrie's and Hughes-Hughes' seasons at Gurob. They are in

fragmentary condition and are now located at the Petrie Museum. Their first publication took

place in 1898 through Francis Llewellyn Griffith, and the first evidence of foreign women at the

Egyptian court, probably at Gurob, became public (Griffith 1898). One papyrus, in particular,

number 32795, dating to the 19th dynasty, mentions the King's wife, Maathorneferura, the Hittite

princess married to Ramesses II. Marriages between Egyptian kings and foreign princesses had

by then taken place a number of times, and it is even possible that the palace at Gurob had been

established especially for royal foreign women by Thutmose III. The Gurob Papyri also mention

the  production  of  textile  goods  by  foreign  women  at  the  court,  and  much  evidence  of

textile-production has come forth from Gurob (Reiser 1972, 57-58). 

Chassinat

In 1900 a group of local plunderers was active at Gurob, and subsequent rescue works  led to

Émile Chassinat's publication of an undisturbed tomb in 1901 (Chassinat 1901). 

130 A scarab of Merneptah was found, which Petrie claims to be early, in addition to a ring belonging to Seti II, 
which was found on top of a chamber filled with collapse and rubble material, the latter leading Petrie to 
conclude that the site had been abandoned shortly after the reign of Ramesses II (Petrie 1890, 33).
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Loat

Leonard Loat excavated at Gurob in 1904, and his work concentrated on the temple, as well as

the animal cemeteries.  He also published a small  area of settlement  to the southwest of the

palace, which he interprets as a workmen's village (Loat 1905). 

Borchardt

Ludwig Borchardt worked at Gurob very briefly in 1905 in order to clarify the provenance of the

famous head of Queen Tiye, now in Berlin (ÄM21834, ÄM17852, see  2.3.1). The head was

bought by James Simon on the Cairo antiquities market earlier the same year (Arnold et al 1999,

27; Borchardt 1911; Wildung 2001). Borchardt was also the first archaeologist to suggest that the

enclosure in fact contained a New Kingdom palace rather than solely a temple, as had been the

common belief. 

Brunton and Engelbach

Guy Brunton and Reginald Engelbach excavated at Gurob for one season in 1920. Their work

commenced after Engelbach left Petrie's excavations at Kahun in January of that year, bringing

with him one third of the Qufti workmen131 from the latter settlement. He was then joined on site

by Brunton and their season lasted almost four months (Brunton and Engelbach 1927, 1). Mrs

Brunton was also on site, being responsible for almost all object illustrations, whilst Mr Brunton

took charge over the excavation and recording of the graves. Engelbach, on the other hand, was

in charge of photography, some of the illustration work and part of the recording. During their

excavations the first complete, although still somewhat crude, full plan of the site was produced,

showing  the  palace  enclosure,  its  internal  buildings,  the  fort,  cemeteries,  as  well  as  local

topography. Unfortunately, this map does not include any of the settlement areas which Petrie

(1891) and Hughes-Hughes described, but neither photographed nor planned.

Brunton and Engelbach's publication first mentions the existence of an industrial area to the

northeast  of  the  palace,  defined  by  the  presence  of  “glass  and  lime  kilns”  (Brunton  and

Engelbach 1927, 3). This area has been subject to excavation by the author as part of the active

mission to Gurob since 2009 and has been discussed in this thesis (3.2.2). 

Bell

In  1985  Martha  Bell,  as  part  of  her  PhD,  published  a  paper  on  Gurob  tomb  605  and  the

Mycenaean vessels found inside this burial, revising the Mycenaean chronology (Bell 1985). The

131 Egyptian workmen from the village of Qift near Luxor with a century-long tradition of specialist excavation.
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presence of foreigners at Gurob, notably that of Myceneans and Hittites, is the subject of an

ongoing study by Hassler (2011) as well as Gasperini (in press).

The active mission to Gurob: The Gurob Harem Palace Project (GHPP)

In recent years, commencing in 2005, the site has been subject to examination by the team from

the Universities of Liverpool  and Copenhagen,  under  the direction of Ian Shaw and Fredrik

Hagen.132 For about 50 years prior to 1984, the site had served as a base and exercise ground by

the Egyptian army, and some more remote portions of the site still serve this purpose. The result

of the site's military use over such a long time is that it is now pitted with a large number of

rectangular  bunkers  and  other  military  structures,  which  have  heavily  disturbed  the

archaeological remains (fig.106). At the same time, erosion through wind and sand, has rendered

most  of  the  standing  mud-brick  architecture  invisible  to  the  naked  eye.  Three-dimensional

surface survey of archaeological and modern features and structures is undertaken with a total

station, in order to locate these on the plan of the site. In addition, Sarah Parcak of the University

of Alabama has undertaken some work on infra-red satellite imagery, through which she has

detected  possible  remains  of  settlement  (fig.107).  Pottery  is  collected  in  gridsquares  for  the

production of a pottery corpus, which is an ongoing project.

As  part  of  the  GHPP, the  collection  of  surface  small  finds  is  done  through  systematic

field-walking (fig.113). Finds are registered in a  Microsoft Access database, which connects to

the Gurob GIS.  The GIS for the site is maintained in Quantum GIS (QGIS), the survey data

superimposed  on  both  a  high-quality  aerial  photograph  of  the  site  and  some  areas  of

proton-magnetometry  data  produced  in  2006 (Herbich  2006,  Shaw 2006,  3-4,  Shaw 2011b,

462-463). In 2009, permission to clean individual features was granted for the first time, and

permission to excavate was first granted to the team during the 2010 season. I have participated

in the work at Gurob since 2009, concentrating on both total station survey and the site GIS

(Hodgkinson et al 2013), as well as the excavation of Industrial Area IA1.

2.3.2 The nature of the material with relevance to high-status production

The following sections give an overview of the material found at Gurob prior to the work carried

out by the GHPP. This will focus on the object categories discussed in the spatial analysis (see

132 See Shaw 2005, 2006, 2007a, 2008, 2009, 2010a, 2011b, and 2012a and b for survey and excavation reports and
Shaw 2007b and 2011b for a summary of the work undertaken between 2005 and 2009. Most reports are 
available for download at http://www.gurob.org.
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2.3.3), in particular those related to high-status industries, and in general the same ones as used

for the spatial analysis of Amarna. 

2.3.2.1 Glass artefacts and evidence of glass-working

Numerous glass objects were discovered throughout the site during Petrie's and Brunton and

Engelbach's  excavations  at  Gurob,  and  many  of  these  are  held  in  European  collections133

(fig.108).  These  items  are  mostly  pieces  of  finished  glass  vessels,  which  may  have  been

discarded in antiquity, and some amulets, but small numbers of finds related to glass-working

were also discovered, such as lumps of glass134 (fig.109, see 2.1.1.1). The latter would have been

discarded as waste or shaped and turned into finished glass objects (Nicholson 2007, 3, 18). At

the same time Petrie's  and Brunton and Engelbach's  publications  contain  glass objects  from

burials and “domestic” contexts, in particular from the so-called burnt groups (see 2.3.1.1).

133 Objects from Gurob are, for instance, located in the Petrie Museum of Egyptian Archaeology and the British 
Museum, London, the Garstang Museum, Liverpool, Manchester Museum and Brussels Museum (e.g. glass 
objects: MRAH E.672), see also Thomas (1981, 47-48).

134 See UC22848, but this appears to be the only example in the Petrie Museum.

Figure 108: A glass vessel from Gurob,
Accession Number 716. Courtesy of the

Manchester Museum.
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Based purely on objects from glass found at Gurob, Kozloff (1992, 377-378) states that the glass

workshops at Gurob were in operation both before and after those at Malqata. Gurob, according

to Bryan, was the site at which Amenhotep III spent his childhood, since there are records that

bear witness to the presence of Mutemwiya, the wife of Thutmose IV and mother of Amenhotep

III. There is, however, no archaeological evidence of this (Bryan 1991, 105-106). Please refer to

section  3.2.2 for a discussion of the dating evidence concerning workshop IA1 excavated at

Gurob in 2010-2012.

2.3.2.2 Faience artefacts and evidence of faience-production

Many pieces of faience have been, and are still being discovered at Gurob.135 In fact, the database

of finds from 2006-2012 used for the spatial analysis (see 2.3.3.6) contains 503 faience artefacts,

most of which are fragmentary. 

The Petrie Museum136 houses a total of 66 faience artefacts, which are said to come from

Gurob and date to the New Kingdom, and these are a mixture of items of jewellery, mainly

broken rings and beads, as well as fragments of faience bowls. This reflects more or less the

types of faience artefacts found during the GHPP's seasons. The Manchester Museum also holds

135 See reports, footnote 132; Thomas 1981, 48-49.
136 The Petrie Museum's online database was used for these queries.

Figure 109: Glass objects from Gurob in the Petrie Museum. Courtesy of the Petrie Museum of
Egyptian Archaeology, London.
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some faience pieces found at Gurob, including some whole vessels found in the burnt groups.137

One of the most striking facts about the material from Gurob is that hardly any evidence exists

of the production of faience. Most New Kingdom settlement remains include a large variety of

faience-moulds, which could be fired in small household ovens to produce small amulets and

other items of jewellery (see 2.1.1.2). Although Petrie (1890, 33) mentions that, in fact, he found

several such moulds from clay in the “private town houses”, only one faience-mould in the Petrie

Museum,138 is said to have come from Gurob, and it has been dated to the Ramesside Period.

This lack of evidence is also reflected in the Gurob fieldwork results of recent years, in which no

faience-moulds have been found. This is possibly due to a lack of excavation or survey in certain

areas, and possibly also through poor survival.

2.3.2.3 Metal artefacts and evidence of metal-working

The Petrie Museum contains 75 metal objects that are said to have come from Gurob. Most of

these are of copper-alloy, as is to be expected for a Late Bronze Age settlement, and many of

them  are  tools.  Chisels,  adzes,  knives,  arrowheads,  awls,  and  fishing  equipment,  such  as

fish-hooks and sinkers form a large part of the corpus, indicating a busy workforce, as well as a

proximity to a water-system (see 2.3.1).

There is not much evidence of metal-working at Gurob from the pre-modern excavations, but

Shaw (2011, 211) lists the fragment of a metal-working crucible  containing copper slag, also

from the town and catalogued by Thomas (1981, 47: item 215).

2.3.2.4 Worked stone, sculpture and fragments of stone vessels

Very few pieces of sculpture carved from stone are known from Gurob, although small pieces of

statuary from other materials, such as wood and bone, have been found.139 Petrie, much the same

as the other previous excavators, did not collect pieces of worked stone in the same way as the

GHPP, and much was discarded. However, the Petrie Museum houses a fair collection of stone

vessels from Gurob (see 2.3.3.11). Most  of  these  are  made  from  travertine,  the  same  as  the

numerous vessel fragments found at present on the surface at Gurob. In addition, many scarabs

and scaraboids were found, which were carved from stone. The various metal tools demonstrate

that much working of different materials was taking place at Gurob, and some of the stone tools,

found by the GHPP, which the 1888-1920 excavators would have mostly discarded, may also

137 See Manchester Museum accession number 657: 
http://emu.man.ac.uk/webmmtest/objects/common/webmedia.php?irn=97305; cf. Petrie 1891, pl. XX.

138 This is UC12589.
139 See Petrie 1890, 39, pl. XXII, 8, for instance.
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have been utilised for the production and decorating of stone objects.

2.3.2.5 Textile-production tools and objects

A great variety of textile-production tools have come from Gurob, and many of these can be

found in the Petrie Museum. These include evidence of spinning, weaving and sewing, such as

bobbins,  spindles  and  spindle  whorls,  spacing  bars  for  looms,  and  needles.140 This  type  of

evidence would reflect the reference to foreign women producing textile goods at Gurob in the

Gurob Papyri (Reiser 1972, 57-58; Shaw 2011b, 455). 

The  Petrie  Museum  furthermore  holds  two  sleeves,141 which  would  have  belonged  to  a

garment, probably a tunic for a child, and which came from a burial. This sort of high-quality

textile may reflect the status of the inhabitants of the settlement. 

2.3.2.6 Clay figurines

Clay figurines, mainly of the woman-on-bed type, as discussed in the spatial analysis (see 2.1.1.7

and  2.3.3.14), were also found by Petrie, and these may have fulfilled a ritual purpose, being

broken intentionally and then discarded. Some examples of these figurines can be found in the

Petrie Museum,142 and they, too, frequently show breaks across the thickest parts of the body

(Waraska 2008).

2.3.3 The spatial analysis

2.3.3.1 Introduction

The spatial analysis of Gurob includes 986 objects from the 2006-2012 fieldwork seasons. A

vector-grid  of  3721  squares  of  20m² each was  used  to  count  the  finds  and  this  was  then

interpolated to produce TIN surfaces highlighting hotspots and coverage in the distribution of

relevant  find  groups.  In  order  for  the  data  collected  by  the  GHPP  to  be  useful,  one

comprehensive database was compiled for all finds. This database was cleaned, ensuring that all

finds  were assigned to  the  correct  overall  categories,  especially  with regard to  material  and

function. Subsequently, the finds were categorised more specifically by industry. 

140 See, for example UC7809, UC7810, UC7804, UC7805, UC7714, UC7803, UC7807 and UC7712.
141 UC8909 (Petrie 1890, 34-35).
142 See UC7722 for a well-preserved and elaborate example from plaster, or UC16758 for a limestone example. 

UC16757, however, shows the more common type, as is still found frequently at Gurob (see footnote 132 for 
the Gurob excavation reports).



224

2.3.3.2 Methodology

The GIS methodology employed for Gurob is similar to that used for the Amarna spatial analysis

(see 2.2.2.1), although it was set up using the existing survey and digitised data produced by the

GHPP in the course of the years, rather than having to rely on external sources. The vector points

used are the small finds surveyed using a total station on site.143 The find-spots that were not

surveyed due to their origin being from excavated contexts, rather than surface survey, were

digitised manually. When attaching the small find numbers to the point data, it was possible to

join the database to it in order to sort and query it. Finds that had not been surveyed and did not

come from excavations had to be omitted from the database, since it was impossible to locate

these.

The vector  points  were queried by material  as well  as  by functional  category in order  to

interpret and classify them further. Here, account was taken of the fact that one object might be

part of two different categories, and so two columns were added to the database, both of which

could be queried simultaneously. As in the case of the Amarna spatial analysis the categories

selected  for  analysis  were  as  follows:  Glass  artefacts,  evidence  of  glass-working,  faience

artefacts,  any  artefacts  classified  as  “vitreous”  in  nature,  but  without  a  more  specific

interpretation,  production  waste  together  with  raw  materials,  metal  artefacts,  evidence  of

metal-working, pieces of pigment, worked stone and sculpture, fragments of stone vessels, stone

tools and textile-production tools.144 A final category, which may not be possible to classify as

high-status, but which may be important when it comes to the interpretation of the workshop

area IA1, is the clay figurine. While the total of all artefacts recorded was 986, not all of them

belonged to these categories, and a total of 884 finds were considered relevant (fig.110).

143 The total station used is a Leica TCR705 model, which works to a precision of less than one centimetre. 
However, as the site grid was established locally, and some of the grid pegs moved slightly over the years, the 
estimated accuracy of the representation of the finds is around 10cm. The data was exported and used in ESRI 
shapefile format (see 1.2; ESRI 1998).

144 When the spatial analysis of Gurob was first undertaken, the distribution of the 20 catalogued textile artefacts 
was also studied. As only three of these were known to have been found on the surface, with the remaining 17 
being from excavation areas or looted burials, this section has since been removed. It has been decided that the 
results of this individual study would not have been representative of the use of textiles throughout Gurob. 
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Figure 110: The distribution of all 884 artefacts from the GHPP's work relevant to this spatial
analysis, displayed by interpretative category.
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Figure 111: All 986 catalogued artefacts from the GHPP's work displayed on top of the
vector-grid used for analysis.
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Since these finds were automatically recorded and catalogued during the seasons at Gurob, it was

not necessary to catalogue each individual artefact manually, as was the case with Amarna. For

this reason, it  was possible to include such groups as faience objects, which were much too

numerous  to  catalogue for  Amarna.  Furthermore,  the  fact  that  the  data  used  for  this  spatial

analysis derives from a modern mission, a great amount more attention has been paid to detail

and it is very likely that the interpretations of finds are correct.

Just as in the case of Amarna a vector-grid was used for the distribution analysis of the finds,

based on the original survey grid used at Gurob, with squares of 20m² (fig.111). While the grids

used at  Amarna  were based  on the  average  house-size,  no houses  at  Gurob are  sufficiently

preserved to calculate average sizes. The squares of the grids used for the Main City at Amarna

measured approximately 20m² (see  2.2.2.1), and if this represents the average house-size of a

typical New Kingdom suburb, then it can be extrapolated that the houses at Gurob belonged to a

similar size pattern (fig.111). 

The finds were queried by the categories listed above (see  2.1.1), but some of them were

grouped  by  similar  functions,  such  as  worked  stone  fragments  together  with  fragments  of

sculpture.  Then the amounts  of  finds  per  gridsquare were calculated using the GIS and this

information attached to each of the gridsquares. Then, the grid values were interpolated into a

Triangular Irregular Network (TIN, see 1.2),145 which was displayed on each of the distribution

maps using a graded colour-scheme and a global transparency of 45%. Not only was this spatial

analysis undertaken for each finds category or -group, it was also done making a distinction

between all finds in a category and finds only from surface survey, excluding those finds from

deep excavations or looted tombs.146

145 See footnote 26.
146 Much evidence of looting, particularly in the cemeteries, was encountered at Gurob in the aftermath of the 2011 

revolution (Shaw 2011a).
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2.3.3.3 Problems and other influences to be borne in mind

Figure 112: The gridsquares at Gurob in which surface pottery was collected for analysis,
displayed by year.



229

One fact that will have to be kept in mind throughout the spatial analysis is that most of the data

(more than 80%) comes from surface survey rather than excavations or looted tombs. This means

that the material is no longer in situ, and therefore, despite it having been surveyed precisely, it

cannot be said for certain that the find-spot is  actually the location in which the object was

originally abandoned or lost, which makes these results less reliable. In addition, the use of the

site as a military prohibited area has significantly disturbed both the archaeological finds and

structures. Section  1.2 provides a brief discussion on the usefulness of predictive modeling of

sub-surface data on the basis of data from surface survey only.

The squares used for the collection of surface pottery (see 2.3.1.2) are also likely to also have

caused  some  skewing  in  the  data.  While  the  collection  resulted  in  these  squares  being

systematically and thoroughly void of all  surface pottery, small  finds would have been very

noticeable and collected in the same way as in the course of a field-walk. For this reason, areas

of higher concentrations may appear in those locations  where pottery surface collection took

place (fig.112).

Another  issue  to  be  considered  is  that  surface  finds  at  Gurob  come  from  both  active

field-walking and random discovery, for instance when a person walks between an excavation

area and the mission's tent.  70% of all  known surface finds fall  into the field-walking areas

shown in fig.113. However, many of these were found accidentally. It should also be noted that

the perception and finds recognition of individual team members vary. Whilst one person may

notice a small fragment of faience, for example, on their way across the site, a colleague may

overlook the same piece. Furthermore, due to the movement of surface sand through rain and

wind, the ground may yield artefacts previously concealed, resulting in more objects being found

when,  for  instance,  an  area  is  field-walked  again.  Hence,  it  has  to  be  emphasised  that  the

catalogue  of  finds  from  Gurob,  despite  being  produced  by  a  modern  mission,  is  not  a

comprehensive list of all finds from this site and should, therefore, be treated with caution. This,

however, is the case with the data from all archaeological sites. 
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Figure 113: The areas of active field-walking at Gurob. The orange numbers mark
the year in which the field-walk took place.
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2.3.3.4 Glass artefacts

The number of glass artefacts found by the GHPP is very small: only 30 objects from glass were

found, this being just over 3%. Four of these artefacts, however, were lumps of glass, together

with one rod, which will re-occur in the category of glass-working (2.3.3.5). The total number of

actually finished glass artefacts was only 26.

Figure 114: The interpolated density of all glass artefacts found at Gurob
2006-2012.
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The TIN in fig.114 demonstrates the presence of individual glass objects throughout the palace

area, with a high concentration in its southwestern parts, as well as a very high concentration

around  the  industrial  area.  Most  pieces  found  were  fragments  of  jewellery,  alongside

unidentifiable pieces. However, six fragments of glass vessels were also found. 

After excluding the finds from the excavation sites the pattern of distribution changed: The red

portion of the TIN around the industrial area was derived from the 2010 and 2012 excavations

(fig.115). A relatively regular coverage of glass objects in the palace is noticeable only from the

Figure 115: The interpolated density of all glass artefacts found at Gurob
2006-2012, through surface survey only.
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survey data, as well as in the area just to its north, which extends into the fort. 

There being evidence of a further settlement area inside the palace enclosure during the later

Ramesside Period (Shaw 2011b, 454-455) a certain amount of luxury goods is to be expected.

The presence of glass artefacts and fragments of glass vessels fits together with the finding of

glass vessels as part of the burnt groups by Petrie and Hughes-Hughes (Petrie 1891, 16-18, pl.

XVII-XXII).

2.3.3.5 Glass-working related artefacts

Little evidence of glass-working was found, and all the objects relevant to this category have so

far come from survey. Only five objects that could be interpreted as having some use in the

processing or the manufacture of glass were found (fig.116). Three of these are lumps of glass,

which may be raw glass used in the production of final goods, such as vessels and jewellery. Two

of these were found in the North City, creating an area of higher concentration here, though it

can hardly be asserted that two isolated artefacts form a real concentration (fig.117). A piece of

mid-blue frit was found near the North City excavations (NC1 and 2), slightly further south than

the two lumps, possibly indicating the further processing of raw materials, or the presence of

colourants. One glass-rod was found in 2007 in the vicinity of the industrial area, suggesting the

decorating of glass vessels, possibly even in this workshop; but again, one glass-rod does not

imply the larger scale processing of glass.

All together it cannot be said that there exists any real evidence of a glass-industry at Gurob,

neither from the archaeological record of the earlier excavations, nor from the material found

during the work of the GHPP. However, if anything can be tentatively extrapolated from these

results, it is that, if at all, the processing of glass may have taken place more in the northern

section of the city and in the industrial area. Nothing at all can be said about the production of

glass from raw materials, since all evidence is missing.
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Figure 116: All artefacts related to glass-working found at Gurob
2006-2012.
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Figure 117: The interpolated density of all artefacts related to
glass-working found at Gurob 2006-2012, through surface survey only.
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2.3.3.6 Faience artefacts

As the finds of articles from faience were readily available for this analysis, it has been possible

to estimate the final destinations of the finished artefacts (fig.118). Due to the lack of concrete

evidence of a faience-industry at Gurob,147 it is particularly important to take into account the

distribution of the finished objects. The high concentrations of finished finds in one area may

147 Apart from the one faience-mould in the Petrie Museum, UC12589 (see above, 2.3.2.2).

Figure 118: The distribution of all faience artefacts found at Gurob
2006-2012.
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indicate a proximity to a production centre as well  as a great amount of usage.  The faience

artefacts found at Gurob vary in nature. Almost every object is fragmentary, as can be expected

with surface finds, except for a small number of mainly small, solid artefacts such as scarabs. 

With a total number of 502, the group of faience objects is the largest category of finds at

Gurob. 462 of these were found on the surface,  whilst  the others came from excavations or

looted  shaft  tombs.  The most  commonly  found type  of  object  were  jewellery:  small  beads,

amulets and fragments of ring shanks and bezels. The second largest group were faience vessel

sherds. A total of 167 fragments of faience vessels, mainly from the frequently found decorated

bowls, were found at Gurob, only nine of which came from excavations. 

The map showing the TIN based on all faience finds found at Gurob (fig.120) shows an even

distribution throughout the settlement areas, also highlighting faience objects found in the more

remote, less frequently visited areas, such as the northern and western cemeteries. While some

areas of medium concentration can be seen in the palace, industrial area IA1 and the North City,

the South Palace excavations reveal high to very high concentrations. 

After  the  exclusion  of  the  finds  from  excavation  and  looted  burials,  the  same  areas  of

concentration remain visible (fig.119). However, the fact that the data from excavation area SP1

is no longer so obviously visible highlights the other concentrations of faience objects in the

palace area. Only one of these, the southeastern one, appears to have been affected by pottery

collection, with three pottery squares lying in its direct vicinity (fig.112). However, the other

three areas of high concentration in the palace reflect an – unsurprisingly – large amount of

faience artefacts. 

Industrial area IA1 shows another high concentration of faience objects. This area lies directly

to the west of the fort, and the square building is situated just west of the latter. This possible

administrative  and  domestic  complex  (see  3.2.2)  may  imply  the  existence  of  many  faience

artefacts in this area, but does not necessarily imply their production. 

Concerning the reconstruction of a faience-industry at Gurob, it is possible that a localised

cluster of faience-moulds (such as discovered by Petrie in the  area of moulds at Amarna, see

2.2.2.4), together with other evidence related to faience-production are yet to be discovered. This

evidence may present itself in the form of surface finds, but one should also expect to find some

moulds  in  the  houses  of  the  North  City, similar  to  the  findings  from the  smaller  houses  at

Amarna or the South Village at Malqata. Moulds should also have appeared in industrial area

IA1, where there is clear evidence of high-temperature industrial processes. 
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Figure 119: The interpolated density of all faience artefacts found at Gurob
2006-2012, through surface survey only.
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Figure 120: The interpolated density of all faience artefacts found at Gurob
2006-2012.
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Figure 121: The interpolated density of all faience artefacts found at Gurob
2006-2012, through surface survey only.
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2.3.3.7 “Other” vitreous objects

This object group contains only three finds, all vitreous in nature, which may have been made

from either faience or glass (but which has not been not clearly identified). 

All three items from this group are beads, and all come from the industrial area (fig.122). Only

one of them was found on the surface in 2009, while the other two came directly from the area of

Kiln 1. It is unlikely that these three beads (whether from faience or glass) indicate any bead

Figure 122: The interpolated density of all remaining artefacts of vitreous
nature, from either glass or faience found at Gurob 2006-2012.
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production in this area, since IA1 is in fact part of an urban context (see 2.3.1.1) and beads were

commonly worn objects of personal adornment frequently found in urban sites.

2.3.3.8 Pigment

Only four pieces of pigment survive in the archaeological record of the GHPP, and all of them

are  lumps  of  Egyptian  Blue,  an  artificially  produced,  vitreous  substance.  Egyptian  Blue,  a

Figure 123: The interpolated density of all artefacts from Egyptian Blue
found at Gurob 2006-2012, through surface survey only.
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copper-carbonate-tetrasilicate, was won during glass-making in a high-temperature process and

relied on artificial colourants, such as copper (Pusch and Rehren 2007a, 17; Henderson 2013,

13-14).  The substance was then crushed, and either  used as  a  colourant  in glass-making,  or

mixed with water as paint, either as decoration for blue-painted pottery or stonework.  All of

these pieces were found in 2006 and 2007.

While one item of this group came from the northeastern portion of the palace, it is somewhat

striking that the other three came from the northeast and southeast of the industrial area IA1

(fig.123).  As they are only surface finds, it  cannot be said for certain that this  material  was

indeed produced or used here, but it may point towards a possibility that part of IA1 was used for

the processing of these colourants to produce or paint finished artefacts. 
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2.3.3.9 Metal artefacts and metal-working related artefacts

As at Amarna (see 2.2.2.5 and 2.2.2.6), the spatial analysis at Gurob highlights the problem of

the  distinction  between  metal-working  related  artefacts  and  random  pieces  of  metal  found

throughout  the  site.  Metal  objects  may  have  been  discarded  for  scrap-metal  after  becoming

non-functional. These in turn would have become evidence of metal-working, as they would

have been re-melted or reworked into new, finished goods. 

In total, 75 metal artefacts were found at Gurob during the 2006 – 2012 seasons (fig.124).

Figure 124: All metal and metal-working related artefacts found at Gurob
2006-2012.
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Apart from five which could be more or less be clearly identified as tools, such as an awl, a

fish-hook, needles, or jewellery in the shape of a possible Canaanite cow-horns amulet,148 all

objects were interpreted as being possible scrap-metal and therefore evidence of metal-working.

All of these 70 objects are of copper-alloy and have been described as “lumps” or unidentifiable

“fragments”. Most of these are very small and corroded beyond recognition. 

148 This piece, which came from the 2012 excavations in the industrial area, was identified as being of amuletic 
nature by Shaw (lecture given at the Gurob Harem Palace Project Conference in 2012); compare UC23646 in 
the Petrie Museum for a very similar piece from Amarna.

Figure 125: The interpolated density of all artefacts from copper-alloy
found at Gurob 2006-2012, through both survey and excavation.
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The TIN in fig.125 shows a more or less even distribution of metal artefacts throughout the

palace area, in particular the southwestern and the northern parts. A very high concentration of

metal objects can be found around industrial area IA1, with an oval hotspot forming around the

excavation area  itself,  indicating that  this  concentration cannot  be derived solely  from finds

stemming from excavations. In fact, another area of relatively high concentration, lies to the

southeast of IA1. 

