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Summary of Thesis:
Despite many years work on the technology of pottery production by archaeologists
it is perhaps surprising that the origins of the potter’'s wheel in Egypt have yet to be
determined. This present project seeks to rectify this situation by determining when
the potter’s wheel was introduced into Egypt, establishing in what contexts wheel-
made pottery occurs, and considering the reasons why the Egyptians introduced the
wheel when a well-established handmade pottery industry already existed. The
potter’'s wheel is often thought to have originated in Mesopotamia in the 4th
millennium B.C. and subsequently its use spread to the Levant and Egypt, but little
analysis has been undertaken as to why this occurred, or how its use came to be so
widespread.
Through a thorough analysis of all available sources, such as manufacturing marks
on pottery, provenanced potter’'s wheels and depictions of potters in art and texts
this thesis will assess the evidence for the introduction of the potter’'s wheel.
Through examining manufacturing marks on pottery and determining characteristics
of wheel made marks by comparing them to experimental examples it is hoped a
more complete view of when and in what manner the Egyptians were manufacturing
their pottery vessels on the wheel will be gained.
The potter’'s wheel is arguably the most significant machine introduced into Egypt
during the OId Kingdom, second only perhaps to the lever. This thesis concludes
that the potter’s wheel was introduced to Egypt from the Levant during the reign of
Pharaoh Sneferu in the 4™ dynasty (c.2600 B.C.). Sneferu or a member of his court
sponsored their potters to use the elite-stone basalt potter’'s wheel in an entirely new
way, to throw pottery. The impact of this innovation would not just have affected the
Egyptian potters themselves learning a new skill but also signalled the beginnings of
a more complex and technologically advanced society.
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University College London UC17366.
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©The Trustees of the British Museum

BM32622. The potter’s wheel bearings chosen to replicate by the author,
comprising a socket of black granite and a pivot of white limestone. Scale is Scm.

The newly cured concrete potter’s wheel bearings based on the British museum
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The original sketch of the potter’s wheelhead found in the mortuary temple of
Queen Khentkaus II (after the find card of the excav. no. 293/A/78). The numbers
are in centimetres. Odler (in press fig 12)
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The reconstructed potter’s wheel.

(Left) The author has finished centring the lump of clay on the reconstructed
ancient wheel and is commencing opening out the vessel with the fingertips.
(Right) The author is shaping the body and rim of the vessel prior to its being
removed from the potter’s wheel.

The pottery tools found in the potter's workshop at Lachish. After: Tuffnell 1958,
pl 215

Author reapplying lubricant (boiled linseed oil pictured to right) to the concrete
potter’s wheel replica in between throwing pots. Note the darkened working faces
caused by increased friction to this area
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7.1

The carved and honed granite replica potter's wheel bearings. Note the lubrication
discolouration already starting to form

The granite wheel bearings set up.

(Left) The outside of the replica pot. (Right) the outside of the archaeological
miniature vessel AN1895.766. Ashmolean Museum, Oxford. The red arrows
indicate sticky fingerprints or marks left when the vessel was lifted off the potter’s
wheel; the green arrows indicate the uneven base as the pot was cut from the lump
of clay attached to the wheel

(Left) The inside of the replica pot. (Right) the inside of the archaeological
miniature vessel. AN1895.766. Ashmolean Museum, Oxford. The red arrows
indicate the torsion crack or dimple, created when the potter first placed their
fingers into the clay to open out the vessel; the blue arrows indicate the continuous
striations created by the spinning of the potter’s wheel

(Left) The bases of the replica pots. (Right) the bases of the archaeological
miniature vessel. AN1895.766. Ashmolean Museum, Oxford. The white arrows on
the upper replica vessel indicate the drag lines created when the pot was removed
from the potter’s wheel while it was stationary; the yellow arrows indicate the
spiral lines created when the pot was removed from the potter’s wheel while it was
still in motion.

Examples of V-shaped bowls, made by arranging coils of clay and then thinned
and shaped on the potter’s wheel. Left and Centre: BM 125942; 1937,1211.224
from Tell Brak ©Trustees of the British Museum Middle photo: S. Doherty. Right:
profile of an example the V-rim bowl After: Adams & Nissen 1972, pg 309, fig 6

g

Internal view of replicated V-rim vessel (unfired). Note flat base and smoothed
sides. In this example, the final set of coils are still distinguishable

The smoothed outer edge of the replicated V-rim vessel (unfired). This example
has been burnished with a pebble resulting in its shiny appearance. The base of the
vessel is flat and the traces of the coils have been largely obliterated.

The Statue of Djoser's ka from his serdab at Saqqara. Egyptian Museum, Cairo
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Left: A dummy stone model vase made of calcite. 6th Dynasty. Note it is
completely solid. UC69832.Middle: A wheel thrown miniature pottery vase made
of NB2 clay (Vienna system). 4th Dynasty, Meidum. UC17609. Right: Meidum
vessel red slipped pottery 17.5cm in diameter, 4th dynasty, Meidum. UC17636.
UCL Petrie Museum of Egyptian Archaeology.

Model vessels made of Calcite from Giza tomb G 7440 Z, 4th dynasty. Height 1.7-
6.4cm, dia 2.1-6.3cm. Harvard University of Fine Arts Expedition, 1927 (27.1483-
1591). After D’Auria, Lacovara, Roehrig (1988, p77, fig 37-43) rearranged by
(Allen, 2006, pp. 20, fig 1)

4th dynasty miniature vessels from Meidum After: el-Khouli, pg 44, pl 50, pottery
types 15-16

Shape comparison of Predynastic (Naqada I-II) basalt stone vessels (top row) and
miniature pottery vessels (bottom row) from the site of Ma’adi. After Rizkana &
Seeher (1988, pg 68, fig 16)

Built area of the mortuary temple of Old Kingdom Kings compared to the area
taken up by storerooms within the temples. After Barta (2005, pgl184, figure 4)

Arrows indicate G. A. Reisner’s 1930s pottery spoil heap still visible to the south
of Khafre’s pyramid, close to the causeway of Menkaure’s pyramid. Inset (left)
some of the miniature vessels loose on the surface

Large conical bedj© bread mould manufactured around a conical former
Wodzinska 2009¢,Left colour plate 6; Right pg. 142 figure 67

The experimental wheel set up with pre-prepared cones of clay, ready to be used
for throwing.

The rilling marks are quite clearly discernible in this Meidum vessel sherd from
Buhen, particularly along the rim. Old Kingdom 10cms (L) x 14.5cms (W) ©Petrie
Museum of Egyptian Archaeology UC20101.

6th dynasty bowl with spouted rim, from Saqqara SQ98-507 Type 598. Clear signs
of being thrown on the potter's wheel (spiral at the base) rim dia 29.5-24cm, height
7.7cm, Nile B1. After Rzeuska (2006a, pg 276, pl 117 and CD)

Close up detail of a Meidum bowl rim sherd showing the rilling marks similar to
Figure 9. Old Kingdom, Buhen. 5.1cms (L) x 9.5cm (W) ©Petriec Museum of
Egyptian Archaeology UC20091.
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7.13 Three views of the same CD7 vessel AW1275, from Heit el Ghurob, Giza, 246
reproduced with kind permission of Anna Wodzinska, GPMP, AERA. Photo: A.
Wodzinska

7.14 Left Drawing of CD7 bowl made of Nile Clay, scraped base and coated with white
wash After Wodzinska 2009a, pg 238 fig 18. Right: example of Meidum bowl
from Giza, red coasted and polished. Carinated bowl with round shoulder and
rounded base. After Wodzinska 2007, pg. 301, fig 11.2. Both examples date to 4th 44
dynasty (Vereecken, 2011, pp. 285, fig 9)



Cal. BC

Petrie’s Phases

Petrie’s Period- Period-Upper Period Key Kings Dynasties Near East
(Petrie 1901, Sequence Lower Egypt (Hassan, Egypt (Hendrickx Terms
p-4-12) Dates 1985, pp. 95-6, fig 2) (Kaiser, 1957, (1996, pp. 63- (Dessel & Joffe, 2000, p. 38)
pp. 67-77) 64)
¢1550-1069 New Kingdom New Kingdom New Kingdom New Kingdom Seti | 18-20 LATE BRONZE AGE
Ramesses 11 1550 - 1200 BC
¢1700-1550 Second Second Intermediate Second Second Hyksos in Delta 13-17 MIDDLE BRONZE AGE IIB/C
Intermediate Period Intermediate Intermediate Pharaohs ruled (1750-1500 BC)
Period Period Period Thebes
¢.2025-1700 Middle Middle Kingdom Middle Kingdom Middle Amenembhat IIT 10-12 MIDDLE BRONZE AGE ITA
Kingdom Kingdom Nimaatre (2000-1750 BC)
¢.2181-2025 First First First Intermediate First Neferirkare 7-10 (1™ MIDDLE BRONZE AGE |
Intermediate Intermediate Period Intermediate also in (2100-2000 BC)
Period Period Period south) EARLY BRONZE AGE IV
(2100 BC)
c. 2686-2181 Old Kingdom Old Kingdom Old Kingdom Old Kingdom Sneferu, Khufu, 3-6 2750 BC EARLY BRONZE
Niuserre, Unas, Pepi AGE III/EARLY DYNASTIC II
[& 11 €2600 EARLY DYNASTIC IIT
¢. 2900 75-82 Nagada IIID Semerkhet/Qa’a 2 EARLY DYNASTIC/ EARLY
BRONZE AGE II
¢. 3000-2900 75-82 Nagada III ¢3 Nagada IIIC2 Djed-Adjib 2 URUK/PROTOLITERATE/ EB 11
¢. 3100-3000 Semainean 63-76 Naqada III c1-2 Nagada ITIC1 Narmer- Djer 1 URUK/PROTOLITERATE
(until 3050 Cal. EARLY BRONZE AGE 1T
BC)
¢. 3300-3100 Semainean 63-76 Nagada IlI al- Nagada IITA1- Scorpion I- Iri- 0 URUK/PROTOLITERATE
111b2 1B Hor/Ka EARLY BRONZE AGE I
¢. 3650- 3300 Gerzean 38-62 Buto (c-d) Nagada Ilc-IITal Nagqada IIC- UBAID CHALCOLITHIC
Ma’adi (a-b) IID2 4000-3000 BC
¢. 3900-3650 Amratian 31-37 Ma’adi Nagada Ia-IIb Nagada TA-1IB UBAID- ¢5000-3500 BC
¢. 5200-3900 Badarian Faiyum Neolithic 5200- Badarian Badarian UBAID € 5000-3500 BC
4000 BC ¢ 4400-3900 BC

Chronology. Dates Uncertain prior to 664 B.C.
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Chapter 1:

Introduction

Despite many years work by scholars on the technology of pottery production, it is perhaps
surprising that the origins of the potter’s wheel in Egypt has yet to be determined. This present
project seeks to rectify this situation by (1) determining when the potter’s wheel was introduced
into Egypt, (2) establishing in what contexts wheel-made pottery occurs, and (3) considering the
reasons why the Egyptians introduced the wheel when a well-established hand-made pottery
industry already existed. To date, research has tended to focus on the decoration and function of
the pot rather than on the manufacturing methods used. In the early part of the twentieth
century, mention of the potter’s wheel was often a brief comment indicating that the wheel
seemed to be in use rather than discussion on how it came to be used as a technology or how the

use of the wheel was reflected on the pottery (Reisner, 1923; Petrie, 1925, p. 57).