When comparing the TIN in fig.126 comprising only finds from surface survey with fig.125 it

Figure 126: The interpolated density of all artefacts from copper-alloy
found at Gurob 2006-2012, through surface survey only.
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becomes evident that much of the data from the industrial area was actually found in connection

with the excavations that took place there. However, large amounts of relevant finds found just to

the north of IA1, together  with the fact  that the area around and just  south of IA1 remains

medium in finds concentration, indicate that both the surface and the sub-surface archaeology in

this area was dense with metal. 

It is possible that metal was indeed processed in workshop IA1, but it is also possible that this

material is not in fact ancient, but belongs to the remnants of military presence on the site. As has

been previously pointed out, the site is pitted by a large number of military training bunkers,

particularly in the area of the palace, and one large bunker lies directly next to IA1. At the same

time, it is possible that at least some of the excavation data from this area comes from a more or

less secure context, and that the surface metal is actually part of the same object group, only

having been disturbed.
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2.3.3.10 Production waste and raw materials

Two  groups  of  objects  which  have  been  queried  together  are  those  of  raw  materials and

production waste (fig.127). Both categories are somewhat broadly defined, and may include a

range of materials and object types both indicating productivity. Only 13 artefacts belonging to

these categories were found, nine of these being production waste and four raw material. Eleven

were found on the surface, with only two pieces coming  from the 2010 IA1 excavation. The

Figure 127: The interpolated density of all artefacts classified as
“production waste” or “raw materials” found at Gurob 2006-2012,

through surface survey only.



249

production waste includes three pieces which have been described as “slag”, and which were

found in 2009. One of these was said to be “glassy” in nature, another one was actually made up

of two pieces, still attached to kiln wall, i.e. mud-bricks, and the third piece was described as

having a “large amount of copper attached”, possibly indicating metal-working. 

The  problem with  these  three  pieces,  all  of  which  were  found  around  and  just  north  of

industrial  area IA1, is  that the whole surface around the kilns was found to be littered with

vitrified  mud-bricks,  initially  falsely  identified  as  “slags”  (see  2.1.1.5).  These  pieces  were

collected and surveyed simply because they appeared special at the time. Many more have been

found since then, and although a true scientific analysis of the vitrified mud-bricks is lacking, it

is clear that they simply formed part of two or more kiln structures. 

Another  four pieces identified as production waste were found around the industrial  area,

although not in the excavation area, and all are fragments of pottery vessels. All of these have

been identified as crucibles or reaction vessels, some of which have traces of copper adhering to

their surfaces, indicating metal-working, but which may also point towards the processing of

glass, using copper-alloy as a colourant. One vessel fragment is said to have “slag” adhering to

it, indicating its being fired at high temperatures, in the context of either metal- or glass-working

(fig.11). The fourth item was identified as a “mould or tray”, and this was found during the

excavation of Kiln 1 in 2010. An artefact like this may indicate the processing of metal as well as

faience-production. 

Two pieces of turquoise were found just north of the industrial area, indicating the processing

of this gem-stone here. The frequency of stone tools and pieces of worked stone in this area,

together with the large quantities of other materials, such as copper-alloy and faience possibly

emphasises the use of turquoise as a raw material in this area. About 70m east of IA1, four pieces

of malachite were found, also commonly used as colourants and possibly fulfilling the same

purpose as the turquoise. The only piece of raw material not found in the direct vicinity of IA1

was a piece of turquoise, discovered in the northwest of the palace enclosure. 

Altogether, it is striking that mainly turquoise was found in this context and classified as raw

material.  It  is  also  remarkable  that  turquoise  appears  to  be  the  most  common  gem-stone,

although this may be a simple preservation issue. It can be said that the largest quantities of

production waste, such as reaction and moulding vessels or crucibles, can be found inside or

close to the industrial area and not across the rest of the site, highlighting the use of this area in

the processing of materials.
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2.3.3.11 Sculpture, worked stone fragments and stone vessel fragments

Many pieces of worked stone,  together with fragments of stone vessels, have been found at

Gurob over the years. The worked surface is usually very small and badly weathered. For this

reason, it is difficult to classify these fragments more specifically, since they may have been part

of stone architecture, relief or sculpture. At the same time, they may have been sculptors' trial

pieces or unfinished sculpture, i.e. unidentified evidence of sculpture-production.

In total, 141 objects from stone, which belong either to the category of stone vessel or other

worked stone, have been found at Gurob (fig.128). Because these all belong to the same rough

category of worked stone, and would have been of higher status due to their decorative nature,

they were all treated as one group in the spatial analysis. Only one piece of worked stone has

been positively identified as an item of “sculpture”, namely a piece of pink granite, but even this

is only a small fragment. 

52 pieces of stone vessels were found, which were distributed in a fashion similar to that of

the  other  pieces  of  worked  stone.  These  vessel  fragments  were  usually  from  travertine,  a

relatively  common,  but  high-status  material  used  throughout  the  Pharaonic  Period  for  small

cosmetic vessels. Apart from the travertine pieces, two of the fragments were from basalt, four

from limestone and one from quartzite. 

The majority of the pieces of worked stone – 41 of the 89 pieces found – were from limestone.

17 pieces were from granite, 16 from quartzite and four from granodiorite, while other stones

included travertine, dolerite and sandstone. In rare cases remains of hieroglyphic inscriptions

were  found,  but  as  most  pieces  were  found  on  the  surface,  these  decorations  were  usually

extremely weathered and illegible. 

The TIN in fig.128 shows a very high density of worked stone around the industrial area,

where over 30 relevant objects were found, not only in the excavation, but also on the surface

around it. This hotspot appears to extend to the south, east and north of the industrial area, as

shown by the light blue colour of the TIN. This indicates that the area yielded a large amount of

stone vessel fragments and pieces of worked stone. Another area of concentration can be seen in

the palace,  in  its  eastern central  section.  However, as  shown below, this  is  due to the 2010

excavations in square H14a, which yielded many worked pieces (Shaw 2010a). 

Eight pieces of worked limestone were found southwest of the palace, around the looted shaft

tomb STB 01 in the South Tombs area. This was to be expected, as the looters chipped out part

of the smoothed limestone walls of the shaft in order to access the burial below. 
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Figure 128: The interpolated density of all pieces of worked stone, in
addition to fragments of stone vessels found at Gurob 2006-2012, through

both survey and excavation.
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Fig.129 shows the distribution of worked stone artefacts and stone vessels from survey only,

without the data from excavations or tombs. Nevertheless, it can be clearly seen that an area of

high density still exists around the industrial area, with almost 20% having been found on its

surface and more in the general vicinity in the North City. 

A low to medium coverage of worked stone objects and stone vessel fragments throughout the

palace indicates that these objects were used here. It is most likely that the palace and also some

Figure 129: The interpolated density of all pieces of worked stone, in
addition to fragments of stone vessels found at Gurob 2006-2012, through

surface survey only.
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of the later New Kingdom houses in the enclosure were decorated,  for instance with carved

limestone relief. The largest number of worked limestone fragments being from here may well

confirm this. However, the overall largest number of worked stones were found in and around

the  industrial  area,  both  during  survey  and  excavation,  and  thus  it  can  be  tentatively

reconstructed that these materials were worked in this area, possibly not in the vicinity of the

kilns, but perhaps in adjacent workrooms. 
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2.3.3.12 Stone tools

A variety of stone tools, 34 in total, were found throughout the palace, in the area around IA1, as

well  as  in  the  North City (fig.130).  The majority, 23 of  these,  are  from flint.  As no lithics

specialist  was  on  site  when  most  of  these  objects  were  found,  there  is  some  uncertainty

concerning these  objects.  Flakes  and bulbs  occur  naturally  through climate  change,  or  even

through the external influence of heavy vehicles driving across the site throughout the military

Figure 130: The interpolated density of all stone tools found at Gurob
2006-2012, from survey and excavation.
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occupation. Blades, hammers,  polishers, grinders and pounders were found, as well  as many

unidentified  objects,  and  none of  these  object  categories  appear  to  cluster  anywhere.  These

artefacts would have been used for the working of stone objects as well as for the processing of

other  materials,  such  as  glass  and  faience  (polishing  and  grinding),  metal  and  leather,  for

example. 

After the exclusion of the 18 stone tools found through excavation, the TIN looks different: as a

consequence of the now very small number of relevant objects present, are hotspots represented

Figure 131: The interpolated density of all stone tools found at Gurob
2006-2012, through surface survey only.
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by  only  two  or  a  few  more  artefacts  (fig.131).  Two  stone  tools  remain  in  the  area  of  the

excavation NC1, but only one in industrial area IA1. Two artefacts described as “pounders” were

found to the southeast of the latter area, at the northeastern corner of the palace enclosure wall.

Some individual finds came from the palace, and there appears to be a relatively good coverage

for the North City. This may indicate that the centre of stone- and other material-working was

not in fact directly in the workshop IA1, but that working took place throughout the North City,

and, to a certain extent, in the palace enclosure. As no houses have either been properly recorded

or recently excavated at Gurob, it is difficult to say exactly in which buildings of the North City

industrial activity took place.



257

2.3.3.13 Textile-production related artefacts

Only nine textile-production related artefacts were found at Gurob between 2006 and 2012, and

only four of these are from surface survey. The total includes two copper-alloy needles, also

analysed as metal artefacts. Most of the evidence is of spinning, and as usual, all artefacts are

very fragmentary in nature. 

Two parts  of  spindle  whorls  were  found,  in  the  form of  wooden  discs,  as  well  as  three

Figure 132: The interpolated density of all artefacts related to
textile-production found at Gurob 2006-2012, from survey and excavation.
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fragments of spinning bowls, and this evidence comes from both the palace and industrial area

IA1. Evidence of weaving exists in the form of two pottery loom weights, one having been found

in the central part of the palace, and the other in the far northern cemeteries. 

Although the evidence of textile-production at Gurob from survey and excavation appears as

individual scattered artefacts it is evident that the highest area of concentration lies in the central

and northern portion of the palace (fig.132). Another area of greater concentration can be seen in

the industrial area, but two objects, a fragment of a spinning bowl as well as a disc probably

belonging to a spindle whorl, were both found during the excavations at IA1.

After the exclusion of the excavated artefacts from the dataset, only four objects remain, three

of  which  were  found  inside,  or  just  west  of  the  palace  enclosure  (fig.133).  These  are  two

copper-alloy needles and a fragment of a spinning bowl. This evidence of textile-production is

not very great and cannot be used as real evidence in arguing that textile-production took place

mainly in the palace enclosure. There is an additional problem concerning the needles, in that

they may have been used for a number of purposes, including leather-working and as cosmetic

items. Therefore, the location and extent of the textile-industry at Gurob cannot be reconstructed

on the grounds of the finds made by the GHPP between 2006-2012, but would have to be based

only on the evidence from Petrie's excavations and the Gurob Papyri (Reiser 1972, 57-58).
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Figure 133: The interpolated density of all artefacts related to
textile-production found at Gurob 2006-2012, through surface survey only.
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2.3.3.14 Clay figurines

One final object category to be discussed is that of the clay figurine. Although this object type

cannot be treated as a high-status artefact, it will be demonstrated in the following section that

these figurines stand in close relationship to both the royal harem and the industrial area. The

largest  number  of  these  small-scale  pottery  figurines  belong  to  the  group  of  the  so-called

woman-on-bed figurines (see  2.1.1.7).  Most of these figurines appear to have been moulded

using an open mould, as fingerprints are often visible on their backs. The women are usually

depicted nude and frequently have a baby next to them or are shown suckling it (fig.19). Any

decoration, such as paint, or incised or stamped details have usually been weathered away. The

figurines were probably connected to the women of the harem, and the fact that none of those

found between 2006 and 2012 were whole, but in fact frequently broken across their thickest

body areas, such as the thighs or the upper torso, indicates that they may have been intentionally

destroyed. This may have been done in order to purge sickness and disease (Waraska 2008, 3),

and the figurines would have been discarded after their purpose had been fulfilled (Stevens 2006,

85-89, 280-281, 282, 314). 

Apart from the woman-on-bed figurines, other types included animals, such as cobras, which

would have been modelled by hand (Szpakowska 2003), and possibly crocodiles, which also

appeared to have been moulded.149

It becomes evident through fig.134 that most clay figurines were found in and around the

industrial area, as well as throughout the North City, with an area of very high concentration

around IA1 and another hotspot further to the north. A total of 54 clay figurines were found at

Gurob between 2006 and 2012, 36 of these coming from surface survey. 18 were found during

the excavations of the industrial area in 2010 and 2012. 

149 See, for instance  Kemp and Stevens 2010b, 225-230 for examples from the Amarna Grid 12, House of Ranefer 
and N50.23 excavations. 
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Figure 134: The interpolated density of all clay figurines found at Gurob
2006-2012, through survey and excavation
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After the exclusion from the data of the 18 figurines found during the IA1 excavations an even

coverage throughout the southern part of the North City can be observed, as well as a somewhat

high concentration to the north, where 14 figurines were found, forming a fairly dense cluster

(fig.135). 

In summing up, it can be said that most of the woman-on-bed figurines came from the North

City and just south of it, from the industrial area and the fort. The high concentration of figurines

from the IA1 excavations, in particular from the fill  of Kiln 1, despite this possibly being a

Figure 135: The interpolated density of all clay figurines, through surface
survey only.
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secondary,  wind-blown  deposit,  suggests  that,  at  least  to  some  extent,  these  objects  were

produced in this workshop, for consumption by the inhabitants of the North City. Kiln 1 was

most probably used for the firing of pottery vessels, and therefore it may also have been used to

fire clay figurines (see  3.2.2). Their small size would allow them to be stacked between the

vessels, not necessitating separate firing. It is interesting to observe that no figurines were found

inside the palace enclosure, which may indicate that these were only used or discarded locally in

the North City, and perhaps only during a certain period. 

2.3.4 Summary and conclusions: Gurob

It has been shown in the spatial analysis for Gurob that indeed the greatest number of objects

relevant to this study came from the industrial area, including the excavations at IA1. The TIN in

fig.136 confirms this distribution, as do the individual discussions above. It has been shown that

hotspots exist for finished faience and glass artefacts, “other” vitreous objects,  metal artefacts,

pigment,  production  waste  and  raw materials,  sculpture,  worked  stone  fragments  and  stone

vessel fragments, and clay figurines. Direct evidence of industrial activity from the 2006 to 2012

seasons at Gurob is sparse. Such industries, for which a clear presence around the industrial area

or in IA1 was expected, yielded too few artefacts to be absolutely certain. This group includes

the evidence of the processing of glass and the production of faience objects, 

It is hard to trace the processing of metal, since most artefacts from copper-alloy are so badly

corroded and so might be interpreted as scrap-metal or as long broken finished artefacts. Hence it

will  be impossible to reconstruct a metal-industry at  Gurob until  any definite metal-working

related artefacts from this site can be placed into a more definite archaeological context.

It has been shown that stone tools were found in and around, and mainly to the east of the

industrial area, therefore indicating a possibility of stone-working and the processing of other

materials, such as wood, leather or food, in this area. 

The lack of evidence of the production of textiles – as well as textiles articles – is striking.

With the Gurob Papyri providing so much reference to foreign women manufacturing textiles, as

well as in comparison to the wealth of textile-production related artefacts, in particular at the

Petrie Museum, it would have been expected that more such artefacts would have been found by

the GHPP. It is likely, therefore, that more excavation will be necessary in order to shed more

light  on the  presence  of  this  industry  at  Gurob.  In general,  future  seasons  at  Gurob should
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produce more material related to the production of all these goods. 

The results of the spatial analysis indicate that there may have been a multifunctional workshop

in industrial area IA1 and its surroundings. The overall distribution patterns furthermore suggest

an active settlement throughout the New Kingdom in both the palace enclosure and the North

City. In fact, fig.136 highlights these two areas of settlement thoroughly, showing high densities

in relevant artefacts in both areas. 

Figure 136: The interpolated density of all relevant finds found at Gurob
2006-2012, through surface survey only.
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Account should be taken of the fact that a variety of survey methodologies, including the

collection  of  pottery,  systematic  field-walking  and  individual  peoples'  perception,  will  have

influenced these results. In addition, it is a somewhat unfortunate circumstance that none of the

artefacts found during the settlement excavations by Petrie, Hughes-Hughes and Brunton and

Engelbach can be even roughly located on the map, and thus valuable information has been lost. 

Despite  this,  the  spatial  analysis  has  demonstrated  that  a  variety  of  activities,  such  as

metal-working,  stone-working,  and  possibly  faience-production  probably  took  place  in  and

around workshop IA1. The evidence of glass objects and glass-working from the GHPP's work,

however, is sparse and does not reflect Brunton and Engelbach's interpretation of Gurob's kilns

as being glass-producing or -working. The variety of finds discovered throughout the rest of the

city is very similar to that of many New Kingdom settlements, with a large proportion of faience

objects, as well as metal tools (in particular from Petrie's excavations) and pieces of worked

stone, which would have been part of larger objects. 

The two graphs in  fig.137 and  138 show the  proportions  of  all  artefacts  found at  Gurob

between 2006 and 2012, both the entire dataset of 986 finds (including material not featured in

the present analysis), and the 803 of these finds from surface survey only. Although the maps

used in the spatial analysis show that distribution patterns change after the data from excavations

and looted tombs has been removed, the statistics above demonstrate that the proportion between

almost all groups of artefacts remains almost equal, the only two categories that change slightly

being those of the irrelevant artefacts and the textile objects.

In summing up,  it  can be said  that  the spatial  analysis  for  Gurob has  been successful  in

demonstrating that the site was indeed occupied mainly in the areas of the palace enclosure and

the North City, as initially suggested by Petrie (see 2.3.1.1). Although no individual houses can

yet be traced on the ground (as opposed to remote sensing through satellite  imagery) it  has

become evident that much industrial activity took place in and around the workshop excavated at

IA1, as well as in the North City. It has not been possible to pinpoint the exact industries that

took place in this workshop, although it appears to have been multifunctional in its nature (see

3.2.2). The distribution of finished goods shows that the produce from the industrial area may

have been directly supplied to the palace and the North City, although this may also have taken

place through the fort, if this fulfilled an administrative function. Judging from its layout and its

location to the northeast of the palace, the square building west of the fort, which appeared to

include workshop IA1, may also have been involved in the redistribution of finished artefacts, as

well as the supply of raw materials. 
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Figure 137: Graph showing the proportions (in percent) of all 986 finds found at Gurob
2006-2012, from survey, looted burials and excavations.
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Figure 138: Graph showing the proportions (in percent) of all 803 finds found at Gurob
2006-2012, from surface survey only.
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2.4 Malqata

2.4.1 Introduction

These sections  present  the 18th dynasty  royal  city of  Malqata  in  the light  of  New Kingdom

high-status industries. This site has been selected, since much evidence has been discovered here,

particularly  with  regard  to  faience-production  and  glass-working,  and  there  is  also  limited

evidence of metal-working and, possibly, of sculpture-production. I have had the opportunity to

study the unpublished materials from the excavations by the Metropolitan Museum of Art, New

York, at Malqata, which took place during the early years of the last century. In addition, I was

Figure 139: Malqata and its wider environs, after Waseda University 1993,
57.
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able  to  access  some  of  the  material  relevant  to  glass-working  and  faience-production  from

Malqata  at  both  the  Brooklyn  and  Metropolitan  Museums  and  I  was  furthermore  given

permission  to  study  some  of  the  unpublished  site  reports,  plans  and  finds  lists  from  the

University Museum of Pennsylvania mission, which took place between 1971 and 1977.

Accessing these archives and studying a sample of the materials from the relevant areas was a

necessity, as the quality and extent of published material related to excavations and survey work

done  at  Malqata,  especially  between  1888  and  1971  is  somewhat  patchy  in  nature.  The

pre-modern excavation reports, for instance that by Tytus (1903), or those by Winlock (1912,

1914) for the Metropolitan Museum missions,  simply state in a matter-of-fact way that they

located the remains of glass factories in, for example, the South Village. They usually continue to

list some of the artefacts that were found, which would indicate the presence of glass-working

and faience-manufacture in the area, but they do not describe these objects in any detail, and nor

do they indicate where – within the large area covered by the South Village – they were found.

The  excavation  diaries  kept  in  the  Metropolitan  Museum's  archives  revealed  no  detailed

information as to more precise locations or quantities of finds. They did, however, make possible

a better understanding of the origins of these interpretations, and the sample of relevant artefacts

examined made possible further identification and clarification of their nature. 

Hence, no genuine spatial analysis, such as was done for the material from Amarna or Gurob,

has been possible for Malqata. The following sections will, nevertheless, present the material in a

sufficiently comprehensible manner, and, at least in outline, the organisation of the production of

high-status materials at this site.

In the following sections, an overview of the site, its history of occupation and layout are

provided, as well as the history of excavation, together with the problems caused by insufficient

depth of recording, and a detailed discussion of the evidence of productivity in its archaeological

context (figs.139, 140 and 141).



269

2.4.1.1 The site, its buildings and history of occupation

The site of Malqata is situated on the west bank of Thebes, just south of the temple of Medinet

Habu (fig.1). Its modern Arabic name means “the place where things are found”, referring to the

numerous visible surface finds collected in the past. It lies in the desert,  on the edge of the

cultivation, to the west of the northern mounds of the Birket Habu.

Although a detailed description of the site and its history of excavation can be found below

(see 2.4.1.2), a list of its main elements, their alternative names and the respective excavators has

been presented here. This list is designed to ease the accessibility of the site to the reader, as

terminology in publications has not always been consistent. The numbers given to each element

are shown on each of the maps supplied (figs.139, 140 and 141), and the bold names of buildings

and features are the ones used in this section:

1. The Great Palace, also known as the “Palace of the King” or the “Palace of Amenhotep

III”: This building was excavated by Tytus and Newberry between 1902 and 1903 and by

Evelyn-White and Winlock of the Metropolitan Museum between 1910 and 1911. It was

furthermore surveyed by the Waseda University team between 1979 and 1981 and forms

one of the focal points for the active Metropolitan Museum / Michael C. Carlos Museum

Figure 140: Malqata, after Kemp and O'Connor 1974, 111. The small letters indicate the
locations of Kemp and O'Connor's 1970s trenches.
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joint mission.

2. The South Palace, also referred to as the “Palace of Queen Tiy” or the “Palace of the

Queen”: This was also excavated by Tytus and Newberry in 1902-3 and also contains the

South Magazines (3, below).

3. The  South Magazines, or just “Magazines”: These form part of the South Palace, and

were excavated during the Tytus and Newberry mission. 

4. The West Villas were excavated by the Metropolitan Museum between 1911 and 1912.

5. The  North Village was  also  subject  to  excavation  by  the  Metropolitan  Museum,  by

Lansing and Winlock, during the 1917-18 season. It is also known as “Lansing's Village”.

6. The North Palace is also sometimes referred to as “White's Palace”. It was excavated on

behalf  of  the  Metropolitan  Museum,  first  by  Evelyn-White  in  1915,  and  was  then

“finished” by Lansing between 1917-18.

7. The  Pavilion, or “(Audience)  Pavilion”, this being is its new name, given to it by the

active mission at Malqata, is known as the “Belvedere” [sic.] or “Audience Hall” from

pre-modern  excavation  reports.  This  platform  was  excavated  by  Lansing  for  the

Metropolitan Museum from 1917 until 1918.

8. The  Amun Temple has also been known as the “Festival Hall”. It was excavated by

Lansing for the Metropolitan Museum in 1917.

9. The South Village has no alternative name. It was excavated by Tytus and Newberry in

1902 and 1903 and by Evelyn-White and Winlock of the Metropolitan Museum from

1910 until 1911, and possibly again during the 1911 to 1912 season.

10. The  Birket Habu has been described by all excavators, but only Kemp and O'Connor

examined its stratigraphy and use in any detail in the course of their 1971-77 work, for

the University Museum of Pennsylvania.

The two outliers to the southeast of Malqata, platforms Kom el-Samak  and Kom el-Abd, also

visible in fig.140, have been introduced below, but do not feature in the main discussion on

Malqata.
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The settlement itself dates to the reign of Amenhotep III, and more specifically to his 30 th regal

year, when it was established to celebrate the king's first  Hb-sd (Sed-) festival, the jubilee and

rejuvenation celebration of his 30 years of reign. He celebrated a total of three festivals, the other

two taking place in his 34th and 38th regal years. The full extent of the ancient site is not known,

partly due to lack of excavation around its boundaries as well as to poor preservation. 

The main features making up this settlement will be described briefly below. Please refer to

the maps in figs.139, 140 and 141 for their locations: 

The Great Palace and the South Palace (1)

The main building or building complex found at Malqata is the Great Palace in the southern half

of the core site, which forms a large palatial complex together with a small structure to its east,

Figure 141: Malqata, the core site. After Lacovara 1997a, 113.
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the South Palace (2), (Lacovara 1994, 9). The palace yielded many highly detailed wall paintings

similar  to  those  found  at  Amarna,  some of  which  are  still  in  situ,  while  others  have  been

removed. The Great Palace is a regular and symmetric structure typical of New Kingdom royal

palaces,150 and the South Palace includes a large kitchen and household block, as well as a set of

long and narrow magazines (3). These magazines contained some of the evidence of industrial

activity at Malqata discussed below (see  2.4.2.3). The whole complex lies at the northernmost

point  of the Birket  Habu harbour  basin (10).  The Great  Palace probably replaced an earlier

palatial structure, the remains of which have been discovered in the debris around the Birket

Habu (Lacovara 1994, 9; Kemp and O'Connor 1974, 129-130).

The West Villas (4)

To the west  of  this  complex lie  the so-called  West  Villas,  a  group of  three almost  identical

buildings with layouts somewhat resembling those of the larger, enclosed residences at Amarna

(Endo 1995, 26ff.; Spence 2004, 9; Kemp 1977a, 127; Fairman 1949, 42; Lacovara 1994, 19; see

2.3.1.1). However, it is likely that the function of these was purely administrative rather than

residential, as many administrative documents have been found here (Lacovara 1994, 10; Hayes

1951, 232-234). Directly attached to the north of these buildings there is an annex, and to the

west of both there is a block of small houses arranged in three rows and columns, encompassed

by an enclosure wall  and aptly named the “Walled Village”.  The entire  set  of  villas,  walled

village and annex was enclosed by a set of two mud-brick walls, thus most probably forming a

functional unit,  the full  extent of this  complex being unknown. The remains of at  least  two

further annexes can be found to the east and northeast. 

The North Palace (6)

A second palatial structure, to the north of the Great Palace, is known as the North Palace. This

building is long and narrow, orientated east-west, with the remains of a courtyard to the north.

This is a slightly unusual layout for a New Kingdom palace and can be compared to the plan of

the roughly contemporary harem palace at Gurob (see 2.3.1.1), the enclosure of which contains

two long, narrow buildings. 

150 Compare this structure, for instance to the North Palace at Amarna, see 2.2.1.3.
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The North Village (5)

An area of settlement can be found to the west of the North Palace. Known as the North Village,

it encompasses a large number of small houses with very thin walls, usually no thicker than one

or two mud-bricks,  which is  why their  preservation is  usually  bad.  This is  one of the areas

probably more permanently occupied by workers and lesser officials, who would presumably

have kept the site in working order when the king was not in residence. 

The (Audience) Pavilion (7)

This large mud-brick platform stands to the north of the North Village. It may have been used as

a window of appearances (Lacovara 1994, 9; comp. Kemp 2012a, 42-43). 

The Amun Temple (8)

The northern edge of Malqata is marked by a very large building measuring c.100 x 180m. This

is a temple dedicated to Amun, which was added to the site in the 34 th year of the reign of

Amenhotep  III,  prior  to  his  second  Hb-sd (Hayes  1951,  36;  Lacovara  1994,  9).  Only  the

sanctuary portion of this complex, which contains fragments of sculpture, is in the style typical

of the 18th dynasty temples. The entrance to the east, however, leads to a large, almost square

open courtyard,  reminiscent of those belonging to the temples dedicated to Aten at  Amarna,

which usually contained scores of offering tables (Kemp 2006b, 280). This courtyard may have

been used in the Hb-sd festivities during which the pharaoh would have run to prove his lasting

agility.

The South Village (9)

The South Village is one of the focal points of this thesis due to its yielding extensive evidence

of faience-manufacture and glass-working. It is located to the southeast of the Great Palace,  at

the western side of the mounds B4 and B5 of the Birket Habu, which sprawl westwards. It forms

a large and unbounded area of c.265m², consisting of small houses similar in build to those of the

North  Village,  and  therefore  also  very  badly  preserved.  This  area  of  settlement  has  been

interpreted as a worker's village, and its slightly outlying location, in addition to its proximity to

the Birket Habu mounds strengthens this interpretation. In any case, it is highly likely that this

area of settlement was longer and more permanently occupied than the rest of Malqata, except

for, perhaps, the North Village.151

151 It is debatable whether the South and North Villages were constantly occupied, even outside the palace's periods
of use. It is, however, very likely that these areas of settlement had been occupied immediately before, during 
and after each Hb-sd in order to prepare and to tidy the site after the Hb-sd festivities. 
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The Birket Habu (10)

The Birket Habu, the large harbour basin, was also established during the reign of Amenhotep

III. Measuring 2.5km in length north to south, and forming Egypt's largest earthwork (Kemp

2006b, 277-279), it is still visible to the present day, although the southern mounds have become

overgrown through cultivation. 

The Outliers

An ancient road connecting the funerary temple of Amenhotep III at Kom el-Hitan, the Amun

Temple of Malqata (8) and the other ceremonial buildings, leads south, past the Birket Habu to a

mud-brick platform known by its modern Arabic name of Kom el-Samak (Waseda University

1983; Waseda University 1985, 20-21; Wanatabe and Seki 1986). This platform was probably

used in the Hb-sd celebrations of Amenhotep III, but its use as a placement for a royal hunting

tent  has  also  been  suggested  (Kemp  1977c,  77-78).  The  road  ends  in  the  vicinity  of  Kom

el-Samak, at a Ptolemaic temple known as Deir esh-Shelwit, which most probably replaces an

earlier one. Another mud-brick platform, which has been named Kom el-Abd, stands further

south.  A large area of desert  lies to  the south of this  platform, and it  appears  to have been

intentionally cleared in antiquity. Large stones mark the edges of this area, the purpose of which

is uncertain, although they may have been quarried for sculpture-production.152 

Although certain portions of the city appear to be more organic in growth and unenclosed, it

can be observed that most ceremonial and administrative buildings were surrounded by series of

enclosure walls, several mud-bricks in thickness. The city was most probably truly abandoned

after the death of Amenhotep III, although some minor settlement, industrial, and cultic activity

may still have taken place.

2.4.1.2 History of excavation and related problems

This section briefly describes the history of excavations at Malqata, as well as the problems with

the data from these, which mainly resulted from poor and insufficient recording during the work

in the 19th and early 20th centuries.

Daressy

The palaces and settlement  of Malqata  were first  examined by Georges Daressy in 1888 on

behalf of the Egyptian Antiquities Service. Daressy worked mainly in the Great Palace, where he

excavated a small sondage and found a throne platform as well as some painted plaster walls and

152 See the final section of the current mission's blogpost on the site's history: 
http://imalqata.wordpress.com/history/ and C. Roehrig, pers. Comm. October 2012. 
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ceilings (Daressy 1903, 165-170). 

Tytus and Newberry and the Tytus Collection

Between 1902 and 1903, the site was excavated by Percy Newberry and Robb de Peyster Tytus.

They re-examined the sections of the palace examined by Daressy and expanded these, focussing

on the northern part of the Great Palace as well as the eastern “harem”. One major aspect of the

site investigated by Tytus and Newberry was the South Village. This area of settlement would

later  be  examined  in  greater  detail  by  the  Metropolitan  Museum missions.  However,  in  his

excavation report Tytus (1903, 25) describes the area as being occupied by “houses of artisans,

workers in faience”, these being “rudely built huts”. It can therefore be stated that Tytus located

the first evidence of the working of glass and faience at Malqata, in the South Village. He writes

that he found “a factory for the manufacture of glazed objects” in the form of “hundreds of

moulds, fragments of rings, charms, pendants, beads etc.” Although Tytus'  publication of his

work undertaken in the palace area at Malqata was extremely advanced and detailed for the time

(Lacovara 1994, 6), his report on the South Village, and the precise location of the objects he

describes remain unpublished.153 However, a sample of materials relevant to this chapter was

brought to New York by Tytus and is now kept in the Brooklyn Museum and is known as the

Tytus Collection:

The Tytus Collection contains numerous artefacts related to the manufacture of glass objects,

such as glass-rods, chips of raw glass and unfinished beads (figs.142 and 153). In addition, there

are hundreds of faience objects, both fragmentary and complete, which mainly consist of pieces

of  commemorative  ring  shanks,  beads  and  other  items  of  jewellery  and  decoration  (fig.6).

Faience-moulds are also part of the collection, together with some ostraca and items of other

materials, such as gold. 

A PhD thesis by Tammy Krygier (2005) discusses the evidence of the manufacture of faience

and glass objects at Malqata. However, her work focusses only on the material from the Tytus

Collection, and fails to place it in context with other relevant material recovered from Malqata.

Furthermore,  Krygier's  work  largely  neglects  the  archives  of  the  later  excavations  by  the

Metropolitan Museum. While the present analysis does not discuss the Tytus Collection in great

detail, it does draw together all the sources listed above to gain as broad a picture of the glass-

153 Van Siclen, in his post scriptum to Tytus' excavation report (1903) notes that to the date of publication in 1994 
there still had been no report produced on the glass- and faience-industries in the South Village. The author, 
when working on the Malqata archives in the Metropolitan and Brooklyn Museums, New York, found no 
detailed notes on the South Village excavations from Tytus' work. The Griffith Institute, Oxford, houses a small 
amount of archival material related to the Tytus / Newberry expedition, but this has not been consulted. It is 
planned to incorporate this material in a later study of the Malqata material.
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and faience-industries  at  Malqata  as  possible,  rather  than  focussing  on one  specific  dataset.

Furthermore, the Tytus Collection is probably an unrepresentative, sample154 of material related

to glass- and faience-industries excavated by Newberry and Tytus at the South Village.155 The

collection  was initially  brought  to  America  after  the  1902-3  season,  then  passed on to  Mrs

Lawrence Coolidge, a family relation of Tytus, who then gave the collection to Mrs Mildred

Bliss. Mrs Bliss subsequently gave the collection to Dumbarton Oaks Library, Washington D.C.

in 1937, from where it was sold to the Brooklyn Museum in 1948.156 The sale was made on

behalf of John Cooney, and the pieces have never been properly catalogued or acquisitioned.157 

154 The definition of a sample is problematic, as it is not certain whether or not this actually represents the correct 
ratio of finds made by Tytus and Newberry at Malqata.

155 See 2.4.3.1 for a further discussion of the Tytus Collection and the other artefacts from the South Village.
156 According to an archival document kept in the Brooklyn Museum, New York, the collection was actually 

“given” to the Brooklyn Museum in return for a small contribution after J. Cooney had apparently lost interest 
in it.

157 The documentation of this collection is very patchy in nature. The items are kept in trays in the museum's 
magazine, but seem to have been mixed up with some material, which is either later in date or may even come 
from other sites. There are some Graeco-Roman pieces in the trays holding the Tytus Collection (see, for 
instance the glass dog in fig.142, bottom centre). These may have come from a later phase of occupation of 
Malqata, but may also have arrived in the collection by mistake. Krygier (2005) has established a catalogue of 
some of the material, and thus given acquisition numbers to some artefacts, but she has concentrated only on 
very specific object groups, which means that a large portion of the material still remains to be numbered. 

Figure 142: A tray with glass-rods and fragments of glass vessels belonging to the
Tytus Collection. Courtesy of the Brooklyn Museum, New York. Photo: author.
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The Metropolitan Museum of Art: Winlock, Evelyn-White and Lansing

Between 1910 and 1920 the Metropolitan Museum of Art, New York, undertook further work at

Malqata,  including  excavations  by  Herbert  Winlock  and  Hugh  Evelyn-White  (1910-15),

Ambrose Lansing (1916-18), and finally Winlock again (1919-20). The excavations in the South

Village were begun in the same season. Although excavation diaries give no hint of any work

undertaken here,  there exist  photographs of the South Village dated to  this  season (fig.143).

Furthermore, Winlock's diary dated 31st December 1910 mentions a letter from Tytus describing

an area matching the South Village, but it is not clear from this to what extent work was actually

undertaken during  that  season.  During the  1910-11 season Winlock and Evelyn-White  were

joined by illustrator H.W. Palmer-Jones, who copied paintings and drew plans, including – most

probably – the 1:200 South Village Plan (fig.146). 

Further  palace  paintings  were  cleaned  and  removed  in  1911 and  1912  (Winlock  1914).  In

addition,  diaries  refer  to  some  buildings  west  of  the  palace,  the  West  Villas.  According  to

Palmer-Jones'  diary  from this  season the  “clearance  of  Tytus'  work”  was  undertaken,  which

meant the removal of backfill and the examination of the rubbish heaps next to the South Village.

No work was done between 1912 and 1914, but during the 1914-15 season Evelyn-White

Figure 143: Archive photograph showing houses in the South Village during the 1910-11 season.
Courtesy of the Metropolitan Museum of Art, New York.
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excavated what is now known as the North Palace. As part of the list of objects he found in this

building's magazines he lists faience-moulds (Evelyn-White 1915, 254). 

No work was undertaken during the 1915-16 season. Winlock and Lansing worked at Malqata

in 1917 and 1918, and their work concentrated on the area around the Amun Temple. The North

Village was also excavated during this season, and it became known as “Lansing's Village”. The

buildings of this area of settlement are of the same thin-walled nature of construction as those at

the South Village (comp. figs.143 and 149). The 1917-18 season also focussed on the so-called

“Belvedere”, the  Pavilion to the south of the Amun temple, directly to the north of the North

Village (Lansing 1918). One of Lansing's notes describes a north – south orientated wall located

in the “dump in the depression east of the hill north of the big wadi”.158 This wall was followed

by the excavators, and much evidence of the manufacture of glass objects was found (see 2.4.2.4

for a further discussion of this area).

No work took place in 1918-19, but in the following season Winlock started excavating to the

east of the North Palace, where three outbuildings were found on the slope of mound B1 of the

Birket Habu. During this season the surveyor and illustrator Hauser joined the mission and began

drafting a 1:1,000 plan of the site.159 For this plan (now in the Metropolitan Museum archive),

which includes a datum point in the South Village, which in recent years has been relocated,160

several older plans were used, such as the 1:200 South Village plan (fig.146).

The University Museum of Pennsylvania

Between 1971 and 1977, work at Malqata was carried out by Barry Kemp and David O'Connor

on behalf of the University Museum of Pennsylvania. In five seasons of work and a series of test

trenches they examined primarily the Birket Habu and its associated area of settlement, the South

Village.161 Their 1973 excavation in this area was entitled “Site J”. Detailed results are yet to be

published.162 Site J  encompassed ten excavation squares,  and covered an area of 250m² (see

3.3.3).

It has not been possible to fully relocate Site J through the active mission to Malqata. It is,

158 This is an unpublished note kept in the Metropolitan Museum's archive.
159 No digital copy of this plan exists, but I was able to view it in the Metropolitan Museum's archives.
160 This has been published as a blogpost: 

http://imalqata.wordpress.com/2012/02/19/sometimes-x-does-mark-the-spot/
161 Kemp in preparation; Kemp and O'Connor 1974; Kemp 1974; O'Connor 1972 and 1979; Hope 1978; Leahy 

1978.
162 The author used a finds catalogue produced by Ian Shaw for his PhD thesis (Shaw 1988) for the analysis of the 

material found at Site J, as well as unpublished plans and reports and is grateful for the opportunity to use this 
material. The report of the season's work at Site J is forthcoming and will be authored by Barry J. Kemp (Kemp 
in preparation).
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however, evident from fig.140 that it lay to the southwest of the South Village, outside the area

excavated  by  the  Tytus  and  Newberry,  and  the  Metropolitan  Museum  missions.  An  aerial

photograph (fig.144) taken of Malqata in the 1920s, after the Metropolitan Museum excavations,

shows  a  sandy  area  to  the  northwest  of  Birket  Habu  mound  B5,  just  north  of  mound  B6.

According to Catharine Roehrig (pers. comm., October 2012), this is the possible location of

Site J. 

A magnetometer survey has been undertaken in this area by Tomasz Herbich of the Polish Centre

of  Mediterranean  Archaeology  in  recent  years,  but  the  readings  revealed  no  remains  of

settlement in this area (C. Roehrig, pers. comm. October 2012), although it is possible that the

exact location of Site J was not surveyed, or that other geophysical survey methods may be more

successful. 

Superimposing  the  location  plan  (fig.140,  from Kemp and  O'Connor  1974)  on  the  aerial

photograph  confirms  that  Site J  was  indeed  located  in  this  sandy  area  (fig.144).  The  aerial

photograph shows the general wadi-like nature of this area,  indicating that it  was frequently

subject  to  flooding,  and Kemp and O'Connor's  report  on site  J,  mentioning flood sediments

confirms this (Kemp in preparation).

Figure 144: Aerial photograph of Malqata dating to the
1920s. Courtesy of the Metropolitan Museum of Art, New

York.

Location 
of Site J
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The slightly detached position of Site J confirms that it was never excavated by any of the early

1900s missions to Malqata, and there is no correlation or overlap between the plan produced by

the  Metropolitan  Museum mission  and the  detailed  one  of  Site  J  (fig.183).  Both  Kemp (in

preparation)  and  Roehrig  (pers.  comm.  October  2012)  state  that  the  excavations  by  the

Metropolitan Museum in the 1910s never reached the ancient floor levels, either in the South

Village or in the North Village, which means that the plans of the houses made during the earlier

excavations might have been different if past excavations had been been more thorough. Kemp

and O'Connor also surveyed the platform Kom el-Abd during this phase of work (Kemp 1977c).

Waseda University

The site was surveyed and excavated by Waseda University, Tokyo between 1972 and 1981, and

their  work  concentrated  mainly  on  the  site  of  Kom  el-Samak  (Kawamura  1973  and  1976;

Wanatabe and Seki 1986; Yoshimure 1984 and 1985). The same mission worked on the Great

Palace  and  the  in  situ wall  paintings  between  1985  and  1988  (Waseda  University  1991;

Nishimoto 1992). 

Figure 145: Location plan produced by Kemp and O'Connor (1974,
111) superimposed onto the aerial photograph of Malqata. Courtesy of

the Metropolitan Museum of Art, New York.
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The active mission to Malqata: The Metropolitan Museum of Art and the Michael C. Carlos 
Museum of Emory University

A new joint mission,  mentioned above, was formed in 2008 between the Michael C. Carlos

Museum of Emory University, as well as the Department of Egyptian Art of the Metropolitan

Museum of Art, New York, under the direction of Peter Lacovara and Diana Craig Patch. The

work of this mission is mainly defined as a survey, with the general aims of restoration and

publication, but some test trenches are also being excavated, mainly in order to re-establish the

locations of pre-modern excavations and the re-excavation of some structures, in order to better

understand the archaeology and history of the site.163 One of the areas this  mission plans to

examine archaeologically in forthcoming seasons is the South Village, in particular its link to

faience manufacture and glass-working. 

2.4.2 The archaeology of production at Malqata: the settings

This section discusses the finds relevant to industrial activity at Malqata in their archaeological

contexts, thus trying to recreate the level and nature of the work processes taking place in the

various areas of the settlement. A variety of methods of glass-working, faience manufacturing as

well as metal-working debris appear to have been found in the different areas at Malqata. It is not

certain  what  the  proportions  of  the  quantities  or  original  finds  are,  and  so  a  statistical,

quantitative and spatial analysis of the material is not possible.

The first part of this section provides a detailed description and analysis of the archaeological

contexts in which materials relevant to production have been found over the years at Malqata.

Beginning with the South Village, the probable hub of industrial activity, both archival material

and modern records are discussed in order to provide a picture of the spatial and architectural

setting in which production took place. The following parts describe the nature and approximate

quantities of the finds from Malqata.

2.4.2.1 The South Village: architecture and setting

The 1:200 plan of the South Village (fig.146) shows five groups of buildings surrounded by two

to three smaller groups of houses. It is likely that in antiquity these formed one large, continuous

area of settlement, interspersed by some narrow roads. However, due to the bad preservation of

the mud-brick walls, as well as incomplete excavation of the South Village, our knowledge of the

163 This will eventually lead to an opening of the site to the public and more detailed publication. This mission's 
work is currently published in the form of blogposts: http://imalqata.wordpress.com/.
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architectural remains of this area of settlement remains limited.

The layout of the settled areas is very similar to that found in the groups of smaller houses at

Amarna (see 2.2.1.3). None of the structures have walls thicker than 1-2 mud-bricks, and while

the  rooms  vary  in  size,  they  do  not  appear  to  follow  any  particular  order,  so  that  the

reconstruction of of individual house-units from several rooms becomes difficult.  Apart from

these  spreads  of  loosely  arranged  houses,  two  larger  buildings,  A and  B,  which  may  have

fulfilled an administrative function, can be made out on the plan.

One of these buildings can be seen towards the centre of the South Village (A in fig.146). It is

contained within a large enclosure wall, the extent of which is uncertain. Its southern and eastern

enclosure walls appear to be considerably more substantial than the other mud-brick walls found

A

Area of vitrified 
mudbrick

B

Figure 146: The Metropolitan Museum's 1:200 plan of the South Village, dating to the 1910s.
Highlighted features are described in the text below. Courtesy of the Metropolitan Museum of

Art, New York.

B
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in the South Village, and for the same reason the current mission working at Malqata was able to

trace the remains of this wall in 2012. Some subdivisions are also visible within and just outside

this wall, especially to the north, and these are much more regular in layout than other buildings

in this area. 

The other building (B in fig.146) lies between mounds B4 and B5 of the Birket Habu; it is long

and narrow in its ground plan (fig.147), and on its western side it opens out onto the remains of a

courtyard, which may have connected it to the areas of small houses in antiquity. Its slightly

detached position and proximity to the harbour basin may mean that this building monitored the

movement  of  goods  between  the  harbour  and the  South  Village,  i.e.  external  exchange and

delivery.  This  building  complex  has  also  been  relocated  in  recent  years  (C.  Roehrig,  pers.

comm.).164

The 1:200 plan (fig.146) shows a large “X” to the northwest of the South Village, which was

used as a survey point, demonstrated by the thin lines marked on the plan, running towards it.

164 This is the building referred to as the “Narrow Building” by the Metropolitan Museum mission to Malqata: 
http://imalqata.wordpress.com/2012/02/16/we-found-a-wall/.

Figure 147: The “Narrow House”, B in fig.146, between mounds B4 (left) and B5 (right) of the
Birket Habu, looking west. Courtesy of the Metropolitan Museum of Art, New York.
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This  point  was  relocated  by  Catharine  Roehrig  and surveyor  Joel  Paulson  during  the  2012

season,165 and is now being used to re-establish the exact position of the houses in the South

Village. The Hauser 1:1,000 plan of Malqata, which incorporates the 1:200 South Village plan,

shows  the  word  “Furnace”  written  next  to  this  “X”-shaped  marker  (see  2.4.1.2).  Another,

smaller, X-shaped marker can be seen to the north of the 1:200 plan, in the courtyard belonging

to what appears to be a more regularly built group of houses. It is not certain whether this X is

also a survey point, or perhaps the original north arrow of the plan. No writing has been found

next to this point.

The average size of the rooms in the eastern section of the South Village as excavated by the

Metropolitan Museum's mission in the 1910s corresponds directly to that of some of the groups

of  small  houses  found at  Amarna,  in  particular  in  the  Main City  or  the  North  Suburb  (see

2.2.2.1),  with  estimated  house  groups  measuring  between  200  and  500m²,  and  sometimes

more.166 The structure and layout of the one identified house-unit found at Site J, Malqata, are

also  comparable  to  the  rooms  dating  to  the  New  Kingdom  excavated  at  Kom  Rabi'a  in

Memphis.167 This fact makes it more likely that the buildings in the South Village were used as

workshops or workrooms, as well as housing. An analysis of the material from Site J, which

forms part of the South Village (see  3.3.3), will emphasize that not only were these buildings

used for industrial purposes, but that they were also occupied. The fact that the larger part of the

South Village's smaller buildings did not adhere to any particular organisation, but appear to

have been built  up against one another freely, suggests a more organic growth of the South

Village, rather than the typical, often walled, worker's settlement so frequently found in New

Kingdom settlements.168 It is likely, however, that the boundaries of the South Village had been at

least roughly pre-defined and controlled by whatever administrative force occupied the centrally

situated large building A, or building B.

During  the  active  survey at  Malqata  a  spread of  vitrified  mud-bricks  on the  surface  was

identified in the South Village, more specifically in the northern central area of building A (C.

165 See blogpost: http://imalqata.wordpress.com/2012/02/19/sometimes-x-does-mark-the-spot/.
166 This information has been gained by superimposing the 1:200 plan (which does not have a scale bar, and no 

further reference as to house-sizes is available) on to the 1920s aerial photograph, which was correlated with the
1974 Kemp and O'Connor plan. The latter has a scale bar, and even if this information is not as precise as that 
gained through the use of carefully scaled survey data, it does at least provide a rough idea of building-sizes.

167 Shaw (1998, 1052-1056) discusses the sizes of New Kingdom urban houses using examples from Malqata Site 
J, Amarna, Kom Rabi'a, Medinet Habu and Deir el-Medina, concluding that the average size would have been 
an area of 65m². See Jeffreys (2006, 5ff., 40) for a presentation of the architectural remains found at Kom 
Rabi'a. See Kemp (1981b) for a discussion of the average family-size at Amarna, and Kemp (2012a, 271-272) 
for a discussion of Amarna's population.

168 Examples of such enclosed New Kingdom workmen's villages have been found at Deir el-Medina and Amarna 
(Bruyère 1952-3; Černý 2001; COA I; Woolley 1922).
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Roehrig,  pers.  comm.  October  2012;  fig.146).  The  bricks  in  this  building  cannot  be  more

accurately  located,  but  appear  to  cover  a  large  area  in  its  northern  section.  This  may point

towards high-temperature industries in operation in the South Village. A magnetometer survey

was undertaken in this area, but no anomalies indicating sub-surface structural remains, such as

kilns, were found.169 As described in section 3.2.2, a similar situation can be observed at Gurob:

to the northeast of the palace enclosure a large area of vitrified mud-bricks was found, covering

the  surface.  This  scatter  appeared  to  be  centred  on  one  specific  location,  but  fragments  of

vitrified mud-brick were found within a radius of several 10s of metres from the focal point. At

Gurob,  however,  two  circular  structures  were  identified  through  magnetometer  survey,  and

excavation  showed  that  of  these  features,  which  could  be  identified  as kilns,  only  the

substructures remained. It is therefore possible that any structural remains of kilns present in this

area of Malqata have since eroded through exposure, and that not even substructures remain. It is

also possible that the geophysical method applied has been unsuccessful and other methods as

well as excavation will succeed in revealing one or more kiln structures. 

Some small circular features can be seen on the Metropolitan Museum's 1:200 plan of the

South Village (fig.146), but it is not possible to say whether these features represent corn bins,

granaries or kilns or ovens, as both these types of architectural remains would have been located

in similar spots inside the courtyards of New Kingdom houses. It is likely that at least some of

these features were firing-, rather than storage structures. In diameter and location inside the

buildings these features resemble the ovens found at Malqata Site J (see  3.3.3). Neither Tytus

(1903) nor any of the later excavators working at Malqata mention any ovens or kilns in their

excavation reports. It is only from the material that Tytus found (see 2.4.1.2), that he extrapolates

the existence of workshops and factories (Nolte 1968, 23). It is due to reports such as this and

their  subsequent  interpretation,  that  whole factories  and workshops have been reconstructed,

even  though  structural  archaeological  evidence  of  them  has  not  been  found.  According  to

Winlock  (unpublished  diaries,  1910-11),  a  letter  to  him  from  Tytus  “speaks  of  factories,

workshops,[...] found and reburied by him...”. This scenario leads to the assumption that Tytus

did  indeed  uncover  workshop  areas  with  kilns  in  the  South  Village.  However,  due  to  his

excavation report,  which does  not  provide  any descriptions  of  firing structures,  and arguing

solely on the basis of the finds from this area, it can only be assumed that the houses excavated

by him were interpreted as workshops on account of these artefacts. None of the other excavators

169 C. Roehrig, pers. comm. October 2012 and blogpost 
http://imalqata.wordpress.com/2012/02/12/magnetometry-at-malqata/. Further archaeological work is planned 
for future seasons in this area.
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who worked in the South Village mentions any ovens or kilns,  and therefore it  can only be

assumed that if any such structures were discovered, they were only mapped, but not described.

2.4.2.2 The Palace and South Village refuse heaps:

It was not only in the buildings of the South Village that objects related to glass-working and

faience manufacture were found.  As a  matter  of fact,  such objects  came from the whole of

Malqata,  but,  in  addition,  vast  refuse heaps,  some of which have now moved as a result  of

excavation, were found against the Birket Habu mounds. These must have been excavated by

Winlock and Evelyn-White, as photographs dating to the 1910-11 season exist, which are titled

“Rubbish Mounds on Birket Embankment before Excavation” (fig.148, for example). In their

content and location the Malqata rubbish mounds are similar to the palace waste heaps found at

Amarna (see  2.2.2.2 and  2.2.2.3), which were also located in close proximity to the palatial

structures  of  the  Central  City  and  contained  much  evidence  of  glass-working  and

faience-manufacture.

Figure 148: Archive photo showing some of the South Village and Palace refuse mounds
prior to excavation. Courtesy of the Metropolitan Museum of Art, New York.
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2.4.2.3 The magazines belonging to the South Palace

Winlock and Evelyn-White excavated the South Palace magazines located to the southeast of the

Great Palace. Here, as Winlock (1912, 187) states, they found what they termed a “settlement of

artisans”.  However,  it  is  highly  improbable  that  these  magazines  were  actually  occupied.

Winlock's diary from January 7th, 1911 states this assumption while he and Evelyn-White sorted

through some of the material from the southern side of the South Magazines. As with all the

artefactual  evidence  from  Malqata,  with  the  exception  of  that  from  Site  J  (see  3.3.3),  no

definitive object lists exist. Winlock notes the presence of “fragments of rings, more common to

the east, on the side of cultivation” as well as “beads, faience-moulds, fragments of glass and

wine jars” to the western side of these magazines. In addition to this, Winlock's report notes the

finding of “fragments of crucibles in which they melted the glaze in the manufacture of faience”,

as  well  as  hundreds  of  beads,  pendants,  finger-rings  and  “many  examples  of  the  objects

themselves, often in their incomplete condition, showing in a most interesting way the method of

their  manufacture”.  They also found many fragments  of  finished,  polychrome glass  vessels,

which suggested that finished products were stored here. These reports may highlight the fact

that objects representing the glass- and faience-industries at Malqata were carefully selected for

the Metropolitan Museum's galleries.

The  magazines  were  revisited  and the  excavation  extended  between  1915 and  1918,  and

Evelyn-White lists, among other artefacts, beads, pendants and moulds as finds from this area,

while Lythgoe (1918, 6) confirms this and lists “Crucibles, glass-rods of different colors, which

were employed in the manufacture of polychrome glass, as well as many varieties of the glass

itself, have been found; also material illustrating the processes followed in the making of objects

in faience, including many terracotta moulds in which the various types of objects were cast, as

well as unfinished material in different stages of its manufacture”. This corpus reflects exactly

the same situation as presented by Winlock in 1911. The fact that both excavators mention the

presence of faience-moulds, does not necessarily indicate that faience-production took place in

the magazines themselves. It is, however, possible that the moulds were administered from here,

and passed on to the workers living in the South and North Villages in order for them to produce

finished goods. This situation can be compared with that found at Amarna, where faience-moulds

were found in some of the Central City magazines, which would be distributed to the inhabitants

of the smaller houses (see 2.2.2.4).

2.4.2.4 The Pavilion / North Village / North Palace area

It  is hard to locate this third area of glass-working at  Malqata,  as the excavators have been
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extremely vague about its exact position. As mentioned above (2.4.1.2), a north-south orientated

wall in the “dump in the depression east of the hill north of the big wadi” was excavated, along

which, according to Lansing (unpublished diaries, 1917-18), much evidence of the manufacture

of glass objects was found. Prior to this, the area to the north of the northwesternmost rooms of

the North Palace had already yielded numerous faience-moulds (Evelyn-White 1915, 254-255;

fig.141). It is therefore possible that this area described by Lansing actually forms part of the

Audience Pavilion / Belvedere, or lies inside the large courtyard just to its east, belonging to the

North Palace. In fact, it is possible that both areas, to an extent, coincide with each other. 

Lansing,  in  his  note from 1917, lists  the material  from the area by the  Pavilion as  being

“quantities of broken beads”, “bits of 18th dynasty glass”, fragments of glass-rods and crucibles

(cylindrical vessels), a sealing, as well as ten unfinished agate beads. No evidence of faience

manufacture appears to have been found. This, however, cannot be ruled out, since the moulds

may already have been completely excavated by Evelyn-White. The ten unfinished agate beads

indicate that processing of other high-status materials took place here. Unfortunately, this area is

not mentioned again in any of the published excavation reports, and Lansing (1918) only outlines

the work on the Amun Temple. 

Keller (1983, 20), while discussing the evidence of glass-working from Malqata, reconstructs,

next to the evidence from the South Village, a glass-working area in the middle of the palace.

This  is  based  on  a  letter  from  Lansing,  which  dates  to  November  8 th 1917,  but  refers  to

November 1st, saying that “the finds of the day indicate a glass factory – quantities of broken

beads, bits of scalloped glass, fragments of glass-rods and crucibles”. It is not certain whether

the letter that Keller mentions is in fact the same as the one quoted above but it should be noted

that there was no other such document in the Metropolitan Museum's archive in October 2012,

and the wording is similar. Keller, however, makes no reference to the location of these findings

in the note, and there is no reason to suggest that this should actually be a central location in the

palace. As already mentioned, Lansing worked in the North Village, excavated the Pavilion and

completed work in the North Palace during the 1917-18 season, but no work was undertaken in

the Great Palace. 