The reasons why the potter’s wheel came to Egypt have not yet been sufficiently
discussed, nor has the first use of the wheel in Egypt been completely ascertained, yet the
potter’s wheel is arguably the most significant machine introduced into Egypt during the Old
Kingdom, second only perhaps to the lever. The impact of this innovation would not just have

affected the Egyptian potters themselves through the learning of a new skill but it also signalled
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the beginnings of a more complex and technologically advanced nation. The links between the
potter’s wheel and the rise of elite-sponsored specialisation have not yet been examined. It is
through a thorough analysis of all available sources, such as manufacturing marks on pottery,
provenanced potter’s wheels, and depictions of potters in art and text that the origins of the
potter’s wheel can begin to be understood. Through examining manufacturing marks on pottery
and determining which are characteristic of wheel-made wares by comparing these marks with
experimental examples, it is hoped that a more complete view can be gained about when and in

what manner the Egyptians were manufacturing their pottery vessels on the wheel.

There are terminological problems amongst the literature relating to the potter’s wheel.
Scholars are uncertain whether the wheel bearings discovered on excavation sites or depicted on
tomb walls should be termed a turntable or a potter’s wheel. There is also uncertainty about
whether these bearings were actually capable of producing thrown pottery or were instead being
used as an aid for rotating a vessel during handbuilding. As a result, a variety of terms exist and
scholars (Arnold, 1993, pp. 41-3; Edwards & Jacobs, 1986, pp. 55-6; Rieth, 1960, p. 20) do not
seem to agree on whether these bearings should be termed potter’s wheel, fast simple (low)
wheel (Holthoer, 1977, p. 31), low wheel, slow (simple) wheel (Rice, 1987, pp. 132-4), potter’s
stand, turntable (Edwards & Jacobs 1986, pp. 55-56;1987), Téopferscheibe (Arnold, 1976;
Faltings, 1989, p. 137), tour, tournage or tournette (Childe 1954, pp. 196-197; Soukiassian et al.
1990). In addition, one of the major debates regarding the use of the potter’s wheel focuses on
whether a centrifugal force' of sufficient rotations per minute (r.p.m.) can be achieved to throw
a pot ¢.50-150 r.p.m. (Rye, 1981, p. 74)" or whether it could be achieved at lower speeds contra

to Edwards and Jacobs (1986, pp. 55-56;1987).

' Not to be confused with the term centripetal force. Centripetal force, from the Latin for "centre seeking" is a centre seeking force
through which the force is always directed toward the centre of the circle. Without this force, an object will simply continue moving
in a straight-line motion. By contrast, centrifugal force, from the Latin for “central fleeing,” relates to moving or direction outward
from the centre, this is the opposite of centripetal force. Centrifugal force is occurring within the clay when the potter’s wheel is
spun sufficiently fast, the clay is directed outward from the centre of the wheel.
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The Origins and Use of the Potter’s Wheel in Ancient Egypt

Another debate concerns whether vessels were in fact “rotated” on the “wheel” as part
of the finishing process, with the resulting concentric rings or rilling marks created by “Rotative
Kinetic Energy” or whether this “RKE” made the vessel appear as though it was thrown (Roux,
2003, p. 23; Roux & de Mirosched;ji, 2009). Dorothea Arnold (1993, p. 42) notes that the term
“turning” is sometimes applied to pots that have been slowly rotated on a slow (hand-spun)
wheel, and suggests that a better term to use would be “rotational assisted device” or turntable.
The use of the terms concentric rings and rilling are equally applied to a pot that has been
rotated or thrown, or a combination of the two, and this can often lead to confusion. Some pots
are described as “partially rotated” implying that only a particular section of the vessel was
formed on a wheel, often the rim of the vessel (Arnold, 1993, p. 36; Wodzinska, 2009c¢, p. 25)
or “wheel shaped” (Roux 2003, p. 3) meaning that the wheel was used to thin down or shape
already roughly coiled vessels. These terminology problems will be further addressed in

Chapter 2 and in experiments in Chapter 6.

The scope of Chapters 2 and 3 is to review the known evidence relating to when the
potter’s wheel was first utilised in ancient Egypt. The archaeological literature will be consulted
to determine the present state of knowledge, and with any problems, terminological
contradictions, errors, or misnomers highlighted for further examination later in this thesis.
Chapter 2 will guide the reader through many of the known excavated potters’ wheels, whether
provenanced or not, in the Near East and Egypt. In Chapter 3, an analysis of the known tomb art
depicting potter’s wheels and workshops, tomb models of workshops and limestone statuettes in
Egypt only, as research to date has not revealed relevant tomb art from the Near East will be
undertaken. Finally, Chapter 3 will describe the known ancient textual and written sources
relating to potters to provide a broad overview of all possible sources before they can be

thoroughly analysed.

? Archaeologists (e.g. Arnold 1993) sometimes use the misnomer “furned” to signify rotated, whereas potters use the term to
indicate the scraping or shaving off any excess clay.
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Chapter 4 will consider whether the potter’s wheel was used differently in Egypt than in
other areas of the Old World. It is suggested that potters in the Near East did not initially utilise
the potter’s wheel for throwing vessels, whereas the Egyptians did. By understanding how the
pottery industries developed within the Ancient Near East and Egypt it is hoped that the
underlying social and economic structures can be understood. If both areas had similar pottery
industries based upon workshops, kilns and wheel production run by specialist potters perhaps
being instigated or organised through elite-sponsorship, then it is likely that the two pottery
industries developed from the same model. Inventions such as the potter’s wheel may have been
transferred to Egypt from Near Eastern centres in a form of elite technological exchanges from
one court to another as part of diplomatic relations. Evidence for such exchanges has been well
documented in terms of art styles, foreign pottery influences (Faltings, 1998a, 1998b; Von der
Way, 1992), foreign imports (Oren & Yekutieli, 1992, pp. 361- 384) and the Egyptian

colonisation of Canaan (Brandl, 1992, pp. 441-448).

The Egyptian hierarchical structuring of Dynastic times is thought to have been quite
rigid and controlling of the lower status members of society (Shaw, 2004, pp. 12-24) but is this
reflected upon the status of Egyptian potters? The status of the potter will be determined
through study of the representation of potters in art e.g. tomb wall scenes, textual evidence such
as the Satire of the Trades’, archaeological remains such as pottery workshop sites, and
comparisons with modern ethnographic studies of potters. Any change in the status of potters
could be related to broader socio-political changes within the Egyptian state, and could be a
wider ranging phenomenon occurring concurrently in contemporary societies in the Near East.
Through extensive reading of technological theory and gender theory and applying this to the
Egyptian model, it is hoped to trace the development of the invention of the potter’s wheel to
the production of pottery using the potter’s wheel. Pottery made by hand is often thought to be

the realm of women, but when the wheel begins to be used, men tend to be the main potters

? The Satire of the Trades claims the potter “is muddier with clay than swine to burn under his earth,” Sallier Papyrus II, Column V,
line 5 (Parkinson, 1999, pp. 273-83) e.g. BM10182.
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(Vincentelli, 2003). Through the application of gender theory and ethnographic study the role of

Egyptian men and women in pottery production will be assessed in Chapter 4.

The stone wheel bearings which form the main moving component of the potter’s wheel
were usually made of basalt or granite (see Table 2.2, Chapter 2; Hope, 1981; Powell, 1995),
two of the hardest stones to quarry, hew, hone (7 on the Mohs scale, Tabor, 1954, p. 251) and
procure as they are often sourced in far-flung, hazardous locations. Therefore, quarrying
expeditions would require much elite-instigated forethought and organisation (Harell & Brown,
1995; Klemm & Klemm, 1993; Mallory-Greenough, Greenough, & Owen, 1999). Chapter 4
will assess the significance of the use of basalt and granite, which during the Old Kingdom were
normally restricted to the production of elite royal funerary items such as vases (Mallory-
Greenough et al. 1999), mortuary pyramid temple floors (Hoffmeir 1993, p. 117; Mallory-
Greenough et al. 2000) boundary or tomb marking stelae *(Bard 2000, p. 70; Wilkinson 2001,
pp- 80-81), sarcophagi and statues (Stocks 2003). The use of basalt for both elite equipment and
potter’s wheel bearings could signify wider changes within the fabric of Egyptian society,
beyond the creating of pottery, such as who was determining the use of the potter’s wheel in the
first place and why it came to be invented or introduced at all. The use of the potter’s wheel
could have represented a form of control by newly established elite classes, perhaps
demonstrating their power and perhaps dominion over others. It could perhaps signify close
technological links to foreign nations such as Canaan, Palestine and Mesopotamia, and such

links between these ancient societies will be examined in Chapter 4.

Chapter 5 will investigate how the potter’s wheel might have come to Egypt. It is
commonly assumed that the potter’s wheel was not invented in Egypt but in the Near East
(Kuhrt 1995, p. 22; Freestone and Gaimster 1997 p. 15). Consequently, this chapter will assess

if this was the case and if so, why. Through examination of technological and economic theory

* Stelae or stele, from Latin “to stand” is the term Egyptologists use to refer to an upright stone slab or pillar bearing
an inscription or design and serving as a monument or marker.
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and the uptake of innovations such as the potter’s wheel, it is hoped to better understand why
the Egyptians introduced the potter’s wheel at all. Arguably, the Egyptians had been successful
in creating far superior pottery by hand (even relatively coarse wares) for centuries before the
introduction of the potter’s wheel (e.g. coil-made Black topped Badarian wares of Nagada I-11
A/B (Petrie & Quibell, 1896, pp. 12, pl xviii-xxi; Petrie & Mace, 1901, pp. 13, pl xiii; Sowada,
1999, pp. 85-6)). In contrast, the use of the potter’s wheel usually denoted a deterioration in the
decoration and beauty of the pottery in favour of rather plain, utilitarian-style pots (Freestone &

Gaimster, 1997, p. 15).