Keller  (1983,  20)  includes  an archive image taken during  the 1917-18 season,  which she

incorrectly interprets as showing a “small manufacturing area located in the palace complex at

Malkata”.  However, the  original  photograph as  held  in  the  Metropolitan  Museum's  archives

(image 6P12, fig.149), is entitled “North Village, behind Audience Hall (Lansing's Excavations)”

and does not show any evidence of workshops or working areas. 
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In  summing  up,  it  cannot  be  ruled  out  that  some  evidence  of  glass-working  was  indeed

discovered in the North Village, but to date this cannot be confirmed. It can be stated that the

area of glass-working described may have been connected with the area to the northeast of the

North  Palace  where  the  faience-moulds  were  found,  forming  an  area  for  the  production  of

vitreous materials. Much of this material, as well as that from the South Village and other places

at Malqata, is now located in the Metropolitan Museum, but still remains to be quantified and

analysed in detail.

2.4.3 The nature of the material with relevance to high-status production 

2.4.3.1 Glass artefacts and evidence of glass-working

Nolte (1968 and 1971), Keller (1982 and 1983) and Kozloff (1992) have demonstrated the great

variety and wealth of glass vessels and other glass artefacts from Malqata (see, for instance,

fig.152). According to Keller, five vessels alone were reconstructed from the many fragments

Figure 149: Archive photo from the 1917-18 season at Malqata, showing the North Village.
Courtesy of the Metropolitan Museum of Art, New York.
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found in the refuse heaps next to one of the West Villas (fig.150). Nolte has identified glass

vessels  which,  judging  by  their  style,  must  have  been  produced  at  Malqata.  These  stylistic

features have been defined more closely by Kozloff (1992, 376).

After Tytus' season at Malqata the Metropolitan Museum's excavators went through some of the

spoil heaps from the South Village excavations left behind by Tytus, and amongst other things

beads, pieces of broken glass and ostraca were found in these (Palmer-Jones, unpublished diary,

1911-12). Hayes (1959, 254) states that the Metropolitan Museum contains several glass vessels,

some of which have been found whole, and others, which have been put together using some of

the  many  fragments  brought  back  to  New York  from Malqata.170 In  addition  to  this,  many

unacquisitioned  fragments  of  glass  vessels,  said  to  be  from  Malqata,  are  contained  in  the

collection (fig.150). Both the Metropolitan and Brooklyn Museums furthermore contain relevant

pieces, such as lumps of unworked glass, pieces of frit and glass-rods (fig.151), which can be

classified as evidence of glass-working.

170 Hayes (1959, 254) also mentions that there are another “hundred or so” fragments of glass vessels from Malqata
in the collection. However, a simple naked-eye estimate of the fragments which can be seen in the museum's 
study gallery reveals a higher number.

Figure 150: Glass vessel fragments in the
Metropolitan Museum's study galleries.

Courtesy of the Metropolitan Museum of Art,
New York.

Figure 151: Glass-working related fragments in
the Metropolitan Museum's study galleries.

Courtesy of the Metropolitan Museum of Art,
New York.
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Hayes (1959, 254) lists “several pieces of partially fired biscuit” (probably a reference to frit), “a

lump of unworked glass, pale green in colour, a lump of blue frit coloring matter, and eight

polychrome glass rods” as coming specifically from the South Village excavations. It is evident

that more than only eight glass-rods were found and brought back to the museum; the Tytus

Collection containing many more than eight of these alone (fig.142). When viewing the Tytus

Collection at  the Brooklyn Museum, I  noted the existence of at  least  80-100 multi-coloured

glass-rods and bars,  as well  as working-pieces,  and many fragments of,  mainly polychrome,

glass vessels. One of these glass-rods is yellow-green in colour and bears an unfinished bead at

one end, thus preserving part of the manufacturing process (fig.153).171 Thanks to the lumps of

unworked glass, together with these glass-rods and the numerous fragments of glass vessels, a

colourful industry for the creation of glass objects can be reconstructed for the South Village.

171 Although Nicholson (pers. comm. January 2014) has suggested that the ring-shaped appendix to the green 
glass-rod may be an error occurred during glass-working, in the process of “winding-off” the glass-rod while 
producing beads or items decorated with glass-rods.

Figure 152: Glass pilgrim flask from Malqata,
(VA1006-1868), courtesy of the Victoria and Albert

Museum, London.
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While none of the notes or published reports of the Metropolitan Museum's excavations mention

the discovery of cylindrical vessels in the South Village,172 Newberry (1920, 156) lists “small

crucibles  containing  dark  blue  glass  and a  quantity  of  different  coloured rods  of  the  same

material” as coming from Malqata as a whole.173 Although he does not specify where exactly on

the  site  these  cylindrical  vessels  were  found,  it  is possible that  these  came from the  South

Village, since this was one of Newberry and Tytus' focal areas. Tytus (1903) does not list any

cylindrical vessels, although this may be due to the briefness of his short report on the South

Village. No  cylindrical vessels were found by the author in the Tytus Collection, and Krygier

(2005) does not mention any either. In addition, the 1973 Site J excavations at Malqata appear

not to have yielded any cylindrical vessels either (3.3.3). 

It is striking that other parts of Malqata definitely yielded fragments of these vessels, and, with

the general density of glass-working related finds from the South Village being relatively high,

these would have been expected to have been found more frequently in this area. The possible

lack of  cylindrical vessels found in the South Village is somewhat similar to the situation at

Amarna, where glass-rods were found in large quantities in the small houses of the Main City,

whereas cylindrical vessels in the same context were few. Therefore it is probable that the raw

glass was drawn out into rods and bars elsewhere in Malqata and delivered to the South Village

in order to be worked into finished objects. However, this remains to be confirmed. 

172 These reports and notes mention crucibles (or cylindrical vessels) from other areas of Malqata, but none have 
been specified as having come from the South Village.

173 He refers to his own notes from the work undertaken by Tytus and himself in 1902-3. In this case the term 
crucible describes the glass-working related cylindrical type of pottery vessel. See footnote 42.

Figure 153: Glass-rod with unfinished bead attached. Tytus
Collection, The Brooklyn Museum, New York. Photo: author.
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Based on the  finding of  cylindrical  vessels  and “slag”,  Shortland (2009,  2-3)  claims  that

Malqata  should be counted among those New Kingdom glass-producing sites,  however, this

material is not sufficient to be considered evidence of such activity. Since no relevant kilns or

raw materials have been found it cannot be confirmed that glass was produced at Malqata.

2.4.3.2 Faience artefacts and evidence of faience-production

A large number, certainly in the hundreds, of faience-moulds were found in the South Village

and elsewhere, and both the Metropolitan and the Brooklyn Museums' collections confirm this.174

Hayes (1951, 231) states that more than 490 fragments of faience rings came from [the South

Village at] Malqata.175 In addition to these, he lists 99 further ring fragments, which are now in

the Metropolitan Museum, to have come from the “South Village glass factories”. These rings

were in many instances decorated with the names of Amenhotep III and Tiye, and they were

most  likely  mass-produced  for  the  Hb-sd festivities.  The  shank  and bezel  would  have  been

moulded separately using the faience-moulds found in the South Village, and then connected

using a slurry (Krygier 2005, 227). Many more ring fragments were found throughout the city, in

particular in the palace area, indicating that they were not only produced at Malqata, but also

worn throughout  the  site.  It  is  highly probable that  most  of  the  rings  were discarded,  since

faience objects, especially rings with thin shanks, would have become brittle through frequent

wear, and there are very few intact examples from the Tytus Collection. These rings would also

have often broken during the manufacturing process (Krygier 2005, 228).

The numbers of faience objects and faience-moulds named here are also incorrect, in reality

being much higher. By simply considering the categories of objects that came from the South

Village, one can definitely reconstruct a high degree of industrial activity in this area. With over

100 faience-moulds, more than came from a single location at Amarma (except perhaps the area

of moulds in the Main City North, see  2.2.2.4),  it  is certain that many faience objects  were

manufactured in this area. The vast quantities of faience jewellery from the South Village, and

from Malqata as a whole, emphasize this.

The analysis undertaken by Krygier is concerned with the material from the Tytus Collection,

with a focus on those artefacts related to faience-production as well as the finished objects.176 In

174 Hayes (1959, 254) mentions 93 faience-moulds, while Tytus' report (1903, 25) speaks of “hundreds of moulds” 
and the Tytus Collection in the Brooklyn Museum contains a probable sample of 72 moulds (Krygier 2005, 
229).

175 He refers to the materials from the Tytus Collection. These have recently been analysed by Krygier, who states 
that 227 fragments of rings were in the same collection (Krygier 2005, 226, see below).

176 Krygier's thesis mainly discusses the stylistic features of the rings, their colours and execution, but also their 
chemical compositions. 
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total, Krygier catalogued 227 fragments of faience rings, 315 faience amulets and six amulets

made from glass, as well as 72 faience-moulds, already mentioned above. According to Krygier

(2005, 233-234), and as a result of a chemical analysis by Wypisky of the Metropolitan Museum,

Egyptian cobalt, in addition to the by-products from metal-working, such as local copper-alloys,

were common colourants used in both glass-working and faience manufacture (Mass et al 2002,

69, 81). In addition to these, Egyptian-sourced lead oxide was also used. It may therefore be

stated that all three industries can be linked to one another at Malqata. This is not, however, an

indicator that glass was produced from raw materials in the settlement, as Shortland (2009, 2-3)

claims. The Egyptian colourants used may have been exported and added to glass, which would

have then been imported back into Egypt, especially since cobalt sources were rare. It is also

possible that, to a certain extent, colourants were added to originally colourless glass at Malqata.

2.4.3.3 Metal artefacts and evidence of metal-working

Limited  numbers  of  metal  objects  were  found  at  Malqata  by  the  Metropolitan  Museum's

expedition,  such as  a  Menat necklace of  faience,  glass  and stone beads  with  a  copper-alloy

counter-piece.177 According to Hayes (1959, 254-255) one limestone mould for the casting of a

“roosting heron” amulet was found in the South Village,  together with a number of finished

metal objects, such as armour scales, and some tools, including chisels, knives and fish-hooks.

The limestone mould provides evidence of metal-working in the South Village, as these stone

moulds, which have also been found in limited numbers at Amarna, would have been used rather

for the casting of metal (usually copper-alloy) objects, particularly jewellery (see  2.2.2.5). The

tools would have been used in a number of crafts and also for the preparation of food. 

As mentioned above (2.4.3.2),  by-products  of  metal-working,  such as  copper-alloy  waste,

were frequently used as colourants in glass- and faience-manufacture, which is another indicator

of the presence of metal-working activity at Malqata.

177 See Hayes 1959, 253. This is Metropolitan Museum accession number 11.215.450.
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2.4.4 Summary and conclusions: Malqata

The foregoing sections have attempted to provide a thorough overview of the artefactual and

archaeological evidence of high-status industries at Malqata. No spatial or statistical analysis of

the objects has been possible, as the finds from the pre-modern excavations have been neither

catalogued nor quantified appropriately, and only unrepresentative samples have been brought to

museums in the USA and elsewhere.  Nevertheless, some conclusions can be drawn from the

above study of the architecture and finds, and these are outlined below:

In my opinion Malqata cannot be seen as a typical New Kingdom settlement, since it appears

to  have  been  occupied  only  for  short  periods  of  time.  The  South  and North  Villages  were

probably only occupied shortly before, during and after a Hb-sd. In this respect, Malqata would

perhaps have even contrasted with the short-lived Amarna,  most  of  which would have been

settled throughout the reign of Akhenaten, and which demonstrates a higher degree of urban

development than Malqata. It can be stated that several industries were in place at Malqata, some

of which were in existence longer than others and would have been more developed. Table  2

summarises the finished artefacts and evidence of industries encountered in the various locations

at Malqata.

According to the unpublished notes of Lansing,178 the area described adjacent the Pavilion (see

2.4.2.4), which may coincide with the North Palace or the North Village, yielded much evidence

of glass-working. However, no faience-moulds came from this area. The South Magazines in the

Great  Palace  contained  evidence  of  both  glass-working  and  faience-production,  as  did  the

rubbish heaps belonging to the palace and the South Village. Both the South Village and Site J

contained  evidence  of  faience  manufacture,  glass-working,  and  a  certain  amount  of

metal-working. There was certainly a close link between all three industries, although they do

not  appear  to  have been ubiquitous.  Other  materials,  which have not been listed here,  were

processed at Malqata. Leather-working and carpentry, for instance, would have co-existed with

the faience-, glass- and metal-industries (Shaw 1988, 191). 

178 See above, 2.4.3.1. This is possibly the same document mentioned by Keller (1983, 20), which Nicholson 
(2007, 21) also refers to.
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At this stage of Egyptian history the glass-industry was probably entirely state-controlled. It is

likely that the raw glass was imported into Egypt and delivered to the palace, where it was stored

in the magazines and then managed further. I suggest that the glass first reached either one of the

large buildings in the South Village, or an equivalent large house in the settlement before it

reached  the  actual  workforce.  The  finished  goods  would  then  again  be  received  by  larger

households and the palace and be redistributed. It is not certain where at Malqata the glass-rods

and  -bars  were  drawn,  as  this  required  the  ingots  to  be  present,  which  usually  arrived  in

cylindrical vessels. This may have taken place in the unknown location northwest of or in the

North Palace or the North Village, but, because of the lack of cylindrical vessels, probably not in

the  South  Village.  No  archaeological  evidence  exists  of  the  production  of  raw  glass  from

Malqata, or from anywhere in Egypt prior to the Amarna Period.179 However, it is certain that

finished objects of high quality were produced here for use at the royal court, as well as for the

elite. The multitude of glass vessel fragments, as well as unfinished beads attached to glass-rods,

found in the South Village vouches for this. The fact that cylindrical vessels were found at the

179 Although the chemical analysis of early glass has demonstrated that glass was probably produced within Egypt 
prior to the Amarna Period (see 2.1.1.1).

South Village
Magazines in South

Palace
Area of Pavilion
(North Palace or

North Village)

Glass artefacts and
evidence  of
glass-working

Fragments of glass 
vessels.

Evidence of 
glass-working: 
glass-rods, lumps of 
glass etc.

No certain evidence of 
cylindrical vessels.

Fragments of glass 
vessels.

Evidence of 
glass-working: 
glass-rods, lumps of 
glass etc.

Cylindrical vessels.

Many fragments of 
glass vessels.

Evidence of 
glass-working: 
glass-rods, lumps of 
glass etc.

Cylindrical vessels.

Faience  artefacts
and  evidence  of
faience-production

Many faience objects, 
mainly jewellery.

Numerous 
faience-moulds.

Many faience objects, 
mainly jewellery.

Numerous 
faience-moulds.

No mention of faience 
objects, but cannot be 
ruled out.

Faience-moulds 
(Evelyn-White).

Metal  artefacts
and  evidence  of
metal-working

Indirect evidence of 
metal-working through 
glass-working and 
faience-manufacture.

Indirect evidence of 
metal-working through 
glass-working and 
faience-manufacture.

Indirect evidence of 
metal-working through
glass-working and 
faience-manufacture.

Table 2: Finished artefacts and evidence of industries encountered at Malqata
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site near the Pavilion and does not mean that raw glass was manufactured in this location, but

that glass ingots were present for processing. 

Faience was also manufactured on site, in the same general locations as glass objects. This

took place  in  the  South  Village  and other  locations,  and many  faience-moulds,  which  were

definitely used, have been found. 

The discovery of metal objects at Malqata, as well as the copper-alloy based colourants used

in  the  production  of  glass-  and  faience  objects,  confirms  the  theory  that  a  connected

metal-industry was in place at Malqata, although its precise location is unknown. 

Finally, the ovens found in the  South Village,  in  particular  those from Site  J  (see  3.3.3),

together with the area of burnt and vitrified mud-brick found on the surface in the central area of

the South Village may pinpoint individual workshop or workroom locations.

2.5 Summary of the artefactual analyses of Amarna, Gurob and Malqata

The following sections present a comparative overview of the observations and results from the

spatial and artefactual analyses of the three sites discussed in this chapter by branch of industry. 

2.5.1 Problems concerning the data analysed

Although the results of the spatial analyses of Amarna and Gurob appear to be clear, it should be

borne in mind that the data for all three sites needs to be treated with a certain amount of caution.

This is the case with the data from all archaeological excavations and surveys over the world, not

only with the evidence from Amarna, Gurob and Malqata. One problem that affects the data from

all sites is that they were frequently excavated in the past illegitimately, which resulted in many

objects being lost or being held unprovenanced in collections.

The problem with the archaeological evidence from Amarna is the fact that the site was very

short-lived and that there was an abrupt move away from Amarna at the end of the Amarna

Period. Many objects of high value would have been removed by their owners, or stolen by those

using the opportunity (Kemp 2012a, 197). Certain areas of settlement, especially those to the

extreme north  and south  of  the  site,  were  also  more  exposed than  others,  thus  being  more

vulnerable to looters. In addition, conditions of preservation differ across the site, resulting in the

better survival of objects in some areas than in others. 

While  finds  at  Amarna,  at  least  from  the  DOG  excavations  onwards,  were  fairly  well
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catalogued according to their provenance, the origins of the objects excavated in the settlement

areas  of  Gurob  by  Hughes-Hughes  on  behalf  of  Petrie  (1891)  are  not  at  all  possible  to

reconstruct. Hence, this data can only be generally compared to the results of the spatial analysis,

and  only  tentatively  be  used  to  better  understand  the  function  of  the  site.  In  addition,  the

exposure of the site to much modern human activity, in particular during its period of use by the

army, has resulted in much destruction and subsequent loss of data.

The name of Malqata alone, in Arabic meaning “the place where things are found”, highlights

the vulnerability of the site in the past and present and the fact that the corpus of material from

this site is far from complete. Moreover, the insufficient level of documentation supplied by the

1888-1920  excavators  (and  the  fact  that  the  finds  from these  missions  have  still  not  been

completely acquisitioned by museums) means that  neither  spatial  nor statistical  analyses  are

feasible for this site. 

2.5.2 Glass artefacts and evidence of glass-working

At Amarna the bulk of finished glass artefacts are fragments of glass vessels as well as small

pieces  of  jewellery,  such  as  beads  (see  2.2.2.2).  Glass  vessels  will  have  tended  to  break

frequently and be discarded, and therefore much of the evidence there comes from waste heaps

such as those found in the Central City. It has to be borne in mind that these heaps did not only

contain material from the palatial buildings, but probably also from the larger private houses

belonging to the members of the elite who would have had access to these goods. This theory is

reinforced by the numerous fragments of glass vessels found in the larger houses throughout the

settlement. The finished goods from the smaller houses in the Main City and the North Suburb

more usually consisted of small pieces of jewellery. This highlights the availability of glass items

to the lower social ranks: generally available, but in smaller quantities and of a different nature.

Few glass artefacts are known from Gurob (see 2.3.2.1 and 2.3.3.4). A number of high-quality

glass vessels and other glass objects, such as jewellery, came from the burnt groups found inside

the houses of the settlement (Petrie 1890, 1891; Brunton and Engelbach 1927). However, very

few objects have come from the work of the GHPP over the  past years. Some smaller items,

mainly jewellery or amulets, have been found, but very few fragments of glass vessels, which

does not reflect the wealth of glass artefacts discovered by Petrie. This may be due to object

survival as well as insufficient survey and excavation, but whether or not this is the case, little

can be said about the use of glass items throughout the site in the New Kingdom.
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Malqata yielded many, (not precisely quantified) fragments of glass vessels, which were found

not only in its palaces and temples, but also in its industrial areas (see  2.4.3.1). Furthermore,

many previously unprovenanced vessels held in collections have been assigned stylistically to

Malqata (Nolte 1968 and 1971). This fact proves that Malqata indeed produced vast quantities of

glass objects, together with faience jewellery, to be used in the Hb-sd festivities that took place

there, and by the members of the population taking part in these. 

It is highly probable that Amarna was the first ancient Egyptian site to produce raw glass from

its  base  materials,  as  the  excavations  at  site  O45.1  and  subsequent  experiments  have

demonstrated (see  3.2.1). Whether or not raw glass was produced or processed here, it can be

stated that this workshop was highly specialised, working with extremely high temperatures in

purpose-built kilns. Its proximity to the Central City explains its central control. It is possible

that the glass was produced here,  after  which the glass-rods were drawn and lumps of glass

produced in various colours elsewhere (since O45.1 yielded insignificant numbers of glass-rods:

Nicholson 2007,  129, 157), which would then be redistributed to the smaller workshops. The

production of finished goods, as proved by the spatial analysis (2.2.2), took place mainly in the

smaller houses, in particular those in the Main City, where the bulk of raw glass and glass-rods

were found.  Another  site  possibly involved at  least  in  the  drawing of  glass-rods  for  further

processing is M50.14 to the south of the Main City South, where fragments of cylindrical vessels

have been found (2.2.2.3). The small houses, or groups thereof, in the Main City and the North

Suburb also frequently yielded tools made from metal, some of which would have played a role

in the processing of glass (see 2.2.2.5). The discovery of fragments of copper-alloy in many of

the smaller houses suggests that these were used as colourants in the production of both faience

and glass. Some small amounts of glass-working evidence also comes from the larger houses in

the Main City, as well as the administrative and magazine buildings of the Central City, mainly

in the form of glass-rods. Together with the frequent occurrence of faience-moulds in the same

locations, this may be more indicative of storage and distribution than of working.

Gurob,  despite  Brunton  and  Engelbach's  (1927,  3)  designation  of  one  area  as  a  glass

workshop, contained very little evidence of glass-working and certainly none of glass-production

(see 3.2.2). Only three lumps of glass have so far been found throughout the site by the GHPP

(see 2.3.3.4 and 2.3.2.1). Some more of such evidence, from earlier excavations, is held in the

Petrie Museum (see  2.3.2.1). Together with pottery vessels with evidence of vitrification and

glass trickles, and lumps of Egyptian Blue used as a colourant, these finds possibly indicate the

processing of glass, but little further evidence has been found (see  2.1.1.1 and  2.3.3.10). It is
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possible  that  further  excavations  in  the  industrial  area  will  yield  more  information  on

glass-industries at Gurob.

As described above (2.4.2), Malqata contained much evidence of glass-working, in particular

from the South Village, but also from the area near the Pavilion. Hence, it can be stated that the

glass-industry  of  Malqata  operated  mainly  in  the  small  houses,  unless  the  area  of  vitrified

mud-brick in house A of the South Village (fig.146) means that a central workshop area existed

here. No evidence has yet been found of the production of raw glass, despite some claims by

Shortland (2009, 2-3). However, since some chemical analyses on early glasses point towards the

production  of  glass  in  Egypt  even  before  the  Amarna  Period  (see  2.1.1.1),  there  is  some

possibility that this industry took place at Malqata.

2.5.3 Faience artefacts and evidence of faience-production

Much  evidence  of  faience-production  was  found  throughout  the  city  of  Amarna,  with

concentrations in the Main City and the southern Central City (see 2.2.2.4). Many of the small

houses contained a few moulds, but some of them yielded larger numbers, these possibly being

more specialised. As with the evidence of glass-working, some larger houses and some of the

institutional buildings also contained high numbers of faience-moulds. It may, to a certain extent,

be  assumed  that  a  degree  of  production  took  place  in  these  buildings,  but  in  the  case  of

magazines and administrative buildings, the moulds may have been stored and distributed from

here. Some specialisation can be observed in the vicinity of larger workshops and factories. This

becomes obvious on account of the large quantities of faience-moulds, such as in Petrie's area of

moulds, site O45.1 and buildings P47.1, part of the Thutmose complex, and P47.4, southwest of

the latter. The numbers of finished, and mostly broken, faience artefacts are too numerous and

have therefore not been catalogued. It can be confidently asserted that this material is one of the

most frequently found at Amarna.

The site of Gurob, like Amarna, yielded large numbers of faience artefacts, and this is also the

most common material found by the GHPP (see 2.3.3.6). Faience objects were found particularly

in the palace, but also in and north of the industrial area, the most commonly recorded types

being ring fragments, small amulets and vessel fragments. Apart from the one faience-mould in

the Petrie Museum (see 2.3.2.2), no evidence of faience-production is known to have come from

Gurob. It would, however, not be surprising to discover a faience-industry at Gurob, since this is

a royal city and much evidence of this industry typically comes from such settlement sites (see
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3.1.1). Even  the  extremely  small  area  of  excavation  at  Kom  Rabi'a,  Memphis,  yielded  24

faience-moulds, reflecting a household-level industry (Giddy 1999, 243-250). The vast numbers

of faience vessel fragments found throughout Gurob, together with the large quantity of faience

objects around the industrial area, may indicate that these were produced here. Hopefully, further

excavation will prove this. 

Malqata's faience-industry operated mostly in the South Village, and many faience artefacts,

probably thousands, in addition to faience-moulds have been found here (see 2.4.2.1 and 2.4.3).

The most common type of faience object from Malqata is the signet ring, produced for the Hb-sd

festivities of Amenhotep III. Again, since the South Village consists mostly of small groups of

houses, similar to those found at Amarna, and functioning in corporate groups (see 1.2), it can be

said  that  faience-production  was  located  mainly  in  the  small  houses  of  this  settlement.  No

centralised factories or workshops are evident unless the large building A in the South Village,

with  the  area  of  vitrified  mud-bricks,  could  be  interpreted  as  such.  Further  excavations  are

required to prove such a theory.

2.5.4 Metal artefacts and evidence of metal-working

The large numbers of metal objects found throughout the city of Amarna formed the largest

category (see 2.2.2.5). Many of these objects are fragmentary, but many of them are also whole,

permitting the identification of numerous functional categories. Many of these objects are tools,

this being the object category mostly found in the smaller houses, indicating craftsmanship. In

addition, many decorative, non-functional items were found. These also sometimes occurred in

the smaller houses, probably because they were worked there.

The earlier (1888-1920) excavations at Gurob brought to light metal artefacts from throughout

the city, again a mixture of more decorative items, jewellery and tools (see 2.3.2.3). The metal

objects found in modern times by the GHPP are nondescript and mostly corroded, small lumps of

copper-alloy (see  2.3.3.9). These may be of a modern date, but even if ancient, their function

cannot be determined although it has been suggested that they played a role in metal-working

rather than having been finished goods, as their find-spots focus on the industrial area.

Not  many  metal  artefacts  are  known  from Malqata,  but  this  may  be  due  to  insufficient

cataloguing.  A small  number  of  objects  –  mainly  of  a  decorative  nature  –  stem  from  the

Metropolitan Museum's excavations (see 2.4.3.3).
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Moderate evidence of metal-working has been found at  Amarna. As was the case with the

glass-industries,  the  evidence  of  metal-working  at  Amarna  was  mainly  scattered  among  the

smaller houses, in particular those of the Main City and the North Suburb (see 2.2.2.6). Evidence

exists of both hot- and cold-working of metal. Stone moulds for jewellery, as well as sheet metal

for  decoration,  indicate  this.  Much  metal  was  found  during  the  excavations  of  site  O45.1,

indicating a connection between the glass-, faience- and metal-industries, as well as rigid central

control (see 3.2.1).

As described above, many small lumps of corroded copper-alloy came from the industrial area

at Gurob, and this may indicate some small-scale metal-working, possibly even in connection

with  glass-working  or  faience-manufacture.  A crucible  from  Gurob  (but  without  an  exact

provenance (Thomas 1981, 47: item 215, see 2.3.2.3) may tentatively be used as evidence of the

metal-industries at this site being more extensive than previously assumed.

Some  evidence  of  metal-working,  together  with  glass-  and  faience-working,  has  been

reconstructed for the South Village at Malqata, as described above (2.4.3.3).

2.5.5 Sculpture and evidence of sculpture-production

Many pieces of sculpture have been found throughout Amarna. The bulk of these came from the

Central  City, with concentrations at  the Great Aten Temple as well  as the Great Palace (see

2.2.2.7). Some small articles of sculpture also came from the houses of the Main City and North

Suburb. While the sculpture from the Main City was more diverse in nature, the North Suburb

contained mostly monkey-figurines. The three principal known workshops of the Main City (the

workshop of Thutmose P47.1-3,  workshop complex O47.16a/O47.20 to the northwest of the

latter, and P49.6,  to the southwest in the Main City South) furthermore contained numerous

finished or almost-finished pieces of sculpture.

Small pieces of worked stone have been found throughout the site of Gurob, but it is difficult

to determine whether these derive from actual pieces of sculpture, reliefs or other worked stone

items  (see  2.3.3.11).  Some  small-scale  sculpture,  however,  was  found  by  the  1888-1920

excavators, although this came mostly from burials (see 2.3.2.4).

At Malqata pieces of sculpture were mainly found in the institutional buildings, the palaces

and temple (see 2.4.1.1). No knowledge exists of sculpture from the South Village or the other

more domestic buildings and areas at Malqata.
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Much evidence of sculpture-production came from the Main City at Amarna, especially, and

unsurprisingly, from the  three  principal  known workshops,  P47.1-3,  although  some relevant

artefacts also came from the surrounding buildings, workshop complex O47.16a/O47.20, and

P49.6 (see 2.2.2.8). These three workshops are located very close to one another, and it can be

assumed  that  they  shared  some  resources,  such  as  raw  materials  and  workforce,  and  thus

knowledge. However, while P47.1-3 produced goods which are mostly royal in character, the

output from P49.6 appeared to be mixed, but with a focus on uraei. In contrast, the finds from

O47.16a/O47.20 were for the most part unfinished monkey-figurines, indicating that the produce

from  this  workshop  complex  was  intended  for  the  broader  (non-elite)  public.  Indeed,  the

monkey-figurines found in the smaller houses of the North Suburb, as well as those from the

Main  City  North,  suggest  that  this  was  the  case.  The  most  common  indicators  of

sculpture-production found at Amarna, apart from unfinished sculptures, were the sculptors' trial

pieces, and some of these were found outside the three known workshops, in some of the smaller

houses in the Main City, where sculptors may have lived and practised their trade.

No evidence of sculpture-production has been recovered from Gurob, although again, this may

have  been  lost  through  the  exposure  of  the  worked  stone  to  the  elements  (see  2.3.2.4 and

2.3.3.11).

Some sculpture-production may have taken place in the vicinity of the platform known as

Kom el-Abd in the far south of Malqata, where large stones and chips thereof can be found (see

2.4.1.1). However, this is not certain, and no further evidence of sculpture-production has been

discovered at this site.

2.5.6 Evidence of textile-production

Tools used in the manufacture of textile goods were found throughout the Main City and the

North  Suburb  of  Amarna  (see  2.2.2.9).  In  the  Main  City  these  frequently  occurred  in  large

houses, while the majority of examples from the North Suburb came from the smaller houses.

Evidence  of  textile-production  was  also  found  in  the  Central  City,  in  the  administrative

buildings, and it may be assumed that these tools were stored here for redistribution alongside

faience-moulds and glass-rods.

At Gurob much evidence of textile-production came from the 1888-1920 excavations,  the

problem with  this  material  being  that  it  is  not  more  closely  provenanced (see  2.3.2.5).  The
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GHPP's work shows a slight concentration of textile-manufacturing objects in the palace (see

2.3.3.13).  This  can  possibly  be  assigned  to  textile-production  activity  taking  place  in  the

Ramesside  settlement  in  this  area.  Small  numbers  of  relevant  goods were also found in the

industrial  area,  but  these  only  derived  from  the  IA1  excavations  (which  removed  mainly

wind-blown material), and therefore this material may be less representative (see 3.2.2). It has, as

yet,  been impossible  to  reconstruct  any textile-manufacturing activity  for  Malqata,  since the

archaeological record is insufficient.

2.5.7 Clay figurines and their production

Clay figurines of various types, were found throughout the city of Amarna. They showed a fairly

regular distribution pattern and have thus not been catalogued (see 2.1.1.7).180

At Gurob an extensive area of concentration, especially of clay woman-on-bed figurines was

found inside and to the north of the industrial area (see 2.3.2.6 and 2.3.3.14). It can therefore be

assumed that these figurines were produced here and used in the North City area, in particular

since none of these came from the palace area.

Clay figurines were also found at Malqata, but with their distribution being similar to that

found at Amarna, they were not catalogued either.

180 Although these clay figurines appear to have clustered in workshops that contain pottery-kilns, such as Q48.4 
(Stevens 2006, 265-266).
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2.6 Discourse: Qantir/Pi-Ramesse

The evidence of productivity found at  the late  New Kingdom settlement  of Pi-Ramesse,  the

capital of the Ramesside kings during the 19th and 20th dynasties, forms a stark contrast to the

results for Amarna, Gurob and Malqata. Pi-Ramesse lies below and around the modern village of

Qantir in the eastern Delta, and was situated on the now dried-up Pelusiac Nile branch (fig.1).181

In the following sections, there will be a brief overview of the excavations at Qantir/Pi-Ramesse,

which have brought forth evidence of high-status industries. It will be seen that this later New

Kingdom  settlement  revealed  an  extremely  high  degree  of  specialisation  and  institutional

industrial organisation:

2.6.1 Evidence of faience-production: Hamza's excavations

Vast faience-workshops were uncovered by Mahmoud Hamza in 1928 to the west of modern

'Ezbet Silmy, north of sites QI, QIV and QV (Hamza 1930, 42). These workshops were capable

of mass-producing faience products, and it is certain that they belonged to the other industrial

181 This settlement will henceforth be referred to as Qantir/Pi-Ramesse (Bietak 1984; Dorner 1999).

Figure 154: Sites containing evidence of industrial activity at
Qantir/Pi-Ramesse. After Pusch and Rehren 2007a, 53.
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establishments in the area (Rehren and Pusch 1997, 140). The production of Egyptian Blue has

also been associated with the site due to the fact that some fragments of this substance were

found here (Pusch 1999, 111; Pusch et al, forthcoming). 

2.6.2 Evidence of mass-production: the Roemer- und Pelizaeus-Museum 

excavations

Work undertaken by the team from the Roemer- und Pelizaeus-Museum, Hildesheim under Arne

Eggebrecht  and  Edgar  Pusch  in  the  1980s  revealed  a  series  of  large  glass-,  metal-  and

faience-workshops, all of which are located in a large area to the south of the New Kingdom city

centre (Pusch 1999; Pusch and Rehren 2007a and b; fig.154):

Site QI

North of the palace precinct, southwest of Hamza's and Habachi's excavations (Habachi 2001)

and to the south of Ezbet Yasergi, large-scale, multifunctional workshops were found at site QI.

These workshops contained evidence of, amongst others, metal- and leather-working, but also

some  evidence  of  glass-production  and  faience-manufacture  in  the  form  of  thousands  of

faience-moulds.

Site QIV

This site is located south of Ezbet Silmy, southeast of Hamza's and Habachi's excavations: in

comparison with sites QI and QV, it yielded most evidence of the production of glass, mainly in

its  raw  form,  and  faience.  The  workshops  were  subsequently  levelled,  and  the  area  QIV

redeveloped for the royal horse stud.

Site QV

This site lies just to the South of QIV and also contained part of the royal horse stud. Site QV

contained some glass-related waste and numerous faience-moulds.

2.6.3 Evidence of glass-production

Hamza found the first indicators of the glass-workshops, including an ingot of red glass, now in
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the  Cairo  Museum.182 No  actual  structural  evidence  of  glass-workshops  has  been  located

(Nicholson 2007,  vii,  22,  131),  and there  is  no  evidence  of  kilns  or  other  walls  potentially

belonging to a workshop or factory. Instead, an abundance of vitrified ceramic vessel fragments,

mostly of the cylindrical type, slag,183 tripods and glass objects have been recovered from the

area. A total of 851 fragments of glass crucibles, including 300 base fragments (as well as beer

jars used as reaction vessels with glass attached) were found during the excavations at QI, QIV

and QV  (Rehren  and Pusch  1997,  127;  Pusch  and Rehren 2007a,  136).  The reason for  the

absence of any structural remains connected to the glass-workshops is that these were levelled

during the Ramesside Period, and the area of QIV and QV redeveloped for the royal horse stud

(Pusch 1999, 117). Consequently, a thick series of layers of glass-production debris remained,

which can be divided into two areas on sites QI & QIV. This debris dates to the late 18 th dynasty

until at least the early reign of Ramesses II, whilst the horse stud came into being during the

reign of Seti II at the latest, but may already have been established during the later reign of

Ramesses II (Pusch 1999, 119; Pusch and Rehren 2007a, 32). Large lumps of slag, which were

found out  of  context,  have been interpreted as  having formed the lining of melting pits  for

raw-glass. Rehren, who conducted a detailed study of the objects related to the glass-industry at

Qantir, argues that structures capable of reaching temperatures high enough for production of

glass from raw materials were in place here (Pusch and Rehren 2007a, 147ff.). 'Ruby' red glass

predominates the material record, in contrast to Amarna and Malqata, where mainly blue glass

was produced (see  2.1.1.1). Simultaneously, there is a striking absence of finished products at

Qantir, together with an abundance of objects related to the production of raw glass (Rehren and

Pusch 2007, 232). It has been argued that this particular colouring of the glass may be connected

to the adjacent metal-workshops at QI, with the copper oxide being used as a colourant (Rehren

et al 2001, 227). It is important to note that no glass-rods were found at Qantir, suggesting that

these workshops were producing glass from raw materials, while the drawing of rods and the

working of glass took place elsewhere (Rehren et al 2001).

2.6.4 Evidence of metal-working and the multifunctional workshops

Site  QI included evidence of the multifunctional  and metal-workshops that  were established

between the reigns of Horemheb and Seti I (Pusch 1990, 78). Following the reign of Ramesses II

182 This is JE64296.
183 Rehren (in Pusch and Rehren 2007a, 14ff.) has identified a type of glass slag in the evidence from 

Qantir/Pi-Ramesse. Previously no actual glass slag had been identified, and the material described as such was 
usually vitrified mud-brick.
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the  metal-workshops  were  integrated  into  the  military  quarters  covering  the  area  and

encompassing  a  chariotry  and  other  military  buildings.  The  Qantir/Pi-Ramesse  workshops

revealed evidence of the mass-production of metals, which, for instance, appear in the form of

bits belonging to horse-bridles (Herold 1998, 16), and other metal objects used in metal-working,

such as shield-moulds believed to be of Hittite origin (Pusch 1990, 104).  Tuyerès also formed

part of the metal-working assemblage. Numerous fragments of these were found, especially at

QI, and these have also been found at Amarna in the recent past (Eccleston 2010, 369, 374-377,

399).  There is furthermore an abundance of tools for the shaping of metals and other purposes

(Prell 2011). 

The four  'cruciform'  or  'cross-furnaces',  excavated  by Pusch in  1982-87 (Pusch 1990 and

1994),  were dug into sterile,  natural  sand as can also be observed at  Amarna (3.2.1).  These

furnaces  can be compared very closely to  those depicted in the tomb of Rekhmire (TT100:

Davies 1943). The Rekhmire images show the workmen operating a series of linear furnaces that

bear  a  striking resemblance to  those excavated by Scheel  (1988) in  two of  the northeastern

courtyards in the mortuary temple of Seti I at Qurna on the Theban west-bank. Scheel's furnaces

have been dated to the Ptolemaic Period, but the evidence is problematic. In my opinion these

furnaces are very well integrated into their settings, so it seems likely that the structures might

very well have been contemporary with the primary phase of the temple.

2.6.5 Comparison of Qantir/Pi-Ramesse with Amarna, Gurob and Malqata 

When comparing the evidence from Qantir/Pi-Ramesse with that  from Amarna (Hodgkinson

2011), Gurob and Malqata it becomes obvious that, while Qantir/Pi-Ramesse contained the same

industries  as  the  other  three sites,  its  industrial  set-up  was  by  far  greater  and  much  more

specialised, complex and developed. While, to the greatest extent, the glass-industries of Amarna

and Malqata were controlled centrally, but with most processing taking place in the houses of the

settlement, the central glass factories of Qantir/Pi-Ramesse were mass-producing glass. 

Unlike  at  Amarna,  there  is  no  evidence  of  the  further  processing  of  raw  glass  at

Qantir/Pi-Ramesse, and while it can be assumed that this took place to an unknown extent in this

city, it is highly probable that glass was also exported from here. In addition, metal-working

usually took place either in the vicinity of glass-working at the other sites, and whereas the metal

factories of Qantir/Pi-Ramesse were spatially close and probably also operated together with the

local glass-industry, a huge and highly specialised factory was in place at the Ramesside site. 
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The  same applies  to  the  faience-industries:  while  Amarna  revealed  some areas  with  high

concentrations of faience-moulds, dedicated faience factories were found at Qantir/Pi-Ramesse.

The central factories at Qantir/Pi-Ramesse may also be compared with those of workshop IA1 at

Gurob and O45.1 at Amarna, which also have very central locations.

2.7 Conclusions on the spatial and artefactual analyses

All together, it can be said that the spatial analyses for Amarna and Gurob have been successful

in highlighting concentrations of both evidence of industrial activities and finished products. The

analysis of the material from Malqata has also succeeded in demonstrating which areas of the

site were industrially active and where the finished objects were used.

At Amarna most evidence of production came from the Main City, both North and South (see

2.2.2). This is most probably due to the fact that this was the settlement area that first developed

after  the  Central  City  and  the  more  remote  palaces  had  been  constructed  (Kemp  2012a,

161-163). High-status goods were required at this time for use in the new city, and so workshops

were  built,  and  the  same  was  probably  the  case  with  Qantir/Pi-Ramesse.  At  Amarna,  the

specialised, central workshops were probably erected first, and these are well-identifiable in the

GIS, probably being located in strategic places. One of these, for instance, was O45.1, which

possibly produced glass from raw materials, which was then redistributed for further processing

to the smaller workshops (see 3.2.1). In fact, most working appears to have taken place in the

smaller  houses  of  the  settlement.  The  evidence  from  the  spatial  analysis  suggests  that  the

occupants of the larger houses and institutional buildings controlled the produce and the raw

materials and distributed them to both the smaller workshops as well as the final recipients. All

in all, it can be said that Amarna contained the greatest diversity of evidence of productivity in

all three settlements.

At Gurob, the bulk of evidence of industrial activity was found in the industrial area, in and

around the IA1 excavations, a fact which is evident even without the data from the excavations

(see 2.3.3 and 3.2.2). The distribution of artefacts found at Gurob clearly defines the boundaries

of the palace and North City, the settled areas of Gurob, demonstrating where most finished

produce was used. On the one hand, it can be said that the diversity of relevant artefacts found at

Gurob is  not  as great  as at  Amarna.  On the other  hand, the corpus of material  from Gurob

appears much less specialised than that from Malqata.

The evidence  of  productivity  at  Malqata  appears  to  be largely  concentrated on the  South
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Village, but other areas, such as that by the Pavilion, also appear to have been involved in the

production  of  glass  and faience,  the  two main  industries  at  this  site.  Apart  from these  two

industries,  there may have been a  little  metal-working,  possibly connected to  the glass- and

faience-industries.  There  is  little  further  evidence  of  industrial  activities  at  Malqata.  This  is

possibly due to the purpose of the site, which was created more or less solely for the  Hb-sd

festivities of Amenhotep III. Hence it may already have been so specialised that only those items

used  as  gifts  during  festivities  and  as  furnishings  for  the  palaces  and temple  were  actually

produced here.

In summing up, it can be stated that all three sites appear to have contained more specialised

workshops, which existed and functioned alongside the  cottage industry in the smaller houses,

with  Amarna  being  the  most  industrially  diverse  of  the  three  sites,  and  Malqata  the  most

specialised.

It  can  be concluded that  the  evidence  found at  Amarna  and Malqata,  as  demonstrated,

represents the type of industrial set-up more typical of the earlier New Kingdom, with most of

the workshops dispersed around the city. These workshops would also have been elite-controlled,

some of them centrally, others more loosely, but no central  mass-producing factories can be

found in these settlements. Most evidence of industries was found in and around industrial area

IA1 at Gurob, but some industrial activity in the houses of the North City. While there may have

been  industrial  activity  in  the  houses  at  Qantir/Pi-Ramesse,  no  evidence  of  this  has  been

discovered as yet. The mass-producing factories of this settlement were clearly state-controlled,

with  the  task  of  supplying  the  royal,  administrative  and  military  institutions  of

Qantir/Pi-Ramesse with luxury and military goods. Whether or not any private sector production,

like that described for Deir el-Medina by Cooney and Eyre (see 1.2) was in place at any of the

settlements analysed is uncertain, since the evidence of this is based purely on textual sources,

none of which were used in the present analysis.
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3 THE WORKSHOP AS A MICROCOSM: WORKSHOPS AND

FACTORIES IN URBAN SETTLEMENTS

3.1 Introduction

The previous chapter used object data to detect distribution patterns in the artefactual evidence of

a series of industries in order to identify areas of high activity and new workshops. Furthermore,

it  discussed the locations  and physical  relationships  between workshops and other  industrial

areas in order to understand their role in the settlement's infrastructure. By contrast, this chapter

presents  and discusses  the  finer  characteristics  of  New Kingdom urban industrial  settings.  I

employ a number of case-studies to describe the various features often found inside a workshop

or  factory,  or  a  corporate  group  of  houses.  These  case  studies  range  from  the  detailed

archaeological analysis  of specialised,  high-temperature workshops and the discussion of the

appearance of firing structures in an urban environment to the analysis of artefact diversity in a

range of houses. By approaching industrial settings as microcosms in a settlement, the chapter

provides an insight into the structure and organisation of workshops in New Kingdom Egypt,

demonstrating their variety both in appearance and in functionality.

Workshops in each of the sites discussed in the previous chapter will be analysed: case-studies

for Amarna include a range of houses in the Main City and a comparison of the artefactual

evidence they contained of relevant industrial activities, as well as site O45.1 (3.3.1,  3.3.2 and

3.2.1). At Gurob, an industrial area was published by Brunton and Engelbach in 1927, which was

partly excavated by the author and referred to as IA1 (3.2.2). The results  of this excavation

compare to those from O45.1, as kilns and pottery-production areas were found, and this section

forms  a  core  part  of  this  chapter.  Apart  from  a  possible  area  indicating  high-temperature

industries in the South Village at  Malqata through vitrified mud-bricks on the surface,  other

evidence of industrial activities from this site are the artefactual remains of glass-working and

faience-production (2.4.2.1). However, the 1970s excavations at Site J (3.3.3) have revealed a

series  of  small  ovens,  the  purpose  and  locations  of  which  will  be  discussed  together  with

associated objects.  This and the artefactual data  from the houses at  Amarna will  provide an

insight  into  the  organisation  of  industrial  activities  on  a  household-level.  Rather  than  the

approach purely by settlement site, as was done in the previous chapter, this set of data will be

presented  in  two  categories:  the  more  specialised,  high-temperature  workshop  and  the

household-level industries.

In order to set the scene for the sites discussed in this chapter, I provide some background
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information in the form of urban industrial activities, sometimes contemporary workshops from

both ancient Egypt, Sudan and Mesopotamia: 

3.1.1 Evidence of industrial activity from other ancient Egyptian and Sudanese 

sites

The Second Intermediate Period site of Deir el-Ballas, according to Lacovara (1996, 141), forms

the earliest example of a “typical” New Kingdom royal city, with areas of settlement occupying

the western part of the site. These include a workmen's village to the south, which contains some

similarities in layout to Deir el-Medina. To the west of the residential area there is a square block

of buildings forming an administrative section, and the west of the site itself is marked by a large

palatial complex, which has been destroyed, altered and built over many times. The layout of the

site is to some extent comparable to those of Amarna, Gurob and Malqata, with the areas of

settlement situated on the periphery of the central,  administrative areas. The situation of the

workmen's village at the far southwest of the town is reflected in those found at Amarna, the

South Village at Malqata and, possibly, the North City at Gurob.

One parallel  for  household-level  production may be the late  New Kingdom settlement  of

Amara West in Nubia,  north of the third cataract. The settlement is formed around a central

temple erected by Ramesses II (Fairman 1938, 154; cf. Spencer 1997, 27-51), and it was also of

high significance later, during the Meroitic Period. This site, which had been fortified, was of

particular importance, as it was the seat of the “deputy of Kush”. It controlled trade and influx, in

particular that of gold and other precious materials, in the region. Houses at Amara West are

similar to those found at Amarna in layout and character: they were built from mud-bricks, but

frequently had stone doorways. The current excavations by the British Museum have yielded

some possible evidence of faience-production using a bread oven.184 A degree of uncertainty

applies, as there is only one faience-mould associated with this oven, the interior walls of which

lack vitrification, and so more research needs to be done. However, with the settlement being

somewhat isolated and dependent on an external supply of foodstuffs, it would not be surprising

if it  produced its  own small faience objects, since the raw materials would have been easily

available.

The site of Sesebi, another Nubian fortified settlement, lies between the 2nd and 3rd cataracts,

184 See blog post by S. Doherty: 
http://blog.amarawest.britishmuseum.org/2013/02/13/amara-west-2013-faience-production-in-the-town/ 
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and dates mainly to the mid- to later New Kingdom, with its northern part being occupied by two

temples erected by Akhenaten (and changed by Ramesses II / Seti I). The site was first excavated

by Fairman (1938), and is currently subject to excavations by Kate Spence and Pamela Rose on

behalf of the EES (Spence and Rose 2009; Spence et al 2011). The domestic buildings, which

occupy the south of the enclosure, were built in a rigid pattern, considering limitations in space

(Fairman  in  Blackman  1937,  150),  but  the  layout  reveals  signs  of  heavy  modification  and

“pottery  ovens”  –  probably  meaning  mud-brick  bread  ovens  –  were  found  in  most  houses

(Fairman 1938, 152). From the modern survey and excavation there is much evidence of mineral

extraction,  particularly  of  gold,  indicated  by  the  presence  of  many grindstones,  which  were

found in the residential areas and associated dumps (Spence and Rose 2009). This may indicate

that some later working either took place here, or that the workers took their tools home with

them at night. No dedicated industrial, or mixed industrial and domestic areas have been found to

date. The wealth of objects from faience, however, found in the residential complex suggests that

at least some household-level faience-production took place at Sesebi. Some larger buildings,

possibly administrative in function, have been found just north of the town.

The findings from both Amara West and Sesebi appear to resemble those from the University

of Liverpool mission to Zawiyet Umm el-Rakham, a fortified settlement on the Egyptian border

to Libya. There, in “Area K”, areas of domestic housing were found, which displayed a degree of

self-sufficiency and industrial  activity  with querns,  small  wells  and bread-ovens,  which may

have been used to produce faience objects (Snape 2004, 151). In addition, sickle blades from

flint  may  indicate  local  growing  and  harvest  of  crops,  while  an  array  of  textile-production

equipment proves this settlement's self-sufficiency in terms of textiles. 

Finally, some houses dating to the reign of Nektanebo II were excavated at the western side of

Elephantine in the late 1980s (Krekeler 1996). These include a dedicated bakery, although each

house contained an oven, a silo and a quern, this set-up facilitating various industrial activities on

a household-level. However, evidence of larger workshops and patterns of control have not been

found at Elephantine for this period. 

Except for Deir el-Ballas, none of the sites described above revealed large, dedicated working

areas,  but  displayed  a  high  amount  of  household-level  production,  this  possibly  being  an

indicator of their lower settlement status.
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3.1.2 Evidence of industrial activity from ancient Mesopotamia

According to Dalley (1984, 15, 50-77) the palaces of Mari and Karana, dating in their latest form

to the Old Babylonian Period, were centres of production and the hubs for trade. However, it

must be noted that in these two cases the excavated evidence of production did not include

anything related to “noisy” or “smelly” industries, such as those involving pyrotechnics. While

some  smaller  ovens  were  excavated,  no  larger  furnaces  and  no  evidence  of  either

pottery-production or metal-working were found at Mari and Karana. Dalley (1984, 50-65) and

Moorey (1994, 141) both suggest that these craft activities were practised outside the palace

walls, in associated settlements, and there are vast numbers of textual sources supporting this. In

contrast to metal-working and pottery-production, many artefacts related to textile-production

were found, and texts from Karana have placed the working of textiles in the realm of the queen

(Dalley 1984, 69). Parallels to this can be found at the site of Gurob, for instance (2.3.3.13).

This is somewhat different from the situation found in the three main case-studies analysed in

this  thesis:  while  the  loud and pungent  activities  still  did not  take  place  directly  inside  the

palaces, at least the large-scale workshops, which probably stood under direct royal control, were

frequently still to be found in the vicinity of the main palaces and temples. Industrial processes

such as metal- and glass-working, which took place inside private houses, usually were found in

the  settlement,  where  they  could  be  controlled  and  monitored  by  the  elite.  In  ancient

Mesopotamia, according to textual sources, raw metals were controlled and supplied by palace

officials  (Dalley  1984,  57-59),  but  probably  processed  away from the  palace,  although it  is

evident  that  elite  control  was still  present.  Most  probably cold-working of  (precious) metals

would still have taken place in the palace workshops. 

Glass  evidently  held  a  different  status  from metals  and  pottery  in  ancient  Mesopotamia:

Evidence of glass-working was found in a number of tells in Mesopotamia, examples of this

being settlement and palace sites, such as Kar-Tukulti-Ninurta, Nuzi (Henderson 2013, 140-141)

and Ur (Henderson 2013, 142), and it is not always certain whether the ingots and crucibles

found indicate glass-working or -production activity or whether they simply demonstrated the

wide-spread use of glass as a currency. Other sites, such as Tell Brak (Henderson 2013, 139-140)

and Nimrud, yielded evidence of glass-working, including ingots and the remains of kilns from

inside palatial buildings (Mallowan 1966, 209-210; Moorey 1994, 202-203), which compares, to

some extent,  with  the  central  location  of  site  O45.1  at  Amarna.  The ancient  Mesopotamian

specialisation in glass-working is reflected in later texts dating to the Neo-Assyrian Period: these

describe three types of kilns used for glass-working, demonstrating the different techniques used.
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One notable factor is the consistently high working temperatures used (Oppenheim 1970, 69ff.;

Moorey 1994, 203).

Another  example  of  industrial  activities  in  Mesopotamian  settlements  is  the  city  of

Mashkan-shapir  (see  1.2).  The  results  of  the  survey  undertaken  there  demonstrate  that  the

western,  and  particularly  the  southeastern,  sections  of  this  settlement  were  used  for

administrative purposes,  and also contained most evidence of industrial  activities (Stone and

Zimansky 2004, 375-379). Remains of kilns, probably used for the production of pottery, were

found in these areas, and it was the same two areas that yielded most artefactual data, both from

the Uruk and Old Babylonian Periods (Stone and Zimansky 2004, 337-341). It is furthermore

evident that textile-production tools came mainly from the southern parts of the site, but also

from the northern parts, which appeared to have been domestic areas (Stone and Zimansky 2004,

370, 377). The evidence from Mashkan-shapir can therefore be compared more closely to that

from Amarna and Gurob, where textile-production took place mainly on a household-level, while

high-temperature industries occurred more frequently in the vicinity of administrative or elite

buildings.

3.2 High-temperature technologies and firing structures

In order to understand the nature of workshops in which high-temperature technologies were

employed, it is important to study the characteristics and functionality of the structures used for

these processes.  Various types of kilns and ovens are known, ranging from small  household

ovens, which have been found at both Amarna and Malqata, but not at Gurob, to pottery kilns

and highly specialised, complex glass processing kilns,185 which may have been in place at all

three sites. The following section will give an overview of kilns and ovens as they appear in New

Kingdom Egypt.

Nicholson (1993b, 108, and 2010) has defined three main types of kilns:  open firing,  firing

structures and updraught kilns.186 The open firing kiln, which was able to reach temperatures of

up to 1,000ºC, was mainly used for the production of pottery, the fuel being stacked on top of the

vessels.  This type of installation is  not easily traceable in the archaeological record and can

therefore  have  been  in  place  at  Amarna,  Gurob  and  Malqata  without  being  noticed  by

185 This term describes the two main firing structures found at Amarna O45.1, for instance.
186 A fourth category, the downdraft kiln, does not appear in the Pharaonic Period (Nicholson 2010, 6).



316

archaeologists.  As clay  already begins  to  vitrify187 at  a  temperature  between 600-800ºC,  the

likelihood of these fires reaching a temperature higher than this on a regular basis cannot have

been high, and therefore this type of firing procedure is not considered of importance for this

discussion.

The group of firing structures encompasses, as the name indicates, any structural remains that

were used in high-temperature industrial processes, which were not classified as (updraught)

kilns.  The  box oven is  one example of this  type.  It  consists  of a  wall  against  another  wall,

containing both the fuel and, usually, the pottery. This structure could have also produced faience

artefacts  (Nicholson  1995b,  241;  Nicholson  2010,  2).  Small  household  (bread-)  ovens  with

diameters  usually  smaller  than 1m also belong to this  category. These could be used in  the

manufacture of faience and for the processing of glass and therefore may also be considered as

indicators of high-temperature industries.

An  updraught or true  kiln is a somewhat more complex structure, this being the type most

commonly used for the firing of pottery and faience or the melting of glass during the New

Kingdom (Nicholson 2010,  2). In these structures, which had a round diameter, the fuel was

usually separated from the produce. In the case of pottery, a perforated floor would allow the hot

air to reach the stacked vessels, drifting upwards and into their bodies. A stoke-hole below the

base, at subterranean level, allowed for the ventilation and supply of extra fuel, as well as for the

subsequent  cleaning  of  the  structure.  For  pottery-production,  there  was  usually  no  domed

superstructure, but the roof remained open. Modern pottery kilns used at sites such as el-Nazla in

the Faiyum closely resemble those known from Middle188 and New Kingdom tomb paintings

(fig.155).  These  also  sometimes  show  reinforcements  through  ropes  tied  around  the

superstructures. 

According  to  Nicholson  (2010,  6),  after  he  had  conducted  a  series  of  archaeological

experiments, rebuilding various kilns excavated at Amarna (e.g. Nicholson 1989b, 241-252 and

2007, 83-100), the maximum temperature reached by an open updraught kiln was 1,000ºC, while

the same type of structure, with an added dome, would fire as high as 1,150ºC, which is high

enough to allow the raw materials  for  glass,  in  appropriate  proportions,  to  melt.  Glass-kilns

therefore usually had such domes, which retained the hot air, allowing the structure to produce

higher temperatures (Nicholson 2010, 6). In these cases the raw glass would be protected by the

187 Vitrification (see below) in pottery vessels would frequently have led to these being wasted. cf. Henderson 
2013, 6.