Chapter 5 will try to make sense of this rather odd trend away from decoration and will
investigate if there are other underlying political reasons for such a change in technology. It is
proposed that the reason for the invention of the potter’s wheel was not to mass-produce
utilitarian wares, but rather to create specialised vessels made on a specialist piece of
machinery. Using selected case studies, it is proposed in Chapter 5, to consider the arguments
for the mass-production of pottery vessels and ascertain where the first wheel-thrown pottery
was located. The changing traditions of styles and forms of shaping pottery will be studied with
the view to determining the extent to which the potter had a choice in their methods of shaping

pottery, or whether this was controlled by the elite state officials.

Chapter 6 will examine pottery of the early Old Kingdom to ascertain when the potter’s
wheel was in use, what pottery types the potters were creating with their wheels and in what
contexts they occurred. Once possible wheel-thrown pottery has been identified through
examination of museum pieces, Chapter 6 will consider to what extent the use of the potter’s
wheel can be noted on pottery. Through practical experimentation by manufacturing replica
pottery using a reconstructed potter’s wheel based on pictorial, literary, ethnographic work and
excavated potter’s wheel bearings, as outlined in Chapters 2 and 3, it will be possible to

deconstruct the manufacturing methods used by the Egyptians to create wheel-thrown pottery.
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From these experiments, a greater understanding will be gained of how to determine what
manufacturing processes were involved in the excavated pottery assemblages. A fresh
perspective will therefore be achieved for analysing and examining wheel-thrown pottery and a

greater understanding as to why the potter’s wheel was developed as an invention.

By undertaking experiments in understanding the techniques of throwing on the potter’s
wheel, the aim is to resolve the terminological problem of what constitutes a vessel thrown on a
hand-spun potter’s wheel when compared with a vessel that has been formed by coiling. The
methodology employed for the experiments will involve firstly creating coil and wheel thrown
pots, so as to enable to author to identify the macroscopic details indicative of manufacture. The
resulting pots will be photographed and X-rayed to provide further insights of manufacture. The
methods will be filmed and photographed in order to deconstruct the gestures and movements
made during manufacture and ascertain whether the techniques used could be associated with
particular manufacturing marks produced on the pots. This criterion of manufacturing marks
would then be compared to archaeological pottery collections in museums to identify potentially
wheel-thrown pottery using the characteristics of wheel throwing and coil-building which had
been identified in Experiment 1. Experiment 2 will then involve the replication of a known
potter’s wheel in the British Museum collection, employing it for throwing selected vessels and

testing the results by comparing the macroscopic features.

Given that it is likely that the potter’s wheel was instigated through elite sponsorship
(as postulated in Chapter 5), in Chapter 7 the contextual evidence of the vessels will be assessed
to establish how the potter’s wheel was used to create pottery. If the potter’s wheel was used to
create vessels for the elites, it is likely that wheel-thrown vessels would only occur in elite
contexts, such as in ritual or funerary offerings. In Chapter 6, the pottery of the early Old
Kingdom will be examined to ascertain when the potter’s wheel was in use, what pottery types

the potters were creating with their wheel, and in what contexts they occurred. Early wheel-
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thrown vessels occurred in similar cultic and funerary contexts in Levant and Mesopotamia
(Courty & Roux, 1995) and it appears that the Egyptians adopted this new technology to
produce items in similar contexts (funerary and cultic) but in an Egyptian manner. Social and
economic literature and technological theory relating to the uptake of this new technology will
be assessed and the reasons behind the use of the potter’s wheel analysed. The Egyptians
seemed to utilise this new technology to produce their own version of miniature vessels
previously made in stone. The traditional methods of hand-building pottery vessels were
successful in producing pottery items of high quality on a large scale for the domestic market,
so it would seem that the potter’s wheel was a rather redundant invention. It is anticipated that
by investigation of the location of pottery production, whether in an industrial workshop or
domestic area, and by considering how it was being made (wheel or hand, or partially by hand
and finished off on the wheel) and how it was being fired (open or so-called ‘bonfire firing’ or
enclosed updraught kiln), that this will indicate whether the use of the wheel was inspired by
elite sponsorship. The use of basalt for the potter’s wheel bearings also appears to be significant,
given that it was usually restricted to royal building materials and items such as statuary, temple

floors and sarcophagi.

By examining theories of innovation, technology and technical systems in conjunction
with ethnographic research and analysis of the manufacturing marks of selected Egyptian pots
from various sites and sources, it is hoped to identify the origins and use of the potter’s wheel in
Egypt. It is conjectured that the potter’s wheel was adopted from Mesopotamia and the Levant
regions and this research will address when this occurred, attempt to understand how this
transition took place, and consider the underlying processes and effects and why these might be
significant. Through analysis of manufacturing marks on pots, it is planned to deconstruct the
various manufacturing techniques that the Egyptian potter had to learn and to replicate those in
experimental reconstructions using replica potters’ wheel bearings based on the Egyptian

standard. Understanding the techniques that the Egyptian potter had to master, combined with
8
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the pictorial, textual and circumstantial evidence, it is anticipated that new insights into the

production and organisation of ancient pottery workshops will be apparent.



Chapter 2:

Seeking the Potter’s Wheel

As outlined in Chapter 1, It has yet to be determined exactly when the potter’s wheel began
to be used either in Egypt or the Near East. The potter’s wheel is often thought to have
originated in Mesopotamia in the 4™ millennium B.C. and subsequently its use spread to the
Levant and Egypt (Freestone & Gaimster, 1997 , p. 15; Kuhrt, 1995, p. 22; Pollock, 1999, p.
5; Simpson, 1997a, pp. 50-5). The first use of the wheel was considered to be for specific
cultic contexts since wheel-shaped pots are regularly excavated in temple sites in the Near
East (Roux, 2003, pp. 15-18; Roux & de Miroschedji, 2009, pp. 155-157). It is commonly
assumed that the potter’s wheel was utilised solely as a mechanism for creating standardised
mass-produced utilitarian wares (Bourriau, Nicholson, & Rose, 2000, p. 142). However, this
may not be the case in terms of the first usage of the potter’s wheel, even if it was ultimately
employed in mass-production. The initiation of such a technology often requires some sort
of impetus from another source such as the royal courts (Papazian, 2005, p. 76) or temples
(Janssen, 1975, p. 183) before it can be instigated. An improved chronological framework
needs to be established in order to identify when the potter’s wheel first began to be used in
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Ancient Egypt in comparison to the rest of the Near East and to enable further analysis to be
undertaken. In order to understand the chronological significance of the first use of potter’s
wheel, a chronology of the Near Eastern and Egyptian Periods is illustrated at the beginning

of the text.

PREVIOUS LITERATURE RELATING TO THE ORIGINS OF THE POTTER’S WHEEL

Before establishing a chronology for the first use of the potter’s wheel, it is useful to
ascertain how previous scholars have discussed the evidence for the origins of the potter’s
wheel. Despite at least one hundred years’ work on the study of Ancient Egyptian ceramics by
archaeologists, there is little research on the underlying manufacturing processes involved in the
production of Egyptian pottery, nor on the origins of the potter’s wheel in Egypt. The focus of
research has often been on the decoration and function of the pot rather than on the
manufacturing methods used. In the early part of the twentieth century, any discussion on the
potter’s wheel was often a brief comment indicating that the wheel seemed to be in use and
ignoring how it came to be used as a technology. For example, Petrie stated, “The first use of
the wheel regularly is for the great jars of the royal family in the first dynasty” (1925, p. 57).
Reisner (1923; 1931, pp. 174-5) dated the use of the wheel in Egypt between the reigns of
Khasekhemui (last king of second dynasty ¢.2650 B.C.") and Sneferu (first king of fourth
dynasty ¢.2575 B.C.) although without any discussion as to why he thought this was so. Singer,
Holymyard and Hall (1954) were uncertain as to whether the wheel originated from one centre

in the Near East or several.

Frankfort (1924, p. 7) and Junker (1929, p. 125) positioned the earliest use of the wheel
in Egypt during the reigns of the 4™ dynasty kings of the Old Kingdom without explanation.

Frankfort described the use of potter’s wheels in contemporary Crete as a tournette or turntable,

! Dates based on Oxford History of Ancient Egypt (Shaw, 2000) dates, whose author cautions that dates are often
uncertain before 664B.C.
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where a slowly spinning wheel disc is supported on a pivot and is used to rotate the vessel in
order to build up coils rather than being used as a throwing device. Frankfort also described the
use of a cart-wheel shaped wheel that is rotated with a stick by modern Hindu potters to build
up sufficient momentum to throw several pots. He briefly mentioned some of the evidence for a
potter’s wheel being used during the Old Kingdom in Egypt. He proposed that the bases of
some of the pottery vessels at this time were finished with a knife and suggested that the vessels
were finished on the wheel to two thirds of their height, and then the lump of clay was cut off
with either string or a knife. However, he thought that the potter’s wheels of this time were the
same as the Cretan examples he had discussed previously, and was of the opinion that the
Egyptians continued to use the fournette until the time of the Ptolemies (c.323-30 B.C.). He
postulated that in order to be a true potter’s wheel, the wheels had to be attached to a flywheel
operated by the feet and that this was never used by the Ancient Egyptians (Frankfort, 1924, p.

7).

One of the first archaeologists to discuss the potter’s wheel in any great depth was V.
Gordon Childe who in his 1954 treatise Rotary Motion, discussed the use of the potter’s wheel
as a technology utilising centrifugal force. He examined potter’s wheels found in Crete,
Mesopotamia, Israel and Greece, which consisted of wood and fired clay discs ¢.90cms in
diameter (Childe, 1954, p. 201) and hypothesised on their function. Childe postulated that the
use of forging metal to make a saw was fundamental for the construction of such wooden
wheel-heads and considered that potter’s wheels could only have coincided with the beginning
of the Bronze Age, or more importantly the first use of copper to create tools (Childe, 1957, p.
3). Childe (1954, pp. 194-195) also discussed the important changes that can be detected upon
pottery when the potter’s wheel is used during manufacture. The potter’s wheel leaves
characteristic concentric ring marks on the pottery which can easily be detected, and is the result

of supplying centrifugal force to a lump of plastic clay. He thought that 100 revolutions per

12



Seeking the Potter’s Wheel

minute would be required to achieve these rings. Childe (1954, p. 194) believed that these
concentric ring marks did not explain much about the machine that made them. He also
discussed the need for wheel bearings to allow the potter’s wheelhead to spin freely, but thought
that these would be made of wood, which would explain why no complete ancient examples had
been found. As a result Childe did not recognise that the wheel bearings were in fact made of
stone such as limestone or basalt, and comprise of a socket and pivot with a clay or wooden
wheelhead placed on top, as identified by Powell (1995). This is perhaps the reason why so
many are mislabelled in museums as door sockets (Egyptian Museum 72365), quernstones
(Egyptian Museum, room 34 C 13.1248) and even olive presses (Brewer, Redford, & Redford,
1994, pp. 19, fig 4.10) see Table 2.2. Illustrations and photographs of selected potter’s wheel
bearings from museum collections are described in Table 2.2. The examples included in the
Appendix are the models chosen by Powell (1995) and the author to be reconstructed for wheel-
throwing experiments (BM 32621 see Chapter 6). Additional examples that were previously

unpublished or mislabelled have also been included.