188 Such as those found in a range of tombs at Beni Hassan, for instance Tomb 2, belonging to a nomarch called 
Amenemhet who lived under Sesostris I (Newberry 1893a, pl. XI).
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vessels containing the mass, which were placed on small, well-protected shelves inside the kiln.

In this way the substance would remain clear of fly ash, which would occur during the firing

process. In the case of faience-production, as described above, the raw materials would have

probably been placed in saggar vessels.189

If a kiln or oven is fired at temperatures of over c.700ºC, its inner mud-brick walls may vitrify.

The silica in the bricks will melt due its reaction with flying ashes,190 and together they will form

a  glassy  mass  (Nicholson  2010,  5).  This  is  frequently  visible  in  kilns  used  for  glass-  or

faience-production, but note that it  can also appear in kilns used only for pottery-production.

This layer of shiny black fused material, often with a hint of green or red, indicating the presence

of copper, has  often been mislabelled “slag”,  which is  misleading,  since slag,  as production

waste,  usually refers to the working of metal.  Actual glass slag has been proved to exist  by

Rehren  (Pusch  and  Rehren  2007a,  14-16,  124-28);  however,  he  describes  a  very  different

189 This type of vessel is known from the Roman Period as Kom Helul, Memphis (Petrie 1909, 118, and 1911, cf. 
Nicholson 2013), but its existence in earlier periods can easily be extrapolated (see 2.1.1.2). 

190 This ash would have acted as a flux, lowering the necessary melting temperature of the silica, just as in the 
production of raw glass (see 2.1.1.1).

Figure 155: A pottery kiln at el-Nazla, Faiyum.
Photo: author.
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material, namely actual glass-waste from glass-making.

Most of the evidence of high-temperature industrial processes comes from the Main City at

Amarna,  with the North  Suburb and Central  City  taking second and third  places.  Shortland

(2000a) came across much evidence of glass-working in the Main City while he was cataloguing

faience-moulds for his  study of vitreous materials at  Amarna.  He describes ovens and kilns,

located in courtyards of houses towards the southern edge of the Main City and the appearance

of glass-rods and other items related to the glass-industry in the same context as faience-moulds.

Similar patterns can be observed in the spatial analysis in the previous chapter (2.2). A number of

houses  in  the Main City,  amongst  these  Q46.5b,  contained fragments  of  cylindrical  vessels,

which indicate glass-working activity. Some pigments were also found in house P46.11, together

with some finished glass beads (Shortland 2000a, 68; COA I, 32). 

3.2.1 High-temperature technology at O45.1, Amarna: a workshop for the 

processing of glass, faience and metal

This section will provide an overview of a recently excavated workshop located in the Main City

North,  which  has  yielded  much  artefactual  as  well  as  structural  evidence  of  glass-working,

possibly also glass-making, faience-production and metal-working. 

Site O45.1 is located at the extreme northwestern end of the Main City North, towards the

southern edge of the Central City, south of the Small Aten Temple, and directly to the south of

the modern water tower at Amarna (Nicholson 2007, 28-30; fig.25). The excavated site, which

measures 325m², lies in the vicinity of the area examined by Petrie in the 1890s and described by

him as an area of moulds (fig.58), but during the work at O45.1 no traces were found of this area

having previously been excavated (Nicholson 2007, v). Many of Petrie's finds relating to the

glass-industry also came from the palace rubbish heaps, only a very small number coming from

the palace area itself. The largest portion of evidence was not contexted, as it had been found and

brought to Petrie by local children from sites around Amarna. Thus, site O45.1 is not the only

possible location of Petrie's “glass manufactories” (see 2.1.1.1; fig.58).

The workshop is surrounded by a series of mud-brick walls forming an open courtyard,  a

common phenomenon in New Kingdom Egypt  (Shaw 2004,  16).  The main  industrial  phase

contains two kilns, which were cut into sterile sands (Kilns 2 and 3, [8075] and [8074], fig.156).

They measure  approximately 2.5m and 2.9m in diameter respectively, in contrast to the other
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smaller structures. These include a hearth, which was probably used for metal-working (Kiln 5,

[9485]  in  fig.156),  and  smaller  kilns  that  have  been  assigned  to  the  production  of  pottery

(Nicholson 2007, 43-45, figs.156 and 157). A puddling-pit for the preparation of clay was also

found, confirming that the production of pottery took place here (Nicholson 2007, 49-50). 

The large kilns showed a high amount of vitrification on their inner mud-brick walls, which

means that they would have been fired to high temperatures, at least 800˚C. The workshop was

cut into a low-status cemetery, the exact dating of which is  uncertain (Nicholson 2007, 31),

although it is likely to date to the early Amarna Period, as the graves resemble those discovered

at the Amarna South Tombs Cemetery.191 The disturbance of the burials encountered in O45.1

becomes especially apparent through the fact that one intact skeleton's skull was found in one of

the kilns during excavation (Nicholson 2007, 30-31, 34, 38, 56, 68). 

191 See footnote 78 for relevant references.

Figure 156: The main industrial phase at site O45.1. From Nicholson
2007, 31, © Egypt Exploration Society.
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The brickwork of Kilns 2 and 3 is highly complex and composed of a variation of stretchers and

runners. In this way the kiln walls became very dense and insulating and thus able to retain the

heat produced inside the kiln. Kiln 3 displayed some heavily vitrified shelves at ground level

(Nicholson 2007, 40, fig.157). These may have been used to hold the cylindrical vessels, or ingot

moulds, during the melting process, protecting the raw glass from fly ash.

Nicholson created an experimental reconstruction of Kiln 3 elsewhere at Amarna and through

careful  stoking  achieved temperatures  of  up to  1,150˚C during his  experimental  firing,  thus

succeeding in producing glass from raw materials (Nicholson 2007, 92, 94).192 Consequently, it

can be said that these kilns would have been capable of maintaining temperatures high enough

for  the  manufacture  of  raw  glass  (Nicholson  2007,  83ff.;  Shortland  2000a,  7).  Nicholson,

however, states that this experiment does not constitute incontrovertible proof that raw glass was

produced at Amarna – but simply that the potential existed.193 In fact, most ingots from the Ulu

Burun Shipwreck (Nicholson et al 1997, 147; Rehren and Pusch 2007, 231) perfectly fit the

192 Prior to this, common opinion had been that glass-production from raw materials required at least 1,250ºC 
(Nicholson 2007, 83).

193 Pusch and Rehren (2007a, 142f.) agree with this being potentially possible, but do not draw the conclusion that 
kilns 2 and 3 were glass-production kilns, as there is insufficient evidence of raw materials and working 
procedures. They also argue that the workshops at Amarna produced mainly finished glass-products from raw 
glass in white (colourless) and cobalt blue, and that only small amounts of raw material were produced at 
Amarna itself. 

Figure 157: The main kilns at site O45.1, Amarna, showing the later casemate walls, looking
south. From Nicholson 2007, 47 (from CD), © Egypt Exploration Society.
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fragments  of  cylindrical  vessels  found  at  Amarna,  increasing  the  likelihood  of  raw  glass

manufacture at Amarna. Shortland (2000a, 55) states that only one ‘true’ colourless piece of glass

has been attested at Amarna, which leads to the conclusion that the production of blue glass must

have been predominant. According to Nicholson (Nicholson 2007, 38), the main two kilns (Kiln

2 and Kiln 3) were mostly used for the production of glass, but may also have produced pottery,

while the remaining, smaller kilns in O45.1 mainly served for metal-working and the production

of pottery (Nicholson 2007, 36, 43, 45).

Resources necessary for the production of glass would have been easily accessible through

good  transportation  routes,  to  which  O45.1  was  connected.  For  instance,  it  lay  in  walking

distance of the Nile and was positioned directly on the Royal Road (fig.25). This location would

also have facilitated the transportation of raw glass and finished products from the site, to their

consumers  or  to  the  subsequent  production  site.  Raw materials  for  the  production  of  glass,

namely silica, lime and soda, would have been available inside or just outside the boundaries of

Amarna (Nicholson 2007, 119-121). Other goods, such as copper-, lead- and cobalt colourants

and natron would have been imported (Shortland 2000a, 52).

The corpus of artefacts  from O45.1 contains 71 faience-moulds and numerous unfinished,

malformed, broken and finished faience beads (and other faience artefacts), a definite indicator

of this industry. In addition, it contains 105 unidentifiable fragments of copper-alloy, indicating

both their use as a colourant in glass-making and some metal-industry (Nicholson 2007, 103). A

total of 178 pieces of raw glass were also found here, but according to Nicholson (2007, 129,

157) insufficient numbers of glass-rods were found that would prove that these were drawn and

redistributed from here.

A series of case-mate walls was later built into the workshop space, which changed the layout

of the courtyard (visible in fig.156), and which rendered the two large kilns unusable. During this

later  phase,  which  dates  to  the  later  Amarna  Period,  this  workshop ceased to  function  as  a

glass-workshop. It was probably still used for the production of pottery (Nicholson 2007, 33),

but, in the late Amarna Period it was no longer needed for the production of high-status goods

such as glass.

It can be stated that O45.1 functioned as a highly-specialised workshop, which, apart from

working or making glass, worked metals and produced pottery and faience goods. Its location in

the vicinity of the palace gave it a high status and implies that it was centrally controlled.
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3.2.2 The excavation of workshop IA1 at Gurob

Introduction

This section describes a newly excavated site involved in high-temperature industries dating to

the New Kingdom: the workshop and its kilns located within the “industrial area” at Gurob, also

referred to as IA1. Workshop IA1 may, to a certain extent, be compared to O45.1, especially

since  both  sites  contain  kilns  as  well  as  evidence  of  the  production  of  pottery.  Although

pottery-production is not in itself central to this thesis it is nevertheless very possible that IA1 at

Gurob  was  involved  in  the  manufacture  of  other  high-temperature  goods.  Furthermore,  the

spatial analysis of Gurob (2.3.3) has shown that large amounts of artefacts considered evidence

of industrial activities have come from this area and its surroundings, suggesting the possibility

of this being the location of their manufacture.

I  present  the  background  to  this  research  and  discuss  some  possibilities  of  dating  the

excavated workshop, after which I discuss the excavations which took place between 2009 and

2012 and the workshop's setting and layout, as well as more specific elements, such as pottery,

small finds, and vitrified mud-bricks.194 

Background

Brunton and Engelbach (1927, 3) mention an area to the northeast of the palace, in which they

claim to have found evidence of a glass-workshop:

“At the back of this fort are the remains of another smaller square enclosure which

we found very difficult to trace, as there had been a good deal of later building on

top of it, such as glass factories and lime kilns. Its relation to the fort is not clear, but

it is obvious that the peculiar re-entrant angle of the north-east corner of the outer

enclosure wall  of  the  temple  was to  avoid  cutting  into  some earlier  building  or

estates intimately connected with the fort.” 

This description is very vague and the stratigraphy of the site is far from having been completely

understood. Due to the lack of standing ancient structures, it has proved difficult to determine the

relationship between the square building (the house to the west of the fort, see 2.3.1.1) and the

fort, although, as a result of pure observation of the orientation of the two features and their

alignment to each other (fig.106), it can be tentatively assumed that they are of roughly the same

194 Please refer to sections 2.3.1.1 and 2.3.1.2 for a detailed presentation of the histories of occupation and 
excavation of Gurob.
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date. A more extensive discussion on the topic of the date of this workshop follows.

2009: Cleaning Kiln 2

During the  Gurob 2009 season,  I  was  able  to  clean  some of  the  industrial  area.  Numerous

vitrified,  often heavily weathered mud-bricks covered the surface of this  area,  similar to the

situation found in the South Village at Malqata (see 2.4.2.1). Geophysical survey had taken place

in  2006,  covering  the  fort and square  building,195 and  the  plot  showed  two  further  circular

anomalies, side-by-side with one another (Herbich 2006; Shaw 2006, 3, fig.165), located just

within the square building identified by Brunton and Engelbach (1927, 3). 

As a result of the cleaning, a roughly circular area, just under 3m in diameter, of burnt sand

and vitrified mud-bricks, corresponding with the eastern anomaly on the geophysical plot was

revealed c.0.2m below the surface. This structure will henceforth be referred to as Kiln 2 (Shaw

2010a).

195 The walls are not visible on the surface, but the area of these buildings has been identified through a correlation 
of Brunton and Engelbach's plan (Brunton and Engelbach 1927, pl. 1), an aerial photograph, and topographical 
survey, tied together in GIS.

Figure 158: Kiln 2 as cleaned in 2009. Illustration: author, © GHPP.
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2010: Kiln 1

The second, adjacent structure visible in the geophysical plot, was excavated during the 2010

season, and this structure was named  Kiln 1:196 It was decided to half-section Kiln 1, as this

appeared to be in better condition than Kiln 2, and an area of c.4x3.5m was selected. All deposits

were sieved and pottery and mud-bricks were retained.

The perimeter of Kiln 1 measures between 2.7-2.9m, its wall being of burnt mud-bricks, one

single shift in thickness (fig.159). The wall has been preserved up to a height of seven courses,

all  stretchers,  and  measures  just  under  0.80m from the  base  of  the  half-sectioned  structure

(fig.159). The kiln had been cut into sterile sand, and its superstructure, if it ever had one, has

disappeared.197

The inside of the kiln wall is heavily vitrified, the vitrification being between 0.02 and 0.05m

in thickness and dark-green/black (figs.160 and 161). On the inside of the eastern inner kiln wall

it appears slightly more eroded than on the western side, but this may be due to the kiln being

196 During the removal of surface sands at the beginning of the 2010 season some well-preserved mud-bricks were 
found, and it was decided to follow these, as the extent of the structure was better defined than that cleaned in 
2009.

197 The kiln stood at least one more course of mud-bricks tall, traces of which are still discernible on top of the 
uppermost course. 

Figure 159: Kiln 1 as excavated in 2010, digitised plan.
Illustration: author, © GHPP.
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cleaned in antiquity, together with later erosion caused by wind and sand.

The main fill of the kiln can be described as loosely compacted mixed, grey to mid-brown sands,

containing about 70% pottery, mud-brick and vitrified mud-brick, including some complete and

very large pieces, probably a mixture of the original collapse of the kiln's superstructure and

wind-borne surface material. As it is not clear whether Brunton and Engelbach excavated the kiln

previously, none of the material from inside Kiln 1 can definitely be said to be in situ.

At a depth of c.0.65m a second, very narrow layer of mud-bricks built against the inner wall of

the kiln structure was observed, probably forming an additional protective layer (fig.161). Below

Figure 160: Detail of the vitrification
inside Kiln 1. Photo: author, © GHPP.

Figure 161: North-facing section through Kiln 1. Illustration: author, © GHPP.
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this, at a depth of c.0.75m, a layer of mud-bricks can be found set against the first layer of

mud-bricks of the inner kiln wall, possibly to provide stability. Below and adjacent to this was a

layer of compacted sand together with grey ashes and charcoal (fig.162). Below the additional

mud-bricks, a layer of relatively sterile, loosely compacted sand somewhat similar to that on the

outside, was found and this has been interpreted as the base of the kiln.

Figure 162: Layer of ashy material at the
base of Kiln 1. Photo: author, © GHPP.

Figure 163: Kiln 1 as excavated in 2010, looking north-west. Photo: Ivor
Pridden, © GHPP.
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The  stratigraphy  outside  the  kiln  comprises  a  deposition,  c.0.10m  thick,  of  surface  sands,

containing a multitude of pot-sherds and mud-bricks, while most of the lower sands are virtually

clean (fig.164). At a depth of c.0.70m below the modern surface layers of compacted sand were

found, pitted by lenses of loose sand, both of which contained charcoal. 

The wind-blown surface material above the kiln's fill is very similar in constitution to that below

it. Kiln 2 became visible during the excavations in 2010, and was partly cleaned (fig.164).

2012: IA1 excavations

In 2012 a trapezoid excavation area was created measuring 12.1m (north), 9.9m (east), 11.85m

(south) and 4.18m (west). Surface cleaning to the east of Kiln 1 revealed Kiln 2, discovered in

2009, correlating with the second circular anomaly shown by the 2006 magnetometry survey

(fig.165). This second kiln has an internal diameter of only c.2m, but measures c.2.4m in its

outer diameter. The construction of this feature differs from that of Kiln 1 profoundly: While the

wall of the structure is still only a single mud-brick thick, a layer of unfired, but baked clay

forms the outer perimeter of the structure, measuring between 0.2 and 0.3m in thickness. This

was probably packed around the kiln in order to provide stability for the structure and, possibly,

insulation. The structure itself appears to be one shift of highly vitrified mud-bricks thick. A

layer of dark-green vitrification curves towards the inside from the top of the kiln, indicating the

beginning of the kiln's  collapsed dome (fig.167).  The excavation of Kiln 2 was commenced

during the 2012 season, however, it could not be completed.

Figure 164: Kiln 1 (right) and half of exposed Kiln 2 (left), looking south.
Photo: Ivor Pridden, © GHPP.
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Figure 165: The excavation area of IA1 superimposed onto the 2006 magnetometer plot, ©
GHPP.

Figure 166: Digitised plan of excavation area IA1. Illustration: author, © GHPP.
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The bold and italic numbers mentioned here are the context numbers used on the plan, fig.166:

The workshop was covered only by a very thin layer (between 0.05 and 0.3m) of wind-borne

surface material.  It  contained vast  amounts of ceramics as well  as small  finds,  such as clay

figurines (Picton 2009, 12). This deposit overlay very hard, undulating natural sands, into which

all archaeological features have been cut. This natural deposit,  5007, surrounds the kilns to the

north and slopes down c.0.2m towards the eastern third of IA1, where it has been numbered

5017.198

Kiln 1 was almost fully excavated during the 2012 season. No entrance or stoke-hole were

found for this structure. The prevailing wind at Gurob blows from the north, and therefore a kiln

entrance or stoke-hole in  the northern half  of the structure may still  be expected below the

ancient ground level.

Three pits, 5020, 5021 and 5022, were found to the north of Kiln 1 (figs.166 and 169). 5020

has vertical sides and is located c.0.8m to the west of the other two pits, which have a floor of

pebbles. This layer probably forms a natural patch of pebbles used as a floor for the pits (J.

Bunbury, pers. comm., April 2012) and was not placed here intentionally. The relationship of

these pits to the kilns is uncertain. It is possible that they functioned contemporaneously with the

workshop. While pit  5020 with its almost vertical sides may have been an emplacement for a

pottery vessel,  such as a tall  jar, pits  5021 and  5022 may have used their  pebble floors for

drainage. 

The excavation area slopes down to the east, forming a partition, which includes a number of

features probably associated with the workshop: An irregular and undulating layer of clay, 5008,

between 0.01 and 0.05m in thickness, and measuring a maximum of 3.4 x 1.6m, lies in the

southwest of IA1, at a distance of less than 0.5m east from Kiln 2 (figs.166 and 171). It includes

potsherds, and some ancient fingerprints are visible in one place. It is very likely that this surface

functioned as a clay preparation area, a puddling-pit for pottery-production (cf. Nicholson 2007,

49-50).

In the northeastern corner of the excavation there is another clay surface, 5010, which may be

an actual floor layer. Another short stretch of clay, 5025, can be found against the eastern baulk

of IA1. A very thin, light grey patch of clay, 5024, can be found in the southeastern part of IA1,

and the nature of this layer is not certain.

198 The surface deposit was substantially thicker in this area.
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Figure 167: Possible remains of the superstructure / dome belonging to Kiln 2,
indicated by the curve in the vitrification of the mud-bricks, looking northwest.

Photo: author, © GHPP.

Figure 168: Kilns 1 (west) and 2 (east) as excavated in 2012, looking north. Photo:
Henrik Brahe, © GHPP.
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The northwestern corner of the eastern part includes a very badly preserved, short stretch of wall,

5012, only one course of mud-bricks high, and 3 bricks long (c.0.5m), with one course of mortar

on top (fig.172). The wall may have originally had a thickness of two shifts, as is suggested by a

possible cut to its east. 

Figure 169: Profiles of pits 5020, 5021 and 5022. Illustration: author, © GHPP.

Figure 170: IA1 as excavated in 2012, looking east. Photo: Henrik Brahe, ©
GHPP.
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A very shallow linear cut, 5038, with a concave base, and only c.0.05m deep, runs northeast to

Figure 171: Clay layer 5008 to the east of Kiln 2, looking north.
Photo: Henrik Brahe, © GHPP.

Figure 172: Remains of wall 5012, looking west. Photo: Henrik Brahe, © GHPP.
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southwest through the eastern part of IA1. This cut may represent either a robber or erosion cut

of a wall. 

A series of further cuts can be seen cutting into natural sands; to the north, two sub-oval cuts,

5014 and 5015 can be found. It is possible that these features either functioned as emplacements

for workshop furnishings, such as benches, however, it  could also be that they were cut into

natural 5017 at a later date and thus post-date the workshop phase. In addition to these oval cuts,

three possible pits can be found in the southeastern corner of IA1. 

Vitrified mud-bricks

The vitrified mud-bricks which were removed from Kiln 1's main fill and the surface layer vary

in colour, with red, green and black regions visible. Towards the surface the pieces appear more

degraded,  whilst  the  larger  pieces  occur  farther  towards  the  kiln's  base.  Larger  pieces  often

consist  of  whole,  often  vitrified  mud-bricks,  and  they  often  occur  in  groups;  indicating  a

collapsed superstructure.

The  vitrified  mud-bricks  are  somewhat  variable  in  appearance  and  they  represent  several

occurrences of firing. Some of the material may represent the collapsed superstructure or waste

from clearing out this or another kiln after firing.199 The black and green colouring of the vitrified

material suggests copper to have been present at some stage (Pusch and Rehren 2007a, 14-17).

Copper could have functioned as an ingredient in a number of different industries, including as a

colourant in glass (Nicholson 2007, 103ff.), although this does not confirm this kiln's original

purpose. Currently the only tentative suggestion permitted by the initial analysis of this material

is  that  high-temperature technologies  including the production of  pottery, and also,  possibly,

faience were practised in these kilns, that these were cleaned out on a regular basis and that

copper was possibly present in the process. 

Pottery from IA1

The pottery found in the fill of Kiln 1 dates mainly from the second half of the 18 th to the first

half  of the 19th dynasty (Hodgkinson 2012, 48),  reflecting the overall  occupational phase of

Gurob (see 2.3.1.1). With the bulk of the material coming from disturbed surface or near-surface

contexts, this information cannot be used to date the workshop.

The  main  vessel  types  included  meat  jars  and  beer  jars,  bread  moulds  as  well  as  large

quantities of blue-painted ware, typical of the New Kingdom (Bachmann et al 1980; Shortland et

199 It has been suggested that these vitreous materials be scientifically analysed, for instance by portable XRF (see 
Paynter and Dungworth 2011, 13), but this has not yet taken place.
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al  2006;  Loschwitz  2012).  However,  it  is  believed  that  the  bulk  of  this  material  is  due  to

wind-borne deposition rather than it being indicative of the kilns' original function (Gasperini et

al 2012a, 23-24 and 2012b, 51).

Artefacts from the IA1 excavations

In  addition  to  large  numbers  of  pot  sherds,  over  60  small  finds  were  found  during  the

excavations of the industrial area (see  2.3). This assemblage encompasses 14 faience artefacts,

one glass vessel fragment, two beads from glass or faience, three small pieces of copper-alloy,

two  pieces  of  pottery,  possibly  reaction  vessels,  crucibles  or  moulds,  six  stone  tools,  four

fragments of stone vessels, one fragment of a spinning bowl, eight pieces of worked stone and a

total of nine clay figurines, in addition to another 16 objects, which do not adhere to any of the

categories analysed in this thesis (fig.173). Over 20% of the IA1 corpus being faience artefacts,

this is the largest proportion, and may indicate that faience was produced in this workshop. 

The second highest category in proportion is that of clay woman-on-bed figurines (Shaw 2009,

12; see  2.3.3.14), which can be compared to similar figurines from other New Kingdom sites

(Giddy 1999, 28-49, pl.  7-13; Waraska 2008).  As the spatial  analysis of these (2.3.3.14) has

demonstrated, it is highly probable that these items were actually made here. Finally, there is a

relatively high quantity of pieces of worked stone as well  as stone tools, possibly indicating

active working of stone for the production of sculpture, for instance. However, in order to better

understand the nature of the industrial area at Gurob, it is necessary to look at the broader picture

Figure 173: Proportions (in percent) of object groups found during the IA1 excavations at
Gurob.
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and to analyse not only the artefacts found during the excavations, but also those found on the

surface in the area, as has been done in the spatial analysis (see 2.3).

The date of workshop IA1

Brunton and Engelbach  (1927,  3;  see  above)  state  that  the  temple's200 enclosure  wall  has  a

striking bend in its northeastern corner in order to avoid collision with any earlier buildings, such

as that of the fort and the square building, thus assuming that these structures pre-date the palace.

The only other chronological information Brunton and Engelbach's description supplies is that

the kilns are later than both the fort and the square building. This remains to be confirmed, as

does the actual  date  of the  fort  or the square building.  If  Brunton and Engelbach's  asserted

relationship between the glass kilns and the square building is correct, and the fort and square

building do pre-date the palace, the kilns, which would have been erected on top of the square

building, may still be contemporary with the palace. If, on the other hand, the fort and square

building are contemporary with the palace, the kilns would be later and thus post-date the reign

of Thutmose III. So, should the kilns be contemporary with the  fort and  square building, they

would either be contemporary with the palace or post-date it. 

It is possible to compare the layout of this building to one of the larger, courtyarded houses at

Amarna, such as Q44.1 or R44.2 in the Main City North (Kemp and Garfi 1993, sheet 6), based

both on its shape visible in the satellite image and its extent (fig.174). It appears to be tripartite,

similar to the typical high-status Amarna houses (Spence 2012, 72; Tietze 2012, 66). Another

stylistic parallel would be the West Villas at Malqata, indicating a possible 18th dynasty date for

the square building. Since the square building stood in the immediate vicinity of the palace its

setting can be compared to that of large houses R44.1 and R44.2 at Amarna (see  2.2.1.3 and

2.2.1.4), which were situated on the northern border of the Main City North, very close to the

palace and other administrative units. Therefore, the square building was perhaps occupied by a

high official, a member of the elite, reporting directly to the palace, and together with the fort it

may have formed an administrative unit. The West Villas at Malqata and buildings A and B in the

South Village (see 2.4.2.1) may be considered functional parallels.

When examining the satellite photo of the area, it becomes evident that IA1 incorporates part

of  the square building (fig.174).  According  to  this,  and  the  structural  information  retrieved

during  excavation,  such  as  wall  5012 and  linear  feature  5038,  it  may  be  assumed  that  the

workshop actually formed part of the original layout of this building. It was possibly set inside

200 The palace was initially interpreted as a temple by Petrie, see 2.3.1.1.
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its western courtyard, judging by its location within a relatively large space to the far northwest

of the square building. 

Unfortunately,  the  lack  of  standing  structures  in  the  North  City  at  Gurob  makes  such  a

reconstruction difficult.  However, a rim sherd belonging to  a jar201 was  found in one of the

mud-bricks in the top course of Kiln 1. Such sherds were commonly added to mud-bricks in

order to harden them and thus stabilise the structure (Correas-Amador 2011, 15). This particular

jar is probably of a type dating to the late New Kingdom, probably the 19th or 20th dynasties.202 

The fact that this sherd was found reused in the kiln structure may suggest that Kiln 1, at the

earliest, dates to the Ramesside Period. If this is the case, and the main phase of workshop IA1

was Ramesside, then it may post-date the (possibly 18th dynasty) square building, after all. While

it  is  possible,  however,  that  some changes  in  the  city's  layout  and development  took place

between the two main occupational phases of Gurob, it is not likely that the square building at

Gurob ceased to function completely and it is still  possible that the kilns were erected in its

courtyard during the Ramesside Period. Furthermore, it is not advisable to date the entire kiln

structure on the basis of a single sherd, since the brick containing the sherd may represent an

instance, possibly one of several, of repair of the kiln, and so such possible dating evidence has

to be treated with extreme caution.

However, none of these findings either affect or are affected by Kozloff's (1992, 377-378)

dating of the Gurob workshops (see 2.3.2.1). There may well have existed an earlier and a later

workshop, or several phases of the same one. Archaeological evidence of this is missing apart

from, possibly, some of the vitrified mud-bricks found across the surface of IA1, which may

have belonged to previous kiln structures.

The functions of the two kilns of workshop IA1

Kiln 1 was most probably used for the production of pottery. Despite its larger diameter, parallels

from  the  New  Kingdom  include  the  updraught pottery  kilns  at  Amarna,  and  other  sites

(Nicholson 2007, 43 and 2010, 2ff.).  Kiln 2 may have also been built  for the production of

pottery. Because of the outer clay packing, however, its walls are thicker than those of Kiln 1 and

201 Gurob pottery database GU12/2002/198/P.
202 Comp. Wodzińska (2010, 117, no. 100): this 19th dynasty parallel from Qantir/Pi-Ramesse is, according to 

Gasperini (pers. comm. October 2013) the closest match, despite the Qantir jar being of a slightly different 
shape and fabric (this is from Nile silt I.E.01, while the Gurob sherd is probably from Marl D). However, 
Franzmeier (pers. comm. October 2013) suggests that the Gurob sherd is in fact more likely to be of a 20th 
dynasty date, comparing its shape with 20th dynasty globular jars from Qantir (site QVII; cf. Aston 1998, 567), 
or larger, later, storage jars. However, all these examples are from Nile silt rather than the marl clay postulated 
for the Gurob sherd.
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the structure itself is smaller in diameter. In addition, Kiln 2 indicates a domed superstructure.

Nicholson (2010,  6)  states  that  such structures  were most  likely  related to  glass-working or

metal-working activities, as the dome helps to maintain the heat. This may indicate that Kiln 2

was intended to be fired to a higher temperature than Kiln 1. In fact, because of its thicker walls I

am of the opinion that the structure of Kiln 2 is more similar in appearance to Kilns 2 and 3

excavated at Amarna site O45.1, since these had originally been domed too (Nicholson 2007,

36-43). These had the potential for use in glass-working,203 and for this reason it cannot be ruled

out  that  this  was  the  purpose  of  Gurob  Kiln  2,  although  it  may  have  still  been  used  for

pottery-production (or faience-manufacture) only.

The external perimeter of Kiln 2 is also similar to those of Kilns 2 and 3 at Amarna site O45.1,

although its brick pattern and wall thickness are by far inferior (Nicholson 2007; figs.156 and

157). The shelves found at ground level in O45.1 Kiln 3 have not been observed at Gurob, but

this may be due to bad preservation and the superstructure of Kiln 2 not surviving. Since Gurob

Kiln 1 was most probably used to fire pottery, such shelves can probably be ruled out in this

feature. In addition, Gurob Kiln 1 has a far less sophisticated brick pattern than those at Amarna;

the latter give the impression of having been intentionally strengthened in order to withstand

extremely high temperatures (Nicholson 2007, 38; see 3.2.1). While so far, no sophisticated brick

pattern has been observed in Gurob Kiln 2 either, the outer clay packing may have fulfilled a

similar purpose. 

Brunton and Engelbach's interpretation of the Gurob kilns as glass- and lime kilns can, to this

day, not be proved. However, it has to be stated that both kilns may have been used for high- or

medium-temperature industries, such as pottery, faience or even metal,  with Kiln 2 probably

being capable of achieving higher temperatures. 

203 Nicholson (2007, 40, 42, 86) reconstructed the kiln used in his glass experiment with a low dome (see 3.2.1), the
angle of which may have been similar to that of Gurob Kiln 2.
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The wider archaeological context of IA1 and its role within Gurob

As stated  above,  it  is  likely  that  workshop IA1 was  set  inside  the  courtyard  of  the  square

building. Since IA1 is at present the only known workshop at Gurob, comprising at least two

substantial kilns and situated close to the palace, it may be assumed that it was a place of some

importance. If the produce from the kilns, pottery vessels, possibly vitreous materials, together

with some stone-working and other industries were supplied to the palace and from there to the

inhabitants  of  the city, then its  role  can be compared to  that  of a royal,  or  at  least  an elite

workshop. Any official associated with the workshop and the square building would presumably

have enjoyed high status. The connection between this building and the inhabitants of Gurob

mentioned in the papyri (Griffith 1898; Shaw 2011b, 455), especially the foreign women, the

harem and the royal entourage is uncertain. IA1 is no exception, however, as the same is the case

with other large-scale workshops, such as O45.1 at Amarna and its relationship to the inhabitants

of the city. 

With the large amounts of blue-painted pottery coming from IA1 it is possible that Kiln 1 was

producing this. The function of Kiln 2 is not yet clear, although it may have been used in the

Figure 174: Excavation area IA1 superimposed onto the satellite image of the site, © GHPP.
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processing of vitreous objects such as glass and faience. The rest of the workshop would have

been used for the processing of other materials, such as the preparation of clay and the storing of

tools. The production of clay figurines, which most probably took place here, would have been a

side-line in the use of Kiln 1. The small scale of the figurines would have meant that these could

easily  be  placed into  the  kiln  during  the  firing  of  pottery. Unfortunately, the  archaeological

remains  at  Gurob are  somewhat  poorly  preserved,  and therefore  it  has  not  been possible  to

completely reconstruct the archaeology of production at the site.

IA1 can perhaps be compared with an area at the South Village, Malqata, where the vitrified

mud-bricks lie in the boundary of large house  A, which is similar to the context of IA1 (see

2.4.2.1). Furthermore, many manufactured items, especially of faience, together with evidence of

industrial  activities  were  found at  IA1 (see  2.3.3).  It  would  then  be  possible  that  both  raw

materials and finished goods were administered from here. I therefore suggest the reconstruction

of the square building as a high-status, official's house, containing a multifunctional workshop,

which may have also monitored work in the houses in the North City, but which supplied both

the palace and the rest of the city with (luxury) goods. 

Comparison of Gurob IA1 with Amarna O45.1

Apart from the possible parallel in the functions of their main kilns there is also some similarity

in  the  general  layouts  of  the  two  workshops,  IA1  and  O45.1.  Both  contain  two  main  kiln

features, which are built from mud-bricks, and all of which have diameters of at least 2.40m. In

both cases the two main kilns are adjacent to one another, although while the Amarna kilns

appear  very  similar  in  design,  the  Gurob  kilns,  as  far  as  they  have  been  excavated,  vary

somewhat. Amarna O45.1 furthermore contained two smaller kilns to the north of the main ones,

and these were used for the production of  faience and pottery. At  Gurob there has been no

evidence so far of other kiln structures, but the series of pits to the north of Kilns 1 and 2 indicate

a more extensive workshop environment. As already mentioned, O45.1 contained evidence of the

production of pottery, and this workshop included a puddling-pit for the preparation of clay. This

was located in the same courtyard, but at a sufficient distance not to be affected by the heat of the

kilns. Gurob IA1 also contained a probable puddling-pit: This is situated to the east of, and very

close to Kiln 2, so may have been affected by the heat produced by this structure, however, it can

be assumed that this kiln was not in constant use (5008 in fig.166, see also fig.171). While there

is  evidence  of  mud-brick  walls  surrounding  the  workshop  O45.1,  hardly  any  architectural

remains  can be found at  Gurob.  However, the satellite  photograph demonstrates  that  IA1 is

located within the boundaries of the square building west of the fort (fig.174). Hence it can be
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said that both workshops were part of an architecturally defined unit. IA1, the same as the rest of

Gurob, has been heavily disturbed and most of the excavated fills and structures are probably

heavily disturbed too. The spatial analysis (2.3.3), however, has shown that, nevertheless, much

artefactual  evidence  of  industrial  activities  comes  from  here.  O45.1  contained  many  more

relevant artefacts, including direct evidence of glass-working and faience-production, which was

not present at IA1. This is possibly due to the fact that O45.1 was much less disturbed, but it may

also indicate that glass and faience were neither produced nor processed at Gurob. There is,

however, a possible functional parallel in the copper-alloy fragments found in and around both

IA1 and O45.1, indicating metal-working. 

Summing up,  it  can  be  said  that  the  layout  and contents  of  O45.1  lend this  workshop a

qualitatively  superior  character.  It  contained  more  kilns  than  IA1,  as  well  as  indicators  of

high-status, high-temperature industries, some of which are not present at Gurob. If Kiln 1 in

IA1 dates to the Ramesside Period (see 3.2.2), it would post-date O45.1. It may have, however,

still functioned contemporaneously. In the case of the later date for IA1, this workshop would

have been active at a time when glass-production was already established in Egypt, while O45.1

is  definitely  one  of  the  earliest  known ancient  Egyptian  glass-workshops.  Unfortunately, no

artefactual  evidence  indicating  the  purpose  of  the  IA1  kilns  has  been  found  as  yet,204 and

therefore this workshop's function cannot be compared to that of O45.1 any further.

3.2.3 Summary of urban high-temperature workshops: Amarna and Gurob

Many similarities have been found between the layout and, to a certain extent, the functions, of

workshops IA1 at Gurob and O45.1 at Amarna. Both workshops were located in the vicinity of

ceremonial buildings, such as temples and palaces. IA1 lies near the main entrance to the vast

palace enclosure at  Gurob, and also in a short  distance of the North City. O45.1 also has a

marginal position,  lying on the far northern edge of the Main City North and almost in the

Central City, which would have meant that it could have produced fumes through firing its kilns

without disturbing the city's inhabitants. The locations of both workshops furthermore indicate

that they may have experienced a much larger amount of direct control, permitting the quick

supply of the ceremonial buildings of both settlements with goods. At least in the case of O45.1

it is possible that this was due to the fact that raw materials of high value were processed here. 

Size may have also been a factor: only 325m² of O45.1 have been excavated, but both the

204 Gurob Kiln 2 remains as yet unexcavated. October 2013.
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satellite image as well as the Amarna Survey map (Kemp and Garfi 1993) have shown that the

area  occupied  by  the  unexcavated  building  is  much  larger, measuring  around 10,000m².  Of

Gurob's IA1 only around 100m² have been excavated, but again, the building containing this

workshop, with a ground-plan of 676m², is much larger. 

To a degree the observations from Amarna and Gurob are comparable to those made earlier at

Qantir/Pi-Ramesse,  where  the  large,  multifunctional  factories,  which  specialised  in  the

production  of  high-status  materials,  using  specialised  high-temperature  technologies,  were

located at the centre of the settlement (see 2.6; Hodgkinson 2010, 74-77). Through this location

it would have been possible to control these factories as well as to exploit their products and

deliver them to recipients, i.e. the army, and to the inhabitants of the palaces and temples in the

city. 
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3.3 Household-level or cottage industries

The preceding section went into the finer detail of two larger workshops at Amarna and Gurob,

discussing their industrial installations, high-temperature industries, relevant finds, their layout

and locations in the sites, and I used this data to draw some conclusions on the organisation of

these workshops and their role in relation to the settlements. Both O45.1 and IA1 can be said to

have been purpose-built and to some extent specialised, with the presence of kilns indicating a

somewhat  focussed  set  of  activities.  The  following  sections,  by  contrast,  will  highlight  the

diversity  of  industrial  activities  which took place  in  houses  and courtyards  throughout  New

Kingdom settlements. These usually smaller houses, or groups of the same, have been observed

to be generally less industrially focussed or specialised on all levels (Shaw 1995, 227). Hence,

the variety and combinations of activities that took place in a range of houses at Amarna will be

highlighted, followed by the presentation of the excavations at Malqata Site J, which can then be

compared with the results from Amarna. 

3.3.1 The Main City North at Amarna: multi-functional houses

In the course of the spatial analysis undertaken for the Main City North at Amarna (2.2), it has

become apparent that 34 buildings,  dispersed throughout this suburb, contained evidence not

only of one industrial activity, but of several (fig.176).

Figure 175: Graph categorising the buildings analysed by house-size.
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The houses, each of which contains evidence of more than one industry, cover a range of varying

sizes. While most of these 34 houses had a smaller ground area (less than 900m²), some larger

ones also contained evidence of multiple industries (fig.175, table 3). Eight of the 34 had an area

of less than 100m², while a total of 16 covered between 100 and 900m², the remaining ten houses

being larger than 900m² including their courtyards. While most of the larger houses measured

between 900 and 3000m², three houses are even larger than this, with the largest property, R44.2,

which measured over 10,000m², belonging to a “Steward of Akhenaten” (Kemp and Garfi 1993,

sheet 6).

Table  3 demonstrates  the  combinations  of  industries  queried  with  the  GIS  that  were  in

operation  in  a  number  of  buildings.  The  combinations  queried  were  glass-working  with

faience-production, metal-working with glass-working, metal-working with faience-production,

metal-working,  glass-working  and  faience-production,  sculpture-production  with

faience-production, metal-working with sculpture-production and finally textile-production with

glass-working.  As  can  be  seen  in  table  3,  the  most  frequent  combination  is  that  of

sculpture-production with faience-production. This is not surprising, since almost one third of all

houses in the Main City North contained one or more faience-moulds (see 2.2.2.4). With only 29

houses in total yielding evidence of sculpture-production, it can be stated that at least half of

these also contained faience-moulds and that this combination was indeed a frequent one. 
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The  map  in  fig.177 shows  the  distribution  of  houses  containing  a  combination  of

sculpture-production and faience-production: This combination appears to be concentrated in the

southern third of the Main City North, in particular around the area of the known sculptors'

workshops, O47.16a/O47.20 and P47.1-3, and encompasses smaller and larger houses equally.

The second-highest frequency is  the combination of textile-production with glass-working,

closely followed by the combination of  glass-working and faience-production.  Needles  from

copper-alloy are a common find in the houses at Amarna, with 119 out of just over 2000 artefacts

from the Main City North belonging to this object type. It is therefore not surprising that that a

large percentage of the 17 houses containing evidence of glass-working also had some evidence

of textile-production.

Table 3: The combinations of industries occurring in the houses of the Main City North.

Q46.5b x 3.5
Q45.83 x x 40
P46.33 x x 48
P46.12 x 63
Q45.17 x 64
Q46.37 x x 71
Q45.2-5 x 88
Q48.1 x 96
Q45.10 x x x 117
Q47.2 x 143
P46.5 x 183
O47.15 x 192
P47.11 x 218
Q47.24 x 247
P47.4 x x x 339
Q47.23 x x x 349
O47.5 x 362
P47.8 x 375
O45.1 x x x x x 390
Q48.4 x x x x 402
Q46.22 x 470
Q46.15 x 481
O47.3 x 697
R46.3 x x 781
P47.1 x 926
P48.2 x 952
O47.20 x 1115
P47.2 x 2110
P47.22 x x x x x 2156
O47.16a x 2526
P47.33 x 2701
P47.17 x 3280
Q46.1 x 5314
R44.2 x 10551
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Glass-working 
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glass-working and 
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production

Metal-working 
and 
glass-working

Metal-working 
and faience-
production

Sculpture-
production and 
faience-
production

Textile-
production and 
glass-working

Metal-working 
and sculpture-
production

House-
size in m²
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Figure 176: The houses in the Main City North containing evidence of multi-functionality.
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Figure 177: The houses in the Main City North containing evidence of sculpture-production and
faience-production.



347

Figure 178: The houses in the Main City North containing evidence of glass-working and
faience-production
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The  frequent  combination  of  glass-working  and  faience-production  (fig.178)  verifies  this

phenomenon, which has been observed before, but never truly quantified (e.g. Friedman 1989,

17). This is evident in the houses surrounding the sculptors' workshops O47.16a/O47.20, and

P47.1-3: P47.11, P47.4 and P47.22, and also in a small number of scattered and usually small

houses throughout the Main City North, most of which are known workshops, including O45.1,

P46.33,205 and Q48.4 (Nicholson 1993a).

The evidence of metal-working is very scarce throughout the Main City North, where only 16

houses contained relevant artefacts or raw material. Additionally, only five of these 16 houses

also contained evidence of another industry, such as glass-working of faience-production, and

this industry might be expected to occur more frequently in combination with other examples of

pyrotechnology.

The lowest occurring combination is that of three of the principal pyrotechnological industries:

metal-working, glass-working and faience-production (fig.179). This was found in three houses

in the Main City North: 

(1) the known workshop O45.1 (Nicholson 2007),

(2) Q48.4, an outlier to the extreme southeast of the suburb, and which was excavated in the

1980s (Kirby 1989, 15-63; Nicholson 1989a, 64-81 and Rose 1989, 82-101; Nicholson 1993a),

205 Bomann 1995, 1-42; Boyce 1995, 44-136; Rose 1995, 137-145 and Kemp 1995a, 146-168.

Figure 179: Proportions of industrial combinations in the Main City North.
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(3) P47.22, one of the three largest houses in the Main City North, located in the southern part of

the suburb.

O45.1 and Q48.4, both of which also contained evidence of pottery-production, have previously

been  highlighted  in  publications  as  workshops  containing  a  large  amount  of  evidence  of

industrial activity, but P47.22 was excavated by the DOG in the 1910s and has not previously

been  discussed  as  a  possible  workshop.  Apart  from  seven  faience-moulds  this  house  also

contained “cuttings of metal sheets and rivets”, a piece of crucible containing some glass,206 and

a kiln. P47.22 also contained three needles, indicating textile-production and two awls, which

were used in leather-working, as well  as some pigment,  which could have been used in the

colouring of glass, but may also have been used for painting. These finds highlight that P47.22

was highly active industrially. 

One of the very few buildings containing evidence of four industries is P47.4. This house is

located just south of the complex of the sculptor Thutmose and more than likely was an adjunct

to the overall Thutmose complex. Apart from evidence of sculpture-production, possibly derived

from P47.1-3, this building yielded evidence of faience-production in the form of eight moulds, a

large amount of evidence for textile-production, in particular of weaving,207 in addition to a little

evidence of  glass-working.  It  is  therefore  possible  to  draw the conclusion that  this  building

belonged to the group of small houses south of the Thutmose workshop supplying this sculptor's

workshop  with  essential  goods  for  its  main  produce,  sculpture.  The  objects  from glass  and

faience  would  mainly  have  been  small-scale  inlays  used  for  the  decoration  of  composite

sculpture and reliefs. Textiles were necessary not just for standard human clothing, but also for

the clothing of statues, which was a common practice (Vogelsang-Eastwood 2001, 492), and it is

possible that P47.4 would have supplied P47.1-3 with linen. Q45.83, which contained evidence

of glass-working, faience-production and textile-manufacture, is part of a group of small houses,

all of which were found to have been very industrial in character, located in the northwestern part

of the suburb. It is likely that this small house, together with those surrounding it, would have

supplied goods on demand. 

The link between glass-working and faience-production at Amarna

As has been demonstrated through the above examples (see 3.3.1; fig.178), the manufacture of

faience goods has a very close connection with the glass-industry at Amarna. Shortland's study

206 This is probably a cylindrical vessel, see 2.1.1.1.
207 Although this evidence of weaving is questionable, as already described above (footnotes 122 and 121: Kemp 

and Vogelsang-Eastwood 2001, 394).
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shows that some of the glass objects were found in the same context as baked clay moulds for

the production of faience objects in workshops throughout the city (Shortland 2000a). The areas

analysed  by  Shortland  revealed  clusters  of  houses  with  particularly  high  quantities  of

faience-moulds in the Main City and North Suburb, although most houses seem to have had at

least one or two moulds. Faience-production locations can also be seen to have functioned in

connection  with  other  industries,  such as  the  jewellery-production  or  sculpture  carving.  The

moulds  appear  more frequently in the outer  courtyards  of these houses,  which were usually

located  to  the  south  of  the  main  buildings,  where  kilns  have  been  found.  Some  faience

workshops have been identified in association with the house of the sculptor Thutmose (P47.1-3)

(Shortland 2000a,  67-69).  It  can therefore be assumed that  house-based workshops,  in some

cases family-run, would have undertaken their own production of faience and glass products,

mainly beads and amulets, in the courtyards of their houses. It can be observed that at Amarna,

large,  high-status  residences  are  often  to  be  found  among  lower-status  houses,  which  were

organised in groups. This matches the fact that the area around site O45.1 was described by

Petrie as consisting of “low status dwellings” (Petrie 1894, 15-16). In addition, the (undated)

low-status cemetery in O45.1 may indicate the same, especially if it dates to the Amarna Period

as suggested above. 

Summary

When grouping the houses into three size categories (fig.180: small = less than 100m², medium =

100-900m² and large being more than 900m²) it becomes obvious that the multi-functionality of

building-units  at  Amarna  does  not  depend  very  much  on  house-size.  Multiple  numbers  of

industries occur in each of the size categories and throughout the entire suburb, although it can

be said that the greater numbers to be found in single buildings are usually in the smaller and

medium-sized houses. This highlights, to an extent the generally higher diversity of activities,

not just of high-status industries in the smaller houses, a fact already stated by Shaw (1995, 227).

This may indicate that most of the larger, residential houses at Amarna did not in fact partake in

high-status industrial  activities, but instead controlled them, accumulations of faience-moulds

and glass-rods possibly indicating storage and distribution rather than actual industrial activity

(see  2.1.1.1 and  2.1.1.2). However, as Shaw (1988, 21), and others before him (Petrie 1894;

Newton 1924, 293) have noted, the larger houses at Amarna generally contained fewer artefacts

than the smaller ones. This may be due to a number of factors, such as the regular maintenance

of the larger houses during the Amarna Period, and the subsequent carrying away and looting of

artefacts. 



351

Apart  from  the  larger,  mainly  residential  units,  there  also  existed  larger,  more  specialised

workshops, which explains the occurrence of multiple, but related, industrial processes in one

building. Workshop O45.1 is a prime example of this, processing glass, faience and metal in the

same  general  area  (see  3.2.2).  The  same  is  the  case  with  two  of  the  identified  sculptors'

workshops, complex O47.16a/O47.20, and P47.1-3 and their attached buildings, which would

have supplied them with necessary goods. 

A similar situation has been found in the analysis of the Grid 12 / N50.23 / house of Ranefer

excavations (see below,  3.3.2). The smaller houses, in particular those excavated at  Grid 12,

contained much evidence of diverse industrial activities. The house of Ranefer was also very

industrially  active,  and  it  is  likely  that  an  actual  workshop,  processing  materials  at

high-temperatures, was installed in this building. In section 3.3.3, below, I discuss whether the

same phenomena can be observed in the data from the excavations at Site J, Malqata.

Figure 180: The average number of industries by generalised
house-size in the multifunctional houses of the Main City North.
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3.3.2 The Main City South: Excavations at Grid 12 / N50.23 / The house of 

Ranefer, N49.18

Considerable evidence of industrial activity, much of which used high temperatures, was found

during the excavations at Grid 12 and the re-excavations of N49.18 and N50.23 in the Main City

South.208 The Grid 12 excavations revealed a series of small, clustered houses, similar to those

groups of houses described in the spatial analysis in chapter 2.2 (Kemp 2005; Kemp and Stevens

2010a and b). Most of the evidence of industrial activities was artefactual, but some small ovens

were also found, which provided structural evidence. 

Fig.181 shows the location of a household type oven in building-unit N50.36. This appears to be

located just outside the main house, in a small courtyard, and it is also in the direct vicinity of a

quern emplacement, indicating its primary use as a bread oven. Two kilns or bread ovens, both

box-shaped, and which had been originally discovered by Borchardt (Borchardt and Ricke 1980,

311-312; Shortland 2000a, 67, and 2000b, 123-124), were also found during the re-excavations

of house N50.23. Borchardt (Borchardt and Ricke 1980, 312) had already suggested that glass

208 This entire area had previously been excavated by the DOG (Borchardt and Ricke 1980) and the EEF (COA I), 
and both the house of Ranefer (N49.18) and house N50.23 were re-examined by Kemp and others. The houses 
excavated in Grid 12, however, lay in an area previously unexcavated. The re-excavation work took place in the 
early 2000s.

Figure 181: The 2004-5 Grid 12 excavations, revealing a small oven in N50.36. After Kemp
2005, 16. 
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and faience were processed and manufactured in this building, and this  is reflected both in the

artefactual record from the 1912 DOG excavations and in the modern re-excavations: The DOG

excavations yielded a “large number of fragments of glass-rods, red, blue and dark blue glass”

(Borchardt and Ricke and Ricke 1980, 312) in addition to some glass-rods, four faience-moulds

and some tools. Furthermore, the building contained some tools for textile-production and three

monkey-figurines. The later re-excavations yielded 36 glass manufacturing pieces, as well as

plentiful  evidence  of  metal-working  in  the  form of  crucibles,  tuyères  and scrap-metal.  Two

further faience-moulds were also found (Kemp and Stevens 2010b, 475).

A total of 27 faience-moulds were found in the excavations of Grid 12, as well as 363 glass

manufacturing  pieces,  indicating  a  lively  vitreous  industry.  No  cylindrical  vessels  or  ingot

moulds / containers were found, but 197 crucibles, and 4 tuyères indicate a busy metal-working

industry (Kemp and Stevens 2010b, 475-486, 487-493, 503-524; Eccleston 2010, 361-399). 

The house of Ranefer, N49.18, was originally excavated on behalf of the  EEF by Peet and

Woolley, who excavated a rubbish heap to the northeast of the house, outside its enclosure wall,

which  contained  much  glass-working  waste  (COA I,  15),  indicating  that  glass  was  being

processed by one or more of the houses in the vicinity. Furthermore, “large numbers of pottery

moulds” were found in the building itself (COA I, 14, 15), but apart from some tools, one smaller

piece of glass, some jewellery and textile-production tools, no other related objects relating to

glass-working were recorded. Modern re-excavations at the house of Ranefer yielded a much

larger number of relevant objects, which meant that N49.18 cannot have been fully excavated

originally. The number of relevant finds is 132, and this contains 31 glass manufacturing pieces,

a type of item not usually missed by the pre-modern excavations, as well as numerous pieces of

evidence of metal-working, but no further faience-moulds were discovered.

Summary

It can be said that the excavations and re-excavations in this area of the Main City South yielded

evidence of  a  large variety of  industries,  but  in  particular  those of  faience,  glass  and metal

(fig.182). It is evident that these industries were mixed and took place in the small houses as well

as  the  courtyards  of  the  larger  ones,  probably  using  small  household  ovens  rather  than

specialised kilns. The absence of cylindrical vessels from Grid 12 and N50.23 makes it unlikely

that glass-rods and other manufacturing pieces were drawn here, but suggests rather that they

were brought from elsewhere. The large quantities of relevant finds, however, lend the area as a

whole some industrial importance in the Main City South, as well as the whole of Amarna.
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Figure 182: Chart showing the proportions of each analytical category from the Grid 12 /
N50.23 / Ranefer excavations in percent.
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3.3.3 Malqata: Site J

Site J, as described in the previous chapter (2.4.1.2), is a small area of excavation located in a

sandy patch to the southwest of the South Village, excavated in 1973, in one single season, by

Kemp and O'Connor on behalf of the University Museum of Pennsylvania (Kemp and O'Connor

1974;  O'Connor 1979;  Kemp in  preparation;  figs.140 and  144).  This  site  covers  an  area  of

250m², encompassing ten excavation squares of 5m² each (fig.183).

The architecture of Site J is very similar in character to the rest of the South Village, and it is

very likely that this was not a true outlier, but rather a previously unexcavated area of settlement.

The walls of the excavated buildings are thin, none being thicker than one or two mud-bricks,

similar to the small houses found at Amarna. As with the rest of the South Village, this fragility

would have led to living conditions inferior to those found with thicker-walled buildings, which

would have been much better insulated against the heat. Kemp and O'Connor have divided the

rooms at Site J into two areas, one to the east,  and another to the west of a slightly thicker

dividing wall running diagonally through the excavation area (fig.183), with the western area

containing three buildings, and the eastern one four. According to Kemp, most sections of these

buildings would have been open courtyards, belonging to houses, which can be assigned to the

smallest  of  the  known Amarna house-styles  (Kemp in  preparation;  cf.  Tietze  2012,  66;  see

2.2.1.4). On account of the somewhat informal arrangement of the rooms it is evident that this

area of the South Village, too, must have developed organically to some extent, rather than being

rigidly planned. As the South Village would have remained in use and settled more permanently

than the rest of Malqata, apart from possibly the North Village, it would have been necessary to

maintain and repair some of the structures. The stratigraphy encountered at Site J confirms this,

as some walls have been found built on top of ashy and rubble layers, forming at least  two

distinctive phases of occupation.
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The excavation plan (fig.183) shows four circular structures, which are small ovens. None of

these structures measures more than 0.6m in diameter, which makes them very similar to the

potential firing structures found in the rest of the South Village, as can be seen on the 1:200 plan

(fig.146). A similar type of oven has frequently been encountered at Amarna, for instance in the

Grid 12 excavations, and these were probably capable of producing temperatures high enough

for the production of faience (Eccleston 2008a and 2008c; Nicholson 2009, 8) and the processing

of  glass  (c.800-900°C)  (Nicholson 2007,  172).  Another  good example  of  this  is  the  bakery

complex, P43.1 and 2, in the Central City at Amarna, which contained, apart from numerous

fragments of bread moulds, 29 small ovens and 10 faience-moulds (COA III, 100; 2.2.2.4), so it

is certain that not only bread was baked here.

One of the Site J ovens, 10, located in excavation square bb41, was found in the corner of a

small room. According to the excavation report (Kemp in preparation) this structure was propped

up on bricks, replacing an earlier firing structure. It is cylindrical in shape, made from clay and

mud, thickened at the base, and preserved to a height of 0.27m, while its diameter measures

0.47m. It was filled with ash at the base, indicating frequent use until the point of abandonment,

Figure 183: A digitised excavation plan of Site J.
The red features are the ovens described below.

North is to the top left and each square measures
5m². After Kemp (in preparation).

Dividing wall
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and it had a south-facing aperture in its wall. As mentioned above, this description of a fairly

standard  household  oven  found  frequently  at  New  Kingdom  sites  would  have  alone  been

sufficient to confirm its capability of producing faience. Besides potsherds, bones and collapsed

pieces of mud-brick, the ashy fill of this oven contained some faience objects, making it possible

that these were produced here. However, Kemp is of the opinion that this oven was abandoned

before the rest of the site, making it a likely candidate for a rubbish disposal pit.