Childe (1954, p. 196) was also one of the first researchers to note the problems of
translating fournette as “pottery disc” or wheel and four or fournage as “potter’s wheel
bearings” or “slow wheel,” both being distinct terms in French. In English these are somewhat
confusing labels as both are capable of spinning sufficiently to centre the clay and could both be
called “potter’s wheels”. Childe suggests that a more sensible suggestion would be to designate
the fournette as a turntable (i.e. not utilising centrifugal force and where the pot is built rather
than thrown) and tour as the potter’s wheel (utilising centrifugal force and where the pot is
thrown). Childe brilliantly sums up his irritation with these translation issues, “Unfortunately,
English archaeological literature has been bedevilled by the translation of the French fournette

by the self-contradictory term ‘slow wheel’” (Childe 1954, pp. 196-7). Unfortunately, these
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French-English classifications still occasionally occur within the archaeological literature and

continue to cause confusion (see Figure 2.1).
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Figure 2.1: Different Types of Potter’s Wheels with French Mistranslations identified by Childe (1954) tour, tournette, the
stick and kick wheels. After Miller, 2009, pg 114, fig 4.5. Drawing: S. Doherty
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In 1959, Foster, following Franchet (1911), proposed an evolutionary sequence of the
potter’s wheel from the solid to a pivoted turntable, and from the simple to a double wheel. The
simple wheel is considered to have been invented sometime in the 4™ millennium B.C. in Asia
and was associated with the adoption of the wheel throwing technique. Foster (1959a) suggested
that the speed of the production of pottery when using the wheel was the key reason for its
invention. It was assumed that the wheel would have made it possible to mass-produce
standardised vessels often described in excavation reports of sites dating to 4"-3" millennium
(Foster 1959b, p. 101). This reason for the development of the use of wheel has been widely
accepted by most anthropologists and archaeologists to be a continuous phenomenon (Edwards
& Jacobs, 1987; Blackman, Stein, & Vandiver, 1993, pp. 63-7; van der Leeuw, 2002, pp. 238-
288). However, this explanation was refuted by Courty and Roux (1995; Roux 1990; 2008;
Roux & Courty 1997) who suggested that the first use of the wheel, at least in the Near East,
was used for shaping rather than throwing vessels. The Near Eastern potters made coiled
“roughout” vessels and then smoothed and finished the pots on a wheel. They suggested that
there is no evidence for the use of throwing on the wheel in Mesopotamia during the 3™
millennium B.C., and postulated that this agreed with Foster’s notions (1959b) of the evolution
of the potter’s wheel since it represented a logical step between using a support or turntable to

draw up the sides of a vessel and simple wheel throwing (Roux and Courty 1998, p. 748).
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Lucas, in the pottery section of his 1962 work Ancient Egyptian Materials and
Industries suggested that some of the necks of Predynastic pots may have been shaped on a
“slow wheel” which Childe (1954, p. 197) had previously described as a turntable. The pots,
built up by hand on a table, mat or on the ground, may have produced these traces of wheel
marks. He suggested that the first form of the wheel, a small circular turntable rotated by hand
on a vertical pivot or shaft but with only limited momentum, would have been a development of
this process and was convinced that wheel made pottery never fully displaced handmade
wares. Lucas (1962, p. 369) highlighted the importance of the 5™ dynasty tomb of Ty in Saqqara
(see Figure 2.2.), which has the earliest representation of the wheel in Egypt (Epron & Daumas,

1939).

Figure 2.2 Tomb of Ty showing potter with possibly the earliest known representation of a potter’s wheel in Egypt,
storeroom, register 7 Saqqara, Egypt ¢ 2450-2300 BC (Epron & Daumas, 1939, p. pl 71)
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Previous Experiments on the Potter’s Wheel

In the 1960s, experimental work by Amiran and Shendov (1966, pp. 85-87; 1984, pp.
107-122) opened up a new avenue of research into potter’s wheels in Israel and Palestine in the
Byzantine Period. These authors reconstructed the wheel bearings and wheelhead of a
Byzantine wheel, comprising an upper and lower set of stones joined together with the aid of an
iron hook, and were able to throw pots. This wheel reconstruction is now in the Museum
Haaretz, Tel Aviv, Israel (Amiran & Shendov, 1966, pp. 85-87;1984, pp. 107-122). In 1986, in
the Department of Pottery Technology Newsletter, Edwards and Jacobs (1986; 1987) extending
the work of Amiran and Shendov (1966; 1984) recorded their experiments with stone pottery
wheel bearings from archaeological excavations in Palestine’. They added a 30cm wooden
wheel-head to the wheel bearings using a flattened cake of clay and despite adding graphite and
machine oil as lubricant, they could not rotate their wheel more than 1% revolutions per hand
spin. Consequently, they determined that centrifugal force was not being induced and throwing
was not possible. When these experimenters used an assistant to spin the wheel they achieved
speeds of 15-20 r.p.m. and found that they could form a pot. However, they considered that the
wheel bearings would only have been suitable for the forming and smoothing of necks and rims
of vessels. Even increasing the diameter of the wheel-head to 40cms was not deemed sufficient
for centrifugal force to be in action. They noted that 50 r.p.m. would be a suitable speed for

achieving centrifugal force, without indicating the source of this suggestion.

Edwards and Jacobs (1987, pp. 53-55) are amongst the first authors to try to trace the
development of the wheel from (1) pots being built on mats and being intermittently rotated
while coils of clay are added (Prototournette). (2) pots made by the coiling technique on a

slowly rotating wheel which was also used for finishing, smoothing and trimming the vessel

% The authors do not mention from where the pottery bearings they used in experiments came.
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(tournette). They suggest that the stone wheel bearings proposed by Amiran and Shendov
(1966) or else a fired clay disc rotated on a peg could be used as a tournette. (3) Pots made on a
tournette or slowly (15-20 r.p.m.) but continuously, rotating wheel. Edwards and Jacobs also
noted some of the characteristic marks found on such pots: clear rilling marks formed by heavy
finger pressure on the interior of the base and walls and a spiral torsion twist. They stated that
although this is using the basic throwing techniques of the later fast wheel or “tournage,” their
experiments showed that the friction was too great for centrifugal force to be the positive
shaping force in pot making. They considered that it was only with the development of the fast
wheel or “fournage” and the use of centrifugal force that vessels can be termed truly thrown

(Edwards & Jacobs, 1987, p. 55).

Colin Hope (1981; 1982; 1987a;1987b) was amongst the first scholars to research
Egyptian potter’s wheels and to consider how the wheels were put together and used. In 1987a,
Hope published an article entitled Experiments in the Manufacture of Ancient Egyptian Pottery
that was based on his work on the pottery of the Dakhla Oasis. He experimented with
manufacturing examples of Meidum bowls® and bread moulds, which he postulated to be wheel-
made, although others think that they were made initially on a mould or patrix and then later
wheel-thrown (Arnold, 1993, pp. 21-24; Vandiver & Lacovara, 1985). In the experiments the
authors successfully used an electric wheel and modern potters’ tools (cut off wires, rib, brushes
and wire ribbon tools) to make their bowls and bread moulds. However Hope (1987a, p.105)
determined that caution must be exercised in the identification of wheel manufactured pottery as
many factors in both the manufacturing and firing processes can highlight or obscure

characteristic wheel-made marks i.e. concentric striations, s-shaped base (see Figure .3), torsion

? Meidum bowls are described as carinated bowls with a bright red slip, polished with a round shoulder and rounded
base. Commonly they are Nile B2 clay, see Vienna system in Appendix II and Chapter 7 for discussion and figures
(Ballet, 1987, pp. 2-3; Op de Beeck, 2004; Wodzinska, 2009¢, pp. 133-4).
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marks, and that a trained potter is required to clarify these physical features (see Chapter 6 for

discussions of these terms).

In 1995, a professionally trained potter, Catherine Powell, undertook experiments at the
New Kingdom site of Tell el-Amarna as part of Barry Kemp’s excavations. Powell published
the Ancient Egyptian wheels in the British Museum and Ashmolean collections and, using the
example of BM32621 (see Table 2.2), reconstructed the wheel bearings and attached an
unbaked clay wheel-head. Using her wheel she successfully threw a variety of pots and bowls of
New Kingdom types, achieving speeds of over 133 r.p.m. (far greater than that of Edwards and

Jacobs (1987, p. 52) who only achieved 15-20 r.p.m. and who did not consider their pots to be

Figure 2.3: An example of an s-shaped crack, indicative of thrown pottery, from goblet P03-219, Tell Sabi Abyad, Syria,
Late Bronze Age (Duistermaat, 2008, pp. 379, fig V27)

thrown). The majority of the potter’s wheel bearings in the museum collections of Cairo,
Oxford and London comprise an upper pivot and a lower socket stone usually of basalt,
granodiorite or limestone. They range from 15c¢cm-24cm in diameter and vary in height from
5.5-6¢cm (Powell, 1995, pp. 309-311). Authors have suggested that a minimum of 50 r.p.m.. and
maximum of 130 r.p.m. are the optimum speeds sufficient to throw pots (Amiran & Shenhav,

1984; Colbeck, 1982, p. 19; Rye, 1981, p. 74).