Another oven, 25, can be found in square bc42, the easternmost excavation square. This was

set into the northwest corner of a courtyard. According to the report, it was built on top of some

ash,  and therefore post-dates  the first  phase  of  occupation.  It  was  probably in  use until  the

abandonment of the South Village. This oven is also made of clay and mud, cylindrical in shape,

measuring  between  0.52m and  0.6m in  diameter  and  preserved  to  a  height  of  c.0.5m.  The

aperture of this feature was found pointing northeast, 0.155m above the base. There are no signs

of the outer wall having been enhanced or strengthened. A number of pot sherds were found

inside the oven, and many more just outside it. In addition, animal bones and one faience bead

were found. There is no material evidence of this oven having been used for industrial purposes.

This, however, cannot be ruled out. 

A larger firing structure, 29 can be found in the same excavation square, farther west, beyond

the courtyard containing oven  25. This feature is free-standing, not supported by a wall,  and

without any artificial flooring, but built directly on the desert surface. In order to strengthen its

walls, a layer of mud had been packed around them, which is a phenomenon also encountered

with Kiln 2 at Gurob IA1 (see  3.2.2).209 This cylindrical oven has walls only 0.03m thick, but

0.1m at the base, with a slightly irregular, 0.6m diameter, and was preserved to a height of no

more than 0.2m. A small aperture was found close to the base, on the southern side. The feature

was buried in an ashy layer, which meant that it was probably abandoned before the final phase

of the site. It may have replaced another oven, 30 (see below) in its usage. The inside of oven 29

had a dark burn mark around its lower edge, but no other traces of firing were discovered. Again,

it is impossible to say whether this feature was used in industrial processes. 

The final oven excavated at Site J is feature 30, located in square bc42, just northeast of 29.

This feature was built into the entrance to a small room, which might have been abandoned prior

to its erection. It is part of a later phase of use, as it was built on top of ashy layers. Its floor is

formed by the natural desert surface. However, it was partly sunk into the ground, and thus has a

short substructure of c.0.2m. As in the case of feature 29, which may have replaced it, it had a

209 Although at Gurob the clay packing was applied to the substructure of a larger kiln.
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coat of mud around it, partly to strengthen it, but possibly also for the purpose of insulation. The

oven's cylindrical walls were mostly 0.025m thick, but increased towards the base. The diameter

varies  between 0.52  and 0.57m,  while  the  superstructure  has  been preserved to  a  height  of

c.0.5m. Due to the finding of large pieces of oven wall in the vicinity (Kemp in preparation) it is

possible that this feature originally stood to a height of up to 1m. A small aperture was found on

the southern side, close to the base. The base is covered with a thin ash layer, as well as some

mud or clay layers, which yielded further fragments of oven wall, some sherds and a piece of

bone. 

These  four  ovens  or  kilns,  despite  containing  no  definitive  artefactual  evidence  of  the

production of faience and glass objects, may still have been used in these two industries. They

closely resemble the household ovens found at Amarna and elsewhere, which were known to

have been used for the manufacture of finished glass objects, as well as for producing faience

objects, mainly small in size, through the use of clay moulds. 

Finds analysis for Site J

This section discusses the finds from the Site J excavations, as far as available. Shaw, as part of

his PhD research,210 undertook a statistical analysis of a sample of the objects from Site J, a total

of 1262 artefacts from grid squares ba40 (961 objects), bb40 (91 objects), bb42 (181 objects) and

bc40 (29 objects). Grid squares ba40 and bb40 belonged to a building located to the southwest of

the excavation, which has been named “Unit 4” by the excavators, while bb42 and bc40 belong

to “Units 1-3”, which lie to the northeast and consist mainly of courtyards. As described above,

bb42 and bc40 also encompass three of the ovens uncovered at Site J, 25, 29 and 30. It is only

this sample of objects that the author was able to access, however. In particular those objects

from ba40 and bb40 should provide a good insight into the role of Site J in comparison with the

rest of the South Village and its role in any industrial activities. The largest proportion of all

artefacts consists of jewellery, with over 95% (Shaw 1998, 1051). Most of this jewellery is made

from faience, 90% of the total, 1139 objects, being beads. 27 objects, 2.1%, were fragments of

faience rings, which does not reflect the proportions represented by the rest of the South Village

artefacts. One faience-mould represents the faience-industry, and this is a very small number in

relation. A total of twelve objects from Site J are from glass. Again, the highest proportion of

these falls into the category of jewellery, but three vessel fragments were also found. Only one

glass-rod was found. In addition, three copper-alloy rods belong to this sample of Site J finds,

representing the potential for metal-working, although these could simply have been tools. The

210 The results of his analysis of the Malqata Site J materials were published in Shaw (1998, 1050ff.).
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sampled Site J finds corpus does not only contain artefacts related to industries, but also includes

evidence of household activities, such as pot sherds. Textile-production is represented by two

copper-alloy needles.

Summary

It can be stated that the corpus of artefacts from Site J is, in terms of object categories, similar to

that from the rest of the South Village, but that it encompasses a greater diversity in general,

partly due to it having been excavated more thoroughly and there not being an object selection

process, such as took place after the early excavations at Malqata, which focussed on retaining

the material related to glass-working and faience-manufacture. Numerically there is not as much

evidence of industrial activities from Site J. On the one hand, this may be due to the fact that the

objects from faience overweighed all other finds from Site J, thus creating a false impression of

the range of objects from there. On the other hand, there is a possibility that the location of the

Site J buildings may have influenced the amount of objects related to industrial activities, since

the location of the site is somewhat peripheral. Therefore, there is a chance that production took

place mainly towards the centre of the South Village and faded out towards the edges. Still, the

ovens found at Site J described above, in particular the group of three ovens to the northeast of

the site, provide the potential for industrial activities taking place in the excavated buildings.

Finally, the lack of finds actually relevant to manufacture and working may simply be due to the

limited area of excavation or to preservation.

3.3.4 Comparison of household-level industries: Amarna and Malqata

The similarities in architecture between the houses of the South Village at Malqata, in particular

Site J, and the groups of smaller houses at Amarna are obvious. Both appear to have developed

more  organically  within  their  settlements  than  the  more  rigidly-built  larger  houses  and

compounds.  The  excavations  at  Site  J  have  also  demonstrated  that  the  variety  of  artefact

categories, and hence the diversity of activities taking place in the South Village, was in fact

much  higher  than  conveyed  by  the  finds  brought  back  to  New  York  from the  pre-modern

excavations  at  Malqata.  These  had  focussed  on  material  related  to  glass-working  and

faience-manufacture, as well as the finished goods, but had not paid much attention to everyday

household items or artefacts used for other industrial activities. While there was evidence of

glass-working  and  faience-manufacture,  the  excavators  also  recovered  items  used  in  the
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production of textiles, and other tools. The same was the case at Amarna: the above analysis

carried out on the houses of the Main City North (3.3.1) demonstrates not only that there was

evidence of several industrial activities at once in some houses, but also that the smaller and

medium-sized houses were in general the most industrially active. 

This was similarly the case with some of the larger houses, which also contained evidence of

one or more relevant industries, but their numbers are slightly smaller. At Amarna these houses

were  usually  the  known,  large  workshops,  such  as  O45.1  and  P47.1-3  and  their  immediate

environs. Such workshops were highly specialised on one industry or a set of related ones, and

the other industries appearing in the same context were generally linked to the main activity. The

textile-  and  faience-industries  belonging  to  the  workshop  of  the  sculptor  Thutmose,  are  an

example of this. This phenomenon cannot be confirmed to have been in place at Malqata, but, an

area of vitrified mud-bricks lying within the boundaries of a large house central to the South

Village indicates that high-temperature industrial processes were practised here, and there exists

evidence of metal-working in the same context as glass-working at Malqata (see 2.4.3.3).

While Malqata functioned in principle slightly longer as a settlement than Amarna, because of

the Hb-sd festivities  of  Amenhotep  III  being  seasonal,  it  would  not  have  been continuously

occupied for as long a period at a time. Hence it is possible that a less complex infrastructure was

necessary for this settlement. Evidence of household industries can be found throughout Amarna,

with a focus on the Main City and the North Suburb, while Malqata's industrial focus appears to

have been the South Village. 

It  is  highly  likely  that,  apart  from controlling  the  base-materials  and finished  goods,  the

occupants of the larger houses, the elite, monitored the more specialised industries involving

high  temperatures  not  achievable  by  means  of  household  ovens  or  specialised  skills  and

knowledge. Both sites, together with Gurob, contained these larger houses, which intersperse the

general area of settlement, and which yielded evidence of industrial activities. 
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3.4 Conclusions: The workshop as a microcosm

This  chapter  has  demonstrated  the  range  of  workshops  and  factories  archaeologists  have

encountered in the royal cities (and other settlements) of the New Kingdom and has attempted a

classification of these sites. Their variety is great,  and workshops are not always obvious or

defined  as  such.  Workshop  sites  range  from large,  specialised  and  purpose-built  complexes

working  with  high-status  materials  and  a  very  skilled  workforce,  through  less  specialised

workshops,  which  may  still  have  been  purpose-built,  or  erected  to  serve  the  production  of

foodstuffs, and which usually lay in larger houses, to the smaller households or house-groups,

which generally performed the greatest variety of industrial activities. 

Unfortunately,  the  nature  of  the  evidence  from  Gurob  is  somewhat patchy,  due  to  an

insufficient level of recording during the pre-modern excavations, in addition to modern damage

to the site (see 2.3.2 and 2.3.4). It can, nevertheless, be said that in IA1 there existed a workshop

working with high temperatures, which was probably set up in an official building very close to

the palace, and which may have been of a relatively high status (see 3.2.2). While the structures

excavated in this complex so far suggest its use largely as a pottery workshop, it is still possible

that Brunton and Engelbach's interpretation of this site as a glass-workshop may turn out to have

some validity. The spatial analysis of both surface finds and those from excavations has shown

that a variety of industrial activities may have taken place here, ranging from the production of

faience artefacts to sculpture-production and some metal-working, involving the use of stone

tools. In addition to IA1 it is likely that a small amount of industrial activity took place in the

North City at Gurob, and if so, then this would have been comparable to that found in the small

houses  at  Amarna  and  Malqata  Site  J,  using  small  ovens  for  some  medium-temperature

industries, such as faience-manufacture, and a variety of other activities which do not require a

specialised skill set (see 2.2.2 and 3.3.3). 

The evidence from Amarna, Gurob and Malqata is not dissimilar: all three sites contained

large buildings which included workshops within their boundaries. The workshops at Amarna at

least  were  usually  more  specialised,  or  at  least  focussed  on  a  set  of  activities,  such  as

glass-working or sculpture-production, while this specialisation cannot be proved for certain in

the  case  of  Malqata  or  Gurob.  In contrast  to  these  sites,  Qantir/Pi-Ramesse revealed  a  vast

multifunctional factory complex that used highly-specialised pyrotechnological equipment and

mass-produced high-status goods on a regular basis (see 2.6).

Patterns  in  the  functions  of  urban workshops have  emerged during  this  discussion:  large,
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specialised  workshops  employing  skilled  workers  were  usually  located  in  the  vicinity  of

ceremonial  or  other  high-status  buildings,  probably  to  facilitate  transport  of  goods  and  raw

materials, and their control. Dependent industries were often attached or found very close to

these, such as is the case with the workshop of Thutmose at Amarna. Some larger workshops

could also be found in the general settlement, but frequently also in large residential buildings,

and they would be controlled directly by the member of the elite in charge of them. Finally, the

smaller houses or groups of the same usually contained evidence of at least one industry, but

frequently  several,  while  displaying  neither  a  high  degree  of  skilled  craftsmanship  nor

specialisation (see 4.2).
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4 CONCLUSIONS

In the following sections the conclusions gained from each of the two main chapters, will be

summarised and used to answer the research questions as outlined in the introduction, bearing in

mind that some questions have been easier to answer with the data used in this thesis than others.

The definitions of the terms capital or royal city (1.1.1), as well as that of high-status goods and

the object- and material-categories analysed in this thesis (1.1.2) have already been sufficiently

discussed in the introduction, and will therefore, not be repeated here.

4.1 How were high-status goods, both as raw materials and finished goods 
controlled?

The spatial analyses of Amarna and Gurob (2.2.2 and  2.3.3) have highlighted several areas of

intensive industrial activity. In addition, it has been possible to further define the locations that

yielded the bulk of the finished products. 

Most evidence of high-status production at Amarna came from the Main City, as this area

probably supplied the Central  City and elite  buildings with the necessary high-status  goods:

Although the larger houses at Amarna contained relatively few artefacts, they did yield some that

are relevant to this study, notably artefacts of glass (2.2.2.2) or metal (2.2.2.5), in addition to the

frequently discovered faience-moulds (2.2.2.4). These moulds indicate either industrial activity

or storage. The smaller houses, by contrast, yielded most indicators of industrial activities, in

particular evidence of glass-working (2.2.2.3), faience-production, metal-working (2.2.2.6) and

textile-manufacture (2.2.2.9).  A limited amount  of  sculpture-production also appears  to  have

taken place in  the smaller  houses,  but  the bulk of this  evidence came from the three larger

workshops in the Main City as well as the Central City (see  2.2.2.8). The fact that the small

houses  of  the  Main  City  and  North  Suburb  are  interspersed  with  a  range  of  larger  houses

suggests  that  the  local  elite  probably  controlled  most  working  of  materials  including  the

production of glass and faience artefacts, as well as their distribution to the recipients. 

The bulk of evidence of industrial activity found at Gurob between 2006 and 2012 came from

the area north of IA1 and the area of the workshop itself (see  2.3.3). At the same time, most

finished  goods  came,  as  expected,  from both  the  palace  and  the  North  City.  The  fact  that

workshop IA1 was most probably located inside a large building, again, is a possible indicator of

elite-control (see 3.2.2).
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No  spatial  analysis  was  possible  for  Malqata,  but  a  critical  review  of  the  archival,  and

artefactual  material,  as  well  as  personal  communications,  has  helped  in  determining several

locations that appear to have been involved in the production of objects from faience and glass

(see 2.4.2). As in the case of Amarna, the small houses of the South Village are interspersed with

two larger houses, and these probably monitored the production of glass and faience artefacts,

and distributed the produce to the other parts of Malqata. An area of vitrified mud-bricks visible

on the surface of one of the large houses in the South Village (A) may form a possible parallel

with IA1 at Gurob. While it has been possible to determine other active areas of craftsmanship at

Malqata, no further patterns of control have become visible so far and remain to be studied at a

later stage. 

Despite the current lack of archaeological evidence, it cannot be ruled out that household-level

industries were in operation at Qantir/Pi-Ramesse. The excavated factories in the centre of this

settlement,  however,  demonstrate  the  necessity  of  centrally-controlled,  mass-produced  elite

goods. Since no textual sources were taken into account in the present analysis, it is impossible

to reconstruct any private sector production for the case studies analysed (see  1.2). Although

generally speaking a high level of central administration and manufacture can be reconstructed

for New Kingdom Egyptian cities, the large amounts of evidence of industrial activity found

throughout the smaller houses of the three case-studies forms a contrast  to  the strict  central

administration that was in place during the Old Kingdom.211

4.2 How did ancient Egyptian workshops and factories operate?

The  introduction  has  already  defined,  in  archaeological  terms,  the  meaning  of  the  terms

workshop and factory. Chapter 3 concludes, however, that there existed three types of workshop

in New Kingdom Egypt, the boundaries not being as strictly defined as previously assumed by,

for instance, Stevens (2006, 260; cf. Kemp 2006, 330-331). A rough classification will now be

attempted: (1) The top rank was formed by the large, specialised and purpose-built complexes,

which may also be described as factories depending on their output, working with either precious

materials or specialised technologies or both, and employing a highly skilled workforce. (2) The

second rank was occupied by the smaller, less specialised, sometimes purpose-built workshops,

which, however, seem to have been sourcing produce from other workshops, and which were

frequently located in the houses of the elite. (3) The lowest rank was held by the smaller houses

211 See, for instance Papazian (2013, 45-50) for a detailed overview over the central administration of the Old 
Kingdom, which has also been reflected in the Gebelein Papyri.
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or groups of the same, which usually performed the greatest variety of industrial activities on a

family level. 

All  three  of  my  case-study  sites  appear  to  have  contained  workshops  belonging  to  each

category, and the archaeological analysis of a range of sites at Amarna, Gurob and Malqata has

succeeded in demonstrating the diversity of workshop categories and industrial settings found in

the New Kingdom royal cities:

Working on a household-level (i.e. rank 3 described above) occurred throughout most of the

Main  City  at  Amarna,  where  small  houses  yielded  much  evidence  of  industrial  activity,  in

addition to a high diversity thereof. A similar level of activity can be observed at Grid 12 (3.3.2)

and other areas of small houses at Amarna. This would have also been the case with the South

Village at Malqata, as proved by the Site J analysis (3.3.3) and the multitude of evidence of

glass-working and faience-production in this area of settlement. Household-level industries can

also  be  extrapolated  for  the  North  City  at  Gurob,  where,  as  it  appears,  small  houses  were

prevalent. The spatial analysis has demonstrated that the bulk of relevant evidence came from

this area (as well as from IA1).

The intermediate stage of industrial activity (i.e. rank 2) can be found in workshops such as in

the house of Ranefer at Amarna. This type of workshop is located within a large house, which

would  have frequently also controlled and monitored  the production of  luxury  goods in  the

surrounding smaller houses. Since these buildings, in some cases, contained objects used for

manufacture, such as glass-rods and faience-moulds, but no industrial waste has been positively

identified,  it  is  not  a  good idea  to  state  that  industrial  activity  actually  took place  in  these

particular  buildings,  and  so  the  possibility  of  a  sole  storage  purpose  must  be  considered.

However, since much production waste was found in the house of Ranefer, for instance, it can be

safely assumed that glass-working took place here. The large house central to the South Village

at Malqata, which is covered in vitrified mud-bricks and therefore probably housed a kiln, may

have been similar in nature to the house of Ranefer. Depending on the specialisation required for

the produce from IA1 at Gurob, this workshop may belong to this category or the one below:

The category of elite, or royal workshops (rank 1) is embodied especially by the huge and

purpose-built factories at Qantir/Pi-Ramesse. Their central location, together with the fact that

they were producing mainly goods for warfare, such as horse tack and weapons, highlights their

elite status and royal connection. The fact that they were producing raw glass, as well as being

capable of mass-production, indicates the high level of skilled work in these factories. Another

example  of  this  is  the  Thutmose  complex  at  Amarna,  which  yielded  much  evidence  of  the
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manufacture of royal sculpture. This complex was elite-run, and it is quite clear that the bulk of

its  produce  was  intended  for  members  of  the  royal  family  and  the  elite,  most  likely  on

commission.  While the complex incorporated domestic areas and cannot therefore be strictly

called purpose-built, its output and evidence of productivity define its character and status. The

same applies to the surrounding and related buildings, which produced objects from faience and

– probably – linen especially for the larger workshops. O45.1, in the Main City North at Amarna,

should also be included in this category, since it yielded vast amounts of production waste, as

well as two highly-specialised kilns capable of producing raw glass, an industry for which a high

set of skills was required. O45.1 is also situated within the boundaries of a large, possibly elite

building,  which  contains  evidence  of  multiple,  related  industries,  such  as  glass-making,

glass-working, metal-working and pottery-production. Also, as with the Thutmose complex, the

specialisation of this workshop, as well as its output define its character and status. Workshop

IA1, which also probably lies within a large building, is the only such complex known at Gurob,

and therefore its status is difficult to identify. However, the fact that it may have been involved in

the  processing  of  glass,  together  with  its  location  in  the  vicinity  of  the  palace,  makes  it  a

candidate for this category. Should it prove not to have processed or produced glass, IA1 can still

be counted  among the workshops of  the  second category. IA1 and its  potential  significance

through its  specialisation and location can be compared, for instance,  to the large-scale elite

production found in the Central City at Amarna. This is reflected in the palace waste heaps and

the centralised production areas for bread and meat, such as have been found at Amarna P43.1

and 2, for example, supplying the ceremonial and elite buildings at the core of the settlement,

such as IA1 may have done.  While the boundaries between these workshop categories were

probably not as rigid as defined here, this classification can, nevertheless, be used as a basis for

comparison.

4.3 What can be established about the infrastructure of a settlement for each 
industry?

I propose a number of models describing the industrial activities, their functioning, control and

the distribution and consumption of finished goods in a New Kingdom royal city, for each of the

industries discussed in this  thesis.  These models are based on the results  of both the spatial

analysis and the discussion of New Kingdom urban workshops in chapters  2 and  3. However,

they  are  modelled  more  on  the  archaeological,  non-textual  data  from  Amarna,  Gurob  and

Malqata than on that from the Ramesside factories at Qantir/Pi-Ramesse. It cannot, however, be
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ruled out that this site will reflect similar patterns once more archaeological fieldwork has taken

place. 

I propose a general model for the distribution and control of high-status industries in the New

Kingdom urban sites comprising centralised and elite control, but also some autonomy for the

industrial  family  groups  occupying  the  smaller  houses  (fig.184).  It  also  comprises  the

highly-specialised, larger workshops, which included a skilled workforce, producing goods from

raw materials, and requiring a high level of technological skill, directly for the royal court or the

elite. This model also includes a system of re-distribution between the workshops or factories,

elite houses, small houses and the royal court, with raw materials and half-finished goods being

distributed  for  further  working  by  the  elite,  and  finished  objects  being  returned  to  these

authorities, sometimes retained and sometimes given to members of the population as favours.

The generic model is not to be regarded as the “final word” on this topic, or comprehensive, as

we need to distinguish between the various branches of industry analysed in this thesis, and thus

it is only there to provide clarity.

Figure 184: Generic model: The general organisation of urban workshops in the New Kingdom.
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The second model, describing the organisation of glass-production and glass-working in urban

workshops (fig.185), is based on the discovery of much production waste and raw glass among

the small houses at Amarna and Malqata. It includes the distribution of raw glass, in the form of

workable pieces and glass-rods, to the inhabitants of the smaller houses by members of the elite.

These pieces would have initially been made by larger, specialised workshops capable of raw

glass-production, not all of which would have also been in charge of drawing and distributing

glass-rods. Although most of these pieces came from the smaller houses, it is not clear whether

core-formed  vessels  were  produced,  or  merely  decorated  in  these  small  workshops,  as

core-forming required a higher set of skills. The royal court and the elite would have been the

initial recipient of most of the finished objects. It might then have redistributed glass objects as

favours. The court would also have received raw glass in the form of ingots for trade purposes,

as has been highlighted in the Amarna Letters (see 2.1.1.1). 

This  organisational  model  for  glass-working  and  its  production  is,  in  fact,  close  to  that

proposed  by  Shortland  et  al  (2001).  However,  I  feel  that,  by  studying  the  more  detailed

distribution of these artefacts I have been able, on the one hand, to provide more substantial

confirmation of this model, and on the other hand, to aid the better understanding of this industry

Figure 185: Model describing the organisation of glass-production and -working in urban
contexts.
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and  how it  functioned  in  the  context  of  other  craft  activities,  thus  contributing  to  a  better

knowledge of the infrastructures of these settlements. 

The production of small faience objects, such as inlays and amulets, neither required a high set

of skills nor specialised firing structures, and for this reason is most frequently to be observed in

the smaller houses (fig.186). The elite will still probably have controlled transactions, and the

frequent finding of faience-moulds in large houses and palace and temple magazines, notably at

Amarna and Malqata, indicates elite and royal control over amulet-production. Larger and more

complicated items, such as core-formed vessels and polychrome tiles would probably have been

produced  in  more  specialised  workshops,  although  evidence  of  this  is  scarce.  A level  of

independence in the small houses is to be expected, and some of the amulets would have been

retained for personal, possibly funerary, use. The evidence from Malqata in particular shows that

small  faience  items,  such as  signet  rings,  were  frequently  distributed  to  the  public  as  royal

favours during festivities. There is a clear link between the glass- and faience-industries at all

levels, since they use the same raw materials, colourants and firing structures.

Figure 186: Model describing the organisation of faience-production in urban contexts.
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The  model  describing  the  working  of  metals  (fig.187)  is  similar  to  those  proposed  for  the

glass-industry,  but,  possibly,  with  a  stronger  element  of  central  control.  Again,  raw,  but

processed,  metals,  produced by specialised workshops containing special  furnaces,  would be

redistributed by the elite, although the elite houses would also be involved in the working of

metals, as can be observed in the case of the house of Ranefer. The smaller workshops will

probably have produced mainly jewellery and other small items, using open moulds. Finished

objects would then be returned and given to the royal court, while some smaller items may have

been  retained  as  gifts  or  payment.  Metal  tools  necessary  for  industrial  activities  would  be

distributed by those controlling them. When they broke, which must have happened frequently,

they were reworked or recycled and replaced. Due to the value of raw metal, it is possible that

the broken tools were hidden or lost and thus left behind after the Amarna Period, which is why

they have been so frequently found throughout the houses at Amarna.

Evidence  of  faience-  and  glass-working  has  frequently  been  discovered  in  the  same

archaeological contexts as objects from copper-alloy, especially at Amarna and Malqata. This is

not surprising, since the raw materials and colourants used were the same for both industries:

copper-alloy was one of the main colourants for both glass  and faience,  which explains the

Figure 187: Model describing the organisation of metal-working in urban contexts.
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frequent presence of metal objects, possibly to be recycled, in the same context.

The organisation of sculpture-production in urban contexts (fig.188) is slightly different from the

models  described  previously.  The  production  of  larger-scale,  non-royal,  sculpture  required

approval  by  the  royal  court  before  manufacture  could  take  place.  The  production  of  royal

sculpture  appears  to  only  have  taken  place  exclusively  in  royal  workshops  specifically

established for the task. These have been found to have had dependent workshops producing

faience  objects,  such  as  inlays,  as  well  as  linen,  and  this  was  certainly  the  case  with  the

Thutmose complex at Amarna. Any superfluous raw stone, chippings and other materials not

used would have been given to smaller, less-specialised workshops that turned these materials

into smaller objects, such as monkey-groups and other small figurines. These products might

then have been directly distributed to the non-royal inhabitants of the city, as is reflected by the

frequent occurrence of such objects in the domestic areas of Amarna and Gurob in particular. 

The final model proposes an organisation of textile-production throughout the cities of the

New Kingdom (fig.189). The results from the spatial analysis of Amarna and Gurob have shown

that evidence came equally from elite and non-elite houses, but also from the palaces. Kemp and

Vogelsang-Eastwood (2001,  449)  have  described the Amarna textile-production  as  a  cottage

Figure 188: Model describing the organisation of sculpture-production in urban contexts.
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industry.  This  interpretation  can  also  be  applied  to  Gurob,  since  textile-production  occurs

throughout the large and small houses of both settlements. The model presented here describes

how buildings  of  all  types  contributed  to  the  manufacture  of  textiles.  It  may  be  tentatively

proposed that more specialised textile-production took place in the palace and the houses of the

elite, thus producing more high-status goods and highlighting some central control, while the

smaller  houses  produced  more  everyday  textiles.  At  the  same  time,  it  is  possible  that  raw

materials, such as flax and wool were distributed to the smaller houses by the elite, but this is

purely extrapolated from the models above (figs.185-188).

4.4 Does the presence of high-status goods in a settlement define or enhance its 
status?

In  conclusion,  it  can  be  said  that  the  presence  of  high-status  goods  and  evidence  of  their

manufacture does enhance a settlement's status. On the one hand, it proves that a strong demand

existed for these types of objects, most of which were not for everyday use, and therefore implies

the presence of either a consuming elite or royal court. On the other hand, should no royal court

be present, it indicates at least the settlement's dependence on royal favours, acting as recipients

of high-status goods. The presence of such persons would also enhance the settlement's status.

Hence,  a developed infrastructure,  together with a well-managed system of redistribution,  as

observed in all three case-studies discussed in this thesis, may very well be a factor determining

a high-status settlement, such as a royal city. 

Figure 189: Model describing the organisation of textile-industries in urban contexts.
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4.5 Epilogue: avenues for future research

A number of projects can be undertaken in order to further explore the theories and issues raised

in this thesis, particularly to improve our understanding of the organisation of industrial activities

in New Kingdom royal cities.

In  order  to  further  research  the  infrastructure  of  Malqata  and  to  verify  the  locations  of

industrial activities discussed and proposed above (see 2.4.2), it is necessary to analyse further

the archival material and excavated objects housed by the Metropolitan Museum. Since some of

this material may be more precisely provenanced, it would be possible to undertake a rough

spatial analysis of this material and so establish more precisely which processes took place in

which parts of the settlement. 

While it has not been possible to excavate Kiln 2 at Gurob, the excavation and analysis of this

feature in future fieldwork seasons may provide essential information concerning its nature and

purpose and thus characterise workshop IA1 further. This would greatly enhance understanding

of the organisation of craftsmanship at Gurob, and similar sites. 

Further archaeological fieldwork in the settlement areas at Amarna, targeting potential kiln

sites,  such  as  the  potential  glass-workshop  M50.14  (see  2.2.2.3),  analysing  their  artefactual

assemblages, would increase our knowledge of the industrial character of these houses and what

the kilns were used for.

In addition to excavating further kilns and ovens, it is advisable to survey their occurrence

throughout settlements – not only at Amarna – and compare their locations with the presence of

industrial waste and other evidence of working, as well as evidence of food-production. This

would allow us to better understand the connection between the two manufacturing processes

and the demand, supply and control of these throughout the settlement. 
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