19



The Origins and Use of the Potter’s Wheel in Ancient Egypt

Recent Scientific Research on the Potter’s Wheel

To date, the most in depth work on the potter’s wheel and indeed on Ancient Egyptian
pottery in general is Arnold and Bourriau’s seminal work An Introduction to Ancient Egyptian
Pottery (1993). In Fascicle 1, Arnold has detailed the techniques of the manufacture of Egyptian
pottery, and included a useful section on the potter’s wheel termed “central radial methods”. In
this section Arnold (1993, pp. 36-83) has traced the available evidence for some sort of
rotational device, as suggested by Bourriau (1981), that was in use on pottery from the Naqada I
period (¢.3600 B.C.) for the upper parts of the vessels (rims and shoulders) until the
introduction of the kick wheel in the Roman period (c.30 B.C.). Arnold’s analysis is thorough,
she has examined tomb wall scenes of potter’s workshops, limestone statues, wooden models
and has identified some of the characteristics of wheel-made pottery and included useful
examples. Arnold was not able to make a detailed study of Old Kingdom pots and was therefore
unable to postulate when the potter’s wheel was first introduced into Egypt. However, she
places the first use of the wheel in Egypt at around the 5™ dynasty (2400 B.C.) with increasing
use during the 6" dynasty and later, citing the potter working at the wheel in Ty’s tomb
workshop as evidence (Arnold, 1993, p. 43). She has also suggested that pottery and stone
production could have had early ties. The application of centrifugal force to the shaping of a
stone vessel using Twist Reverse Twist Drills was probably in use as early as Naqada II
(c.3500-3200 B.C.). The drill was weighted with netted stones bound to the shaft so that when
the handle was turned the stones were flung around, driving more momentum than that which
could be made by the craftman’s hand alone, something confirmed by Denys Stocks’s

experiments when making such drills (2003, pp. 111-137, see Figure 2.4 and Chapter 4).
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Figure 2.4: The Twist Reverse Twist Drill. A) Old Kingdom example with 2 stone weights, Gardiner’s U25
determinative B) The New Kingdom variety with a single limestone weight. These would have either a forked shaft
attachment as shown, or a hollow borer with copper tube attachment. Stocks 1993, p. 598

Scientific analysis has been performed on pottery in the form of xeroradiography* to
detect manufacturing marks on pottery through images. Through such research Vandiver and
Lacovara (1985, pp. 55-65) were able to establish a method for determining criteria for clay
joins to the fractured edges of pots and pottery sherds (butt, bevels etc.). They also developed a
classification system for the orientation of pores within the clay to determine the type of
manufacturing and the sequence of construction. If the pores within the clay structure of the pot
were in horizontal rows this indicated coiling, if there were a fairly even distribution of pores,
this was a sign of throwing and if the pores were distributed around dicrete blocks, this

indicated slab construction. Based on this research Vandiver and Lacovara were able to discover

4 Xeroradiography involves the use of x-rays producing images on an electronically charged surface (Vandiver &
Lacovara, 1985).
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that Badarian black topped red ware vessels were constructed using sequential slabs. Several
thousand pieces were analysed and the results indicated that none of the bodies of the vessels
were made by coiling (though some bases were) and that Meidum ware bowls in early Old
Kingdom were made by coiling (Vandiver and Lacovara studied an example from Giza of 5"
dynasty date’). These bowls were initially formed in a mould and then later rotated on a support
rather than on a wheel. Since the shape of the bottom of the bowl is round and could have been
trimmed on a wheel, this suggested that the potter’s wheel and a support mould were
contemporary in Ancient Egypt. Arnold (1993, p. 21-22) agreed with this conclusion and
suggested that Meidum bowls were probably formed over a hump or core similar to that used by
modern potters in South America (see Figure 2.5). Vandiver and Lacovara suggested that
complete throwing on the wheel occured during the Middle Kingdom 2025-1700 B. C. They
based this conclusion on their study of a bowl of this date in the Museum of Fine Arts, Boston
(MFA M173) since they detected three spiral throwing marks evident from the base to the rim

of the vessel (Vandiver & Lacovara, 1985, p. 59). In contrast, some researchers e.g. David

Making Meidum Bowls over a mould or former

Scraping off excess clay with
Shaping clay over tool to round off base

mould s : x

—>

Figure 2.5: Manufacturing Meidum bowls over a mould or former. The clay is firmly pressed over the mould and curved
over. Then a knife or similar tool is used to scrape away excess clay to shape the base. Drawing: S. Doherty .

5 Vandiver and Lacovara studied 37.2663, Museum of Fine Arts, Boston (1985, p. 59).
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(2003, p. 324) have placed the introduction of the potter’s wheel in the New Kingdom.

Anna Wodzisnka (2006) has also researched Meidum bowls and their possible
connection with the potter’s wheel in her analysis of CD7 bowls found during excavations at the
tomb builders village at Giza (see Chapter 7 and Figure 2.6). These were produced on a vast
scale in one location (the village) in a very short space of time, in the fourth dynasty (2600-2450
B.C.). CD7 bowls are a variant of Meidum bowls made of fine and medium fine Nile silt clay
(NB2 in the Vienna system see Appendix II and III. These describe the differing clay fabric
types of Nile silts and Marl clays as defined by the Vienna system, which is the recognised
standard currently in use by archaeological ceramicists) and covered with a white wash. This is
an unusual feature as Meidum bowls usually have a red slip applied before firing. These CD7
bowls seem to have had the very specific purpose of feeding the workforce of the 4™ Dynasty
Pharaohs’ pyramid builders, independently confirming Frankfort (1924, p. 7) and Junker (1929,
p- 125). Wodzinska has also found evidence that these CD7 bowls are unique amongst the
pottery assemblage at Giza in that they were initially hand made and then later trimmed on the
wheel. Many of these bowls show clear signs of being rotated on the wheel as there are
concentric striation marks on many of the rims and shoulders of the vessels, and the bases are
often irregular and trimmed (Wodzinska, 2006, pp. 405-429). See Chapter 7 for further

discussion and analysis.
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Figure 2.6: An example of a CD7 bowl, 4" dynasty, Giza. AW9944-3. Photo A Wodziniska

More recently, possibly as a reaction to xeroradiography studies, archaeologists and
ceramicists have considered how the use of the wheel and the inherent manufacturing marks
are reflected upon the pottery that they study. In her study of Old Kingdom pottery of the 6™
dynasty, Rzeuska (2006a, pp. 35-54) devoted an entire chapter to pottery manufacture. She has
included details such as the equal thickness of the walls of the vessel, noted that the temper
added to the clay is usually parallel to the wall surface, and concluded “all the bowls, plates,
stands and miniature vessels were made on the wheel,” (Rzeuska, 2006a, p. 50). Therefore, by
the 6™ dynasty at least, the evidence demonstrates that the the potter’s wheel is in common use

for the production of funerary vessels.

Nonetheless, there is some evidence to suggest that the potter’s wheel may have been in
use at a much earlier date. Arnold (1993, pp. 41-9; Harpur 2001, p. 444; Holthoer 1977, pp. 6-
26, and Odler in press)) have discussed the various paleographic and iconographic sources for
the potter’s wheel. It is acknowledged that such secondary evidence must not necessarily be
viewed as verification for the use of the potter’s wheel for throwing pottery; only the
manufacturing marks on the pottery can provide this. Consequently, given that there is

insufficient evidence for the potter’s wheel pictorially or in the physical remains of potter’s
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wheels prior to the 5™ dynasty, it is necessary to turn to the pottery itelf for more objective
p ynasty y pottery ]

evidence regarding its use (see Chapter 6).

ARCHAEOLOGICAL EVIDENCE FOR THE POTTER’S WHEEL

As has previously been noted, the literature presents a somewhat confused
understanding of the use of the potter’s wheel in relation to what the wheel looked like, where it
originated and why it was introduced. It is evident that potter’s wheels have been largely
ignored by excavators and are currently variously labelled in museums as door sockets (e.g.
Egyptian Museum 72365), quernstones (e.g. Egyptian Museum, room 34 C 13.1248) and even
olive presses (Brewer, Redford, & Redford, 1994, pp. 19, fig 4.10 see Table 2.2). Sometimes
potter’s wheels are unpublished by the excavators (see Table 2.2), or not provenanced after
being bought from an antiquities dealer e.g. the examples from the British Museum (see Tables
2.1 and 2.2. Descriptions of provenanced potter’s wheels from Egypt and the Near East
arranged chronologically are included in Table 2.1). In ceramic reports where workshop
production and pottery specialisation are considered, even if manufacturing methods are
discussed, the provenances of wheels are usually only mentioned in passing e.g. Dessel (2009,
p- 124). Workshops and kilns are only occasionally found in archaeological contexts (see
Appendix I, which includes a list of the most well-documented kilns, workshops and potter’s
wheels (where known) discovered in Egypt and provides chronological details and additional
information of the excavated details of the site), and potting wheel bearings are even rarer (Tosi,
1984). Kilns and workshop areas could be located away from settlement sites in Egypt
(McNicoll, Smith, & Hennessy, 1982, p. 57), such as at Hierakonpolis (Baba, 2006, p. 18;
Hoffman, 1982) or the Dakhleh Oasis (Hope, 1979). The offsite location of such kilns and
workshops would therefore hinder the likelihood of their being discovered by archaeologists
(see Appendix I). Although, kilns occasionally occur near settlements e.g. Amarna (Nicholson,

1995b; 2010) and Medinet el-Gurob (Boatright & Hodgkinson, 2010; Hodgkinson, 2012; Shaw,
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2011, p. 463), Shaw (2004, p. 16) noted that industrial workshops may not have been buildings
at all and that many craft activities would have taken place in open areas or courtyards.
Nevertheless, for pottery production it would be expected to find areas where some sort of roof
or covering was supplied for clay storage and to keep it damp (as has possibly been located at
Amarna (Nicholson, 1992) and Gurob (Hodgkinson, 2012, pp. 11-14). In lieu of caves, which
have been documented as suitable sites for ancient pottery workshops in the Levant (Magrill &
Middleton, 1997, pp. 68-73 and see Chapter 5) a roof would have been necessary for pottery

production.

26



Table 2.1: Table of Provenanced Potter’s Wheel Bearings and Wheelheads in Egypt and the Near East

Seeking the Potter’s Wheel

Site Date Location Type of wheel Material Details Picture Reference
Tel Chalcolithic | Site 101, Cave | Pierced upper disk | Limestone upper | Under limestone slabs due to roof (Dessel,
Halif, c4000BC shelters no.2165,Lower basalt | and basalt lower collapse. Assemblages included pottery, 2009, pp. 20-
Israel disk no. 2146. flint blades, stone grinding tools, beads 22, fig 7
L100078, phase 10C and bone tools.Disk found next to Jacobs &
13.2cm  dia, 5.6cm several unfired pottery vessels and Borowski,
thick levigated green clay deposits. 1993)
Meser, Early Stratum I Pierced flat Disk with | Lower part Upper face of disk is smoothed. Roughly (Dothan,
Bronze Age biconical hole in v-shaped bowls also occurred within this 1959, pp. 28,
Palestine | IA  ¢3400 centre cl6ecm dia x stratum. pl 2 F, fig
BC 6cm thick 8:16)

O u——} 40 cm.
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Iraq

Early
Bronze Age
1¢3000BC

Potter’s  quarter,
east slope of hill

Wheelhead/Disk,
44kg, dia 75cm, 5cm
thick

Fired (?) clay

Excavated at potter’s quarter. Interpreted
as probably rotated on a pivot using a
stick, but could also fit onto domed pivot
bearing. Quarter contained circular kilns
with shallow fire pits 35cm deep x 90cm
across supporting clay grates 1.3m in
diameter.

(Simpson,
1997b,
50, fig 1)

pp-
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Early Megiddo stage IV, | Pierced Disk Basalt and clay Within area BB was a great city wall, (Engberg &
Megiddo | Bronze Age | Stratum  XVIII, associated temple buildings, location of Shipton,
Israel I locus BB, prov potter’s  wheel within prov. 4014. 1934, p. 40;
4014, 19x5cm, and  socket Possible other clay wheelheads are buff Loud, 1948,
and pivot coloured, some with red decoration and pp. 268, fig
C well burnished. 13, pl 268:1;
3000BC Possible other Wood, 1990,
clay  wheelhead pp. 99, fig
stratum XIII, in 1:1)
square O.14 and
squares N 13 and
E=T.3118 . A
fourth  example
comes from
Stratum XIII A,
prov 5058
Early Square H. xiii-xiv | Basalt dia 25, T 3.7 basalt Ex number 2904. Carefully shaped (Kenyon &
Jericho Bronze Age vesicular basalt. Symmetrical about the Holland,
central hollow. Surface smooth and 1983, pp.
polished. 560, fig 231
(). p121)
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Tel
Dalit,
Israel

Early
Bronze Age
I

C3000 BC

Area B, Stratum
2b. Locus
204Reg.
2182/1.Found in
the “broadroom”

Pierced disk1.1kg, dia
13-14cm, thick 2-4cm

Basalt

Disk reverse is dome-shaped, covered
with chalk like incrustation (see fig a).
Hole is funnel shaped from dome reverse
and gradually narrows to 3cm. Glassy
wear in one polished band on obverse
(see fig b), lem wide, flat and smooth.

fre ==

(Gophna,
1996, pp.
112-113, 144-
5; Pelta,
1996, pp.
171-185, fig 1
&2)
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Tell Early Stratum III, field | clOcms in diameter, | Basalt (no. 12) and | 7 circular stone objects hesitatingly (Amiran,
Arad, S. | Bronze Age | no.3961/53, locus | quite damaged chalk (no. 13) named as wheels in the excavation 1978, pp. 57,
Israel (3000 — | 1555, level 50.10 report, but no. 12 and 13 pierced photo 123:
(Negev) 2650) (no. 12) and through, have lustre marks, no. 12 has 12-13; pl

Stratum III field traces of turning action 77:12-13)

no. 857/51, locus

1085 level 51.91
Beth Early Beth Yerah 1I Basalt? Found in a level with mudbrick (Maisler,
Yerah Bronze Age | levels. (possibly buildings. Associated pottery finds Stekelis, &
(Khirbet | III SA Period D local included band slip (grain wash) pottery, Avi-Yonah,
el- phase 2) holemouth jars with ledge handles made 1952, p. 170;
Kerak), ofa gritty clay. Paz, 2006, pp.
Israel 95-100)
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Tel
Yarmuth
Israel

Bronze Age
I c2600-
2350 BC

Hypostyle  Hall
Palace Bl, Area
Bh, Square U39,
Locus 1965

2 disks, upper disk
(inv G-75/97,
C.11805-1)  36.8cm
dia, 4.8cm thick, lower
disk (inv G-75/97,
C.11805-2) 17.4cm
dia, 3.8cm  thick,
Biconical perforation
3.2cmx2.4cm

basalt

Upper face is flat and polished, crossed
by concentric polished rings whose
width decreases towards outer rim of
disk. These correspond to surface
features observed on projection of the
lower face of the upper disk. Lower face
is rough with removal traces.

UPPER DISK

LOWER DISK

(Roux & de
Miroschedji,
Revisiting the
History of the
Potter's
Wheel in the
Southern
Levant, 2009,
pp. 158, fig 3)

32




Seeking the Potter’s Wheel

Tel
Yarmuth
Israel

Bronze Age
I c2600-
2350 BC

Area Ja , square K
41 locus 2104,
precedes  palace
Bl and B2

2 disks, upper disk
(inv G-65/99 C.16383-
1) 26.5cmx3.3. Lower
(inv G-65/99 C.16383-
2)18.4cmx4. Biconical
perforation 1.8x3.2-4
at mouth.

basalt

Upper stone polished, traces of use wear.
Lower disk is slightly convex and
presents socket in form ofa cone.

UPPER DISK
LOWER DISK

(Roux & de
Miroschedji,
20009, pp-

161, fig 5)
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Abu Sir, | Reign of | pyramid mortuary | Wheelhead excavation | Burnt clay, 45cm in | Potter’s workshop and kiln in the (Odler, in
Egypt Pharaoh temple of Queen | no.293/A/78, diameter. Cracked | mortuary temple of Khentkaus II. press; Verner,
Unas-Pepi Khentkaus II, wife and repaired. Workshop had working table and 1992; 1995,
I (c2450- | of King potter’s wheelhead. Wheelhead was pp. 27, fig
2181 BC) Neferirkare (c found in secondary position on a ruin of 27a,pl5)
2450-2300 BC) at low mudbrick wall on which was
Abu Sir. originally a slab of wood. Workshop
Early Associated  with surrounded by reed mats. Small
Bronze Age Pepi II cult storeroom for clay. Close to the door was
I a large storage jar with clay and broken
mudbricks inside. Kiln found at opposite
end of complex, next to the cult pyramid.
Nag Middle Site 228. In Room | Possible socket unknown Screen kiln located to south of (Save-
Baba, Kingdom VII had a pivot workshop. Room IV had a thick layer of Soderbergh,
Sudan (73) near the east dung and straw, Room VIII had 47cm 1963, p. 58)
wall, either a door pit, 27cm deep containing mixed clay,
Early socket or a walled with clay.
?\;onze Age | potter’s wheel. It

was lubricated
with black resin.
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Jericho Early Possibly from | Complete set bearings Childe only published the drawings of (Childe,

Bronze Age | Jericho city C. in basalt. example and attributed it to Jericho. Its

levels seems that Garstang (1934, pl.19.2) 1954, pp-

mentions it coming from Jericho city C.
201, fig 124)

Valley of | Middle Tod? Limestone (Pers com
the Kingdom/
Queens Late Bronze Lecuyot July

Age?

2011)
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Hazor

Late
Bronze Age
ITA (c.
1400-1300
BC)

Area C, workshop
part of set of
shrine and cultic

buildings.
complete set of
bearings in

building 6225 (a),
a second pivot
was found in a
storage room 6217
(b) and a third in
room 6063 (c)

Set of pivot and
sockets (ex no. C
1200/2, locus 6225
Stratum IB LB 1I) (a),
and 2 separate pivots
(ex no. C1201/2, locus
6217) (b) and (ex
C12002 in locus
6225) (c).

Basalt

The potter’s wheel bearings (a)were
found on top of a platform or workbench
cl.5xIm and 40cm high made of field
stones, next to this was a pottery cult
mask and pottery forming tools.

The Upper pivot bearing (b) found in a
storage room next to five broken pithoi.
The second pivot bearing (c) was found
next to a bench in a room that contained
a cobbled floor area and a basalt bowl
with pestle. The 3 sets of wheel bearings
were all found within a larger potter’s
quarter, with open-fronted booths on the
streets perhaps for selling their vessels.
The workshops were located close to a
stelae shrine and the Hazor city ramparts.

(Wood,
1990, pp.
16, 99, fig
1:8;
Yadin,
1958;

1960)
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O e 10 cm
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Amarna

18" dynasty
reign of
Akenaton-
Tutankham
en (1351-
1323 BC)

Pottery workshop
within  industrial
area Q48.4 , area
12 “northern
workshop”
Eastern edge of
main  city  of
Amarna.

Upper pivot (3036)
found within brick-
lined pit/bin in Area
12,  together  with
lumps of clay and
sherds. A large zir
filled with bricks had
been sunk into the
floor

TA 87 Q48.4

Basalt

14.4cm dia, 2.4cm
depth

Part of an industrial area within a
rectangular enclosure associated with
pottery  production.  Various Kkilns,
puddling pits, clay storage areas and ash
deposits. It may have been the supply
centre to the workmen’s village

(Nicholson
1992, p. 63;
Rose, 1989,
pp- 85-87,
figs  4.2-
4.4)
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Amarna

18™ dynasty
reign of
Akenaton
(1351-1334
BC)

Northern  Suburb
of Amarna, in
largest house of
the area T.36.11

Complete  set  of
bearings ex.
n0.29/275, now in
Ashmolean Museum
1929.  417.  Pivot
(a)l4.5cm diameter x
3.6cm (height); tenon
55 (d) x 1.5cm (h)
248g. Socket (b) 16.5
(dia) x 6.5 cm (h).
Well of socket Scm
(dia) x 2cm deep
936.2¢g

Grano-diorite

The North suburb at Amarna contained a
variety differently sized houses. It was
not thought to have been an industrial
area. House T36.11 is part of a series of
similarly laid out large houses and
probably was designated for an elite
family and their household.

(Frank fort
&
Pendlebury,
1933, pp.
25, fig 6).
Photos:  S.
Doherty
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Lachish,
(Tell ed-
Duweir)
Israel

Late
Bronze Age
I (c1200-
1150 BC)

Cave 4034 in Grid
square R 4
Upward course of
the Wadi Ghafr
towards Hebron,
NE corner of
entrance of tell,
some distance
away from the
main public areas
of'the city.

Basalt pivot (tenon)
field no. 6995 (a, b:12)
and limestone pivot
field no. 6994 (PM
39.834) (b: 13)

Basalt and local
mizzi limestone

Large cave containing red and yellow
ochre, lots of unfired sherd, heaps of
prepared clay, crushed shell, charcoal,
waterjar, mould for figurines. Potters’
tools: bone points, pebble & shell
polishers, sherd smoothed to use as ribs
or turning tools. In Pit A contained the
two pivots, upper surface of each is
highly polished. Workshop contained a
lower pit (B) which was reached via a
flight of rock-cut steps was used for
storing 40 fired vessels similar to those
found at the Fosse temple and Structure
III in the city. Later, the workshop was
adapted into a sheep pen (layer 5)

(Magrill &
Middleton,
1997,  pp.
68-9,72, fig
6a;

Tuffnell,
1958,  pp.
291-3, pl
49:12-13)
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Tell Sabi
Abyad,
Syria

Late
Bronze Age

Pottery workshop
comes from Level
6, squares N10-
N13 to O10-13.
Located within the
settlement

pivot

basalt

(Duistermaat,
2008, pp-
349-353, fig
V.7)
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The next section of the present study is focussed on tracing the first examples of
provenanced excavated wheels to determine whether the location of these wheels could provide
insights into the pottery industry of ancient times. Two distinct types of wheel bearings seem to
exist, the earliest examples are comprised of two bearings made of basalt, and pierced through,
presumably so that they could be fastened to the ground using a wooden dowel. The later
examples have the innovation of a socket and a pivot formed by the stonemason, removing the
need for the wooden dowel. Instead of a “slow wheel,” Childe (1954, p. 197) has suggested the
term “simple wheel” to indicate a centrally pivoted disc of wood, stone or clay on a wooden
frame. Of these, there were two varieties, the socketed and the pivoted disc. In the socketed
variety, used in Crete, the pivot turns in a fixed stone socket in the ground and differs from the
pivoted disc variety, used in Japan, in that the pivot is elongated to become an axle and requires
an additional bearing above the socket. These two types will be discussed in greater detail

below.

Pierced Wheelbearings

One of the earliest wheels so far discovered has been dated to the Chalcolithic period
(4000B.C.) at site 101 cave site at Tel Halif in Israel (see Table 2.1). Unfortunately, it is only
briefly mentioned by the excavators despite being labelled “of special interest” (Jacobs &
Borowski, 1993, p. 69). At some point in antiquity, the cave ceiling had collapsed, leaving the
well preserved chalcolithic floor littered with fired and unfired pottery, flint blades, stone
grinding tools, stone beads, bone tools and the set of potter’s wheel bearings. Termed as a
“tournette” by the excavators, the potter’s wheel bearings are comprised of a pierced socket
made of basalt and a pivot made of limestone. Similar “pierced” wheel bearings (see Figure 2.7
and Table 2.1) have been found throughout the Southern Levant and have been dated to the

Chalcolithic-Early Bronze Age I in various locations, such as Meser (Dothan, 1959, pp. 28, fig
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8:16), Megiddo Stratum XVIII, XVI (Loud, 1948, pp. 268, figl & 2), Beth Yerah Stratum II
(Maisler, Stekelis, & Avi-Yonah, 1952, p. 170) and Tell Dalit (Gophna, 1996, pp. 112-113, 144-

5; Pelta, 1996, pp. 171-185, fig 1 & 2).

It would appear that the two pierced wheel bearings were a signature of the region
during the Chalcolithic and Early Bronze Age 1. These sort of wheel bearings were probably

designed to hold a wooden pole placed into a heavy, fixed socket in the ground to steady it and

I B . F-mg

Figure 2.7 an example of the pierced wheel bearing from Tel Dalit, Israel dating to the Early Bronze Age I, and (c3000BC)
made of basalt. Note the hole’s funnel-like shape (Gophna, 1996, pp. 112-113, 144-5; Pelta, 1996, pp. 171-185, fig 1 & 2)

reduce oscillation, with a wooden or clay wheel-head placed on top attached to the upper
bearing. They were probably set up in a similar fashion to modern Japanese stick wheels (see

Figure 2.8).
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Figure 2.8: Left:Japanese potter’s wheel with socketed disk (a) hardwood pivot; (b) hardwood wheel with a porcelain cup as
bearing; (c) hollow cylinder extends down the pivot to provide an annual bearing at (d) which steadies the wheel; (e) stick to
place into the notches in the wheelhead to spin it. Childe (1954: 195, fig 120). Right: Suggested arrangement of basalt bearings
(grey), the lower example with a wheelhead (brown) attached, with a wooden pivot. Drawings: S. Doherty

Similar style wheelheads have been found in various Mediterranean cultures, although without
wheel bearings and were in use from 1900 B.C., much later than the Israel-Palestinian wheels.
Wheelheads made of clay or wood have been noted in cultures such as Cypriote (Crewe, 2007,
p. 211) and Cretan, where the clay wheelheads discovered ranged between 4-40kg and probably
did not require the ballast of the wheel bearings (Evely, 1988, pp. 83-126; 2000, p. fig 11b;
Xanthoudides, 1927); and the Cyladean, Lefkandi I and Tiryns cultures of Greece (Berg, 2007,
p. 237; Wiinsche, 1977, p. 27) and are very similar to the wheelheads found at Ur, which
weighed up to 44kg (see Figure 2.9 & Table 2.1). However, unlike the Greek, Cretan and
Cypriote wheel-heads, the wheelhead at Ur (see Figure 2.9) was likely to have been used with
the contemporary pierced wheel bearings to support it. These pierced stone bearings would have
given the wheel-head greater weight and stability and probably allowed the potter to spin the
wheel at greater speeds for a sufficient time to throw a vessel as they were able to achieve a

higher momentum.

44



Seeking the Potter’s Wheel

Figure 2.9 Clay wheelhead from pottery quarter at Ur 44kg, dia 75cm, Scm thick, ¢3000 BC. Note the 8
pin marks, possibly for an attachment to the spindle of the pivot (Simpson, 1997b, pp. 50, fig 1)

Experiments with the pierced wheel bearing discovered at Tell Dalit (Pelta, 1996, pp.
171-185, see Table 2.1 for details and Figure 2.7 and Figure 2.8) suggested that it was likely to
be the upper pivot section of the wheel as the hole in the centre is not of equal diameter, but
tapered from the dome-shaped site (4-5cm) down two-thirds of the object’s thickness (2cm) and
then broadened again until it finished as 3cm on the flattened, glassy side of the bearing. Apart
from a faint mark, there was no indication of rotation inside the bearing hole. As an experiment,
a wettened wooden spindle was placed inside the hole of a replica of the bearing which, when
dried, swelled up and wedged within the cavity (Pelta, 1996, pp. 177-9). Pelta, like other
examiners of such pierced wheels, concluded that the example from Tell Dalit is a “tournette”
or turntable (see Figure 2.1) as a forerunner to the so-called “Canaanite-Israelite fast wheel”
which the authors suggested was introduced in the Middle Bronze Age (Amiran, 1963). It is
likely that during Pelta’s experiments she may have used too small a wheel-head® (the example

from Ur in Figure 2.9 being 75cm in diameter) to achieve a sufficiently fast spin to enable

® pelta (1996, pp. 179-185, fig 4-7) does not mention how large a wheel-head she used for her experiments, but based
on the provided photographs, it was perhaps not much more than 20cms.
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throwing and therefore could only use the wheel as a turntable, and so did not achieve the

wheel’s full potential.

Another option for the design of the pierced wheels is derived from Tell el Yarmuth, in
Israel ¢.2600-2350 B.C. (see Map at front of text) There, excavators Roux and de Mirosched;jii
(2009) found two complete sets of wheel bearings (see Table 2.1), with one of the wheel
bearings being much larger than the other and which apparently side-stepped the need for a
wheelhead. The wheel bearings were comprised of a set of large disc/pierced disc pivots made
of basalt (one of c.27cm, the other c.38cm in diameter) and lower pierced discs c.17-18cm in
diameter. These sets of wheel bearings were derived from the Palace B1 layers of the site
designated as “tournettes” by the excavators (see Figure 2.1), and therefore were ideally suitable
for fashioning and finishing the “Rotative Kinetic Energy” coil-built v-shaped pots (Roux &
Courty, 1997; 2005; Roux, 2003). The wheel bearings were deemed not suitable for throwing,
despite achieving speeds of 50 r.p.m. (Roux and de Miroschedjii 2009, p. 165)". These v-shaped

pots and their significance to the use of potter’s wheel will be discussed in greater detail later.

Egyptian wheel-heads: Abusir

The first reliably provenanced wheelhead from an Egyptian context could be a
contemporary of the potter’s wheel bearings found at Tell el Yarmuth (Roux & de Mirosched;ji,
2009). Like the bearings at Tell el Yarmuth, the wheelhead uncovered during excavations at
Abu Sir was found in a royal context, located in the mortuary pyramid temple of Queen
Khentkaus II, wife of King Neferirkare (c.2450-2300 B.C.), and was likely to be associated with

the cult of King Unas or Pepi II (c.2450-2181 B.C.)*. A small pottery workshop was located to

7 Other authors have suggested that 50r.p.m. is sufficient, (Jacobs & Borowski, 1993, pp. 53-55), but most cite Rye’s
80-100 r.p.m. as a more suitable speed for throwing (Rye, 1981, p. 74).

¥ Another similar fired clay wheelhead has been uncovered in Sudan of Middle Kingdom date Stuart Tyson
Smith pers com
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the north east of the pyramid temple with a kiln at the south eastern end, next to the ka pyramid
(see Tables 2.1 and 2.2 and Appendix I). The kiln was conical shaped, originally 2m high and
under 1m wide, with a firebox facing north. For a kiln the dimensions are small and since it
does not appear to have traces of a perforated floor, it is unlikely to be an updraught kiln (see
Chapter 5), but it does have traces of vitrified mudbrick. Around the kiln was found 5™ dynasty
pottery sherds and animal bones. A fragment of mud sealing dating to the reign of Unas was
found in a nearby storeroom surrounded by kiln debris and malformed beer jars, suggesting a
post quem date for the kiln area’s initial construction, though the fill of the kiln itself contained
only ash, sand and limestone chips. The kiln was propped up against the mortuary ka cult
pyramid walls and is associated with a new entrance being made in the magazines opposite

room SE-1 (Verner, 1995, pp. 33-4).

The wheelhead was found at the opposite end of the temple area, resting on a short wall
MEW, one of two set against the enclosure wall MBW. Wall (a) was preserved to 85cm high
and (b) to 56cm. Above wall (a) was a slot 20cm deep that had been cut into the wall MBW.
The excavators suggested that this slot was used to insert a workbench which rested upon walls
(a) and (b) (see Figure 2.10). Next to the Wall MEW was a shallow rectangular area measuring
3 x1.5m, suggesting a fence line of palm ribs, or possibly a roof enclosed the workshop area.
The wheelhead was made of baked clay, 45cm in diameter which had been broken and repaired
in antiquity by drilling four holes near the broken edge and inserting string or wire (Verner,
1992; 1995, p. 26). In many ways it is not too dissimilar from the wheelhead discovered at Ur
(see Figure 2.9) since it is made of clay and has a central depression for the pivot to be inserted
into. However, it is smaller in diameter (45cm as opposed to the Ur Figure 2.9 example’s
75cm). It is unknown how much the wheelhead weighed as it was excavated in the 1970s. It is
now in the Egyptian Musuem in Cairo and there is only one photograph published by the

excavators (Verner pers. comm. 2010 see Figure 2.11).
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Figure 2.10 The remains of the potter’s workshop, with the 20cm deep slot and short walls (a) and (b). After Verner (1995,
pl 5, fig 26). Labels: S Doherty after Verner (1995, pg 26)

e
{ %
Ly .

Figure 2.11: Left The Abu Sir clay wheel-head. Burnt clay, 45cm in diameter. (Odler, in press; Verner, 1992; 1995,
pp- 27, fig 27a, p1 5) and Right: Verner’s interpretation of how the wheel was set up (Verner, 1992; Verner, 1995, pp.
27, fig 27b)
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Odler (in press) recorded more details of the wheelhead. He has documented that it was
red fired and there were traces of the black paint on the surface. The central hole (see Figure
2.11) seemed to be an original part of the object. Arnold (1993, p. 44) and Odler (in press) have
suggested that a stick could have been inserted into this central hole to turn the wheel, but this
would be very difficult. Most Japanese stick wheels are spun using sticks placed at the edge of
the wheel in order to create sufficient momentum (see Figure 2.8). There were also traces of the
plaster on the broken part of the wheel-head, possibly as an aid when the wheel was repaired by

drilling holes (see Chapter 6 for further analysis).

As part of the general publication on the pyramid of Khentikaus, Verner has included a
section on the pottery workshop and postulated on how the wheelhead might have been attached
to the potter’s wheel bearings’. Verner’s (1995, pp. 27, fig 27b) interpretation of how the
wheelhead was positioned on the pivot does not seem tenable as the pivot is not secure and is
therefore liable to fall down (see Figure 2.11 right). The suggested socket (no scale) is too small
to support the pivot and wheelhead. It is uncertain whether the pivot rotates or where the
working facing is located, nor how the wheelhead is expected to stay on the pivot. There does
not seem to be much evidence for Verner’s interpretation, which is not discussed in the text. It is
more likely that some form of stone wheel bearings was used to support the wheelhead.
Unfortunately, no wheel bearings were uncovered during the excavations, so it is uncertain
whether the bearings were of the pierced variety or the “late Bronze Age” tenon-pivot and
socket variety. Figure 2. would suggest that the wheelhead central hole forms a curve, so it
could perhaps be designed for a curved domed “mushroom” shaped pivot (see Figure 2.12 and

table 2.2).

? No potter’s wheel bearings were discovered in Abu Sir
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- Wheel bearing
! Clay/silt

- Wheel head

Figure 2.12: The reconstructed potter's wheel, with the pivot head curved or in the shape of a "mushroom" in the upper
example, flat in the lower examples. Drawing: S. Doherty

Tenon Pivot and Socket Wheel bearings

From the Late Bronze Age (c1400 B.C.) a new form of wheel bearing seems to have
become popular in provenanced pottery workshop sites throughout the Levant (e.g. Hazor
(Yadin, 1958; 1960), Lachish (Magrill & Middleton, 1997, pp. 68-9,72, fig 6a; Tuftnell, 1958,
pp. 291-3, pl 49:12-13), and in Egypt (e.g. Amarna (Frankfort & Pendlebury, 1933, pp. 25, fig
6; Nicholson, 1992, p. 63; Rose, 1989, pp. 85-7) and see Tables 2.1 and 2.2). Rather than two
pierced discs of basalt, these comprise a lower “whirl” or rounded stone with a hollowed out
“well” in the centre, shaped in a similar manner to a door socket and an upper domed (e.g.
Figure 2.12 and 2.13) or flattened pivot stone with a raised knob or tenon shaped like a parabola
(see Figure 2. and Table 2.2). This domed style pivot is perhaps what the wheel-head found at

Abu Sir is designed for (see Figure 2.11), and possible evidence that these wheel bearings
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occured earlier in Egypt than previously considered). From the wear marks on the wheel
bearings and Egyptian tomb decoration of potters (see next section), and compared to similar
excavated wheels from the Levant, it would appear that the pivot rotated on top of the socket.

The raised tenon in the centre acted to keep the wheel running centred and true.

Figure 2.13 The British Museum Collection of unprovenanced Egyptian Potter's Wheel bearings.
Photo: S. Doherty ©The British Museum
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Table 2.2 Selected Potter’s Wheels in World Museum Collections and previously unpublished examples. Photos: S. Doherty unless otherwise
indicated

BM32621. C. Powell fig 10.1 Scale 1:3 BM32621 pivot 5.7kg, socket 9.0kg purchased from dealer 1900 (The set of
bearings selected by Powell 1995 to replicate)

BM 32621
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BM32622. Only the limestone pivot drawn by Powell (1995,

fig 10.1)

reddish-brown
discoloration

BM 32622

(Flattened top of pivot)

BM32622- pivot 6.2kg, socket 13.1kg. Purchased in Egypt 1900 (This is the set of
bearings selected for replication by the author)

(Tvs;b bearings ﬁtted' together) (Striations Visible in Socket)
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BMS55316 C. Powell (1995) fig 10.1
3 part wheel bearing- limestone cap, pivot and socket

BM 55316

(the flat cap of the pivot as viewed on top of the socket,
inserted over the pivot. Made of chalky material- comes off
with a brush of the finger).

BM 55316
Pivot 5.8 kg, socket 13.1kg
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Ashmolean collection 1929.419 Pivot 2.48kg, Socket 9.36kg (not recorded by
Powell)

Example excavated at Amarna by Pendlebury

Fitted together, note broken off edge of both socket and pivot, possibly indicating
why it was discarded (?)

Socket

Pivot
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Ny Carlsberg Glytotech AEIN 1186. Memphis, from Petrie’s Excavations in
Southeastern area, possibly Ptolemaic/ Roman but likely to be earlier Coarse
outer surface, well used smooth inner surface. Base H. 6cm D14/16cm. Top
H.6.7cm, D.12.5cm, Basalt or Granodiorite (Bagh, 2011, pp. 64, fig 1.76. Photos:
Ole Haupt)

I

56




Seeking the Potter’s Wheel

Potter’s Wheel bearings described as a small olive press in
the Agricultural Museum, Dokki, Cairo (Brewer, Redford,
& Redford, 1994, fig 4,.10)

Unpublished example of limestone potter’s wheel bearings from the Valley of the
Queens. Courtesy of Guy Lecuyot
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These two bearings (see examples in Table 2.2) formed a thrust bearing to effectively
absorb the force parallel to the axis of revolution. Placing a baked clay or wooden wheelhead on
top of the bearings added extra weight and increased the momentum of the spinning of the wheel.
Pouring lubricant such as linseed oil (Powell, 1995, pp. 316, 322, 331-334) in the socket prevented
the tenon from locking inside the socket and maintained an even spin. These wheel bearings have
been called “fast” wheels by various authors e.g. Amiran & Shendov (1966), Kelso and Thorley
(1943, p. 96), Johnston (1977, p. 206) and Wood (1990, p. 18) who have suggested that this type of
wheel occurred from the Early-Middle Bronze Age (¢ 2000 B.C. i.e. the Egyptian Middle
Kingdom). The title “fast” is meant to imply that the wheel bearings were spun by the hand of the
potter fast enough to induce centrifugal force, which was apparently not “induced” prior to the
Middle Bronze Age II (Wood, 1990, p. 18). However, as shown in Figure 2.1, many labels have
been ascribed to these hand-spun wheels. The significance of centrifugal force and the techniques

involved in throwing will be discussed later in Chapter 6.

The most recent and most complete publication of Egyptian potter’s wheels is that by
Catherine Powell (1995), in which she lists all the known wheels from the British'’, Cairo and
Ashmolean Museums and the site of Amarna, together with their provenance (if known) their
construction material and dimensions. Most of the provenances are unknown as they were bought
from dealers in the 1900s (Marcel Marée pers. comms.). Some exceptions include the recent
excavations at Amarna, where a pivot made of basalt was discovered in area 12 of grid square
Q48.4 Phase I in a brick lined pit or bin (3036) in a workshop area containing puddling pit, clay,
pot sherds and other potting paraphernalia (Nicholson 1992, pp. 62-63; Rose, 1989, pp. 82-86 and
also Powell (1995, p. 310) for drawing publication). Another complete basalt potter’s wheel was

located by Frankfort and Pendlebury, (1933, pp. 24, 24 and pl XXX. 6) during the 1926-1932

10 Although she does not fully publish BM32622- see Table 2.2, and she misses out the wheel found during the 1930s seasons Amarna in
the Ashmolean collection, and that at Tell el-Daba a surface find of Manfred Bietak’s excavations
(Arnold, 1993, pp. 74, fig 87A).
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seasons.' It was found in one of the most sumptuously appointed houses (T36.11) in the northern
suburbs of Amarna, but its exact location within the house is uncertain (Frankfort & Pendlebury,
1933, p. 24). It is interesting to note that (provenanced) potter’s wheels seem to occur in two
contexts - either in a highly specialised workshop (e.g. Amarna at Q48.4 (Rose, 1989, pp. 82-86) or
Lachish (Magrill & Middleton, 1997, p. 69) or within a large villa or palace-like structure (e.g.
house T36. 11 in the northern suburb of Amarna (Frankfort & Pendlebury, 1933, p. 24) or palace
B1 at Tell Yarmuth, Palestine (Roux & de Miroschedji, 2009, p. 157), and see Table 2.1. Some of
the major problems with Egyptian wheels is that only a selected few have any provenance at all,
most are recorded only in the most basic terms, and some are included as surface finds, so it is

difficult to determine their context and age when no stratigraphic data is available.

SUMMARY

Thus far in this thesis the archaeological evidence and the current state of the literature
relating to the origins and use of the potter’s wheel have been scrutinised, mislabelled examples
have been identified and additional examples included. The provenance of these potter’s wheels
has been considered and an updated list is included in table 2.2. In particular, through a review of
the literature, the current thinking relating to the potter’s wheel the evolution and development of
the potter’s wheel have been detailed as well as the reasons for its development. Several functional
theories hold prominence for the use of the potter’s wheel, namely, shaping and finishing of coiled
pots, providing pots for the royalty and the elites, prestige in funerary and cultic contexts,

standardisation of pot styles and mass-production.

As outlined in figure 2.1, the problems of terminology used by scholars has been identified
and there is evidence of confusion between the different terms used to descibe the potter's wheel. In
particualr, there is specific terminology problems when the terms are translated, especially from

French to English e.g. tournette as “pottery disc” or wheel and tour or fournage as “potter’s wheel

" Excavation number 29/217, now registered in the Ashmolean collection as 1929.419
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bearings” or “slow wheel,” both being distinct terms in French. In English these are somewhat
confusing labels as both are capable of achieving sufficient spin to centre the clay and therefore

could both be called “potter’s wheels”.

The outcomes from practical reconstructions of wheel bearings have been examined and
how these different wheels have performed when pottery of differing types have been made on
them. Provenanced potter’s wheels (as detailed in Table 2.1) have been described in term of
material, dimensions, style and technical performance. In addition, the literature detailing the
underlying manufacturing processes involved in throwing has been reviewed. Previous experiments
in making and throwing pottery using replica (and actual) excavated examples from Egypt and the
Levant have been discussed. These experiments seem to indicate that Near Eastern Archaeologists
consider the potter’s wheel would not have been utilised for throwing, whereas professional potter
working at Amarna Powell (1995) suggests that the socket and pivot potter’s wheels excavated at
Amarna would have been capable of throwing. When these experiments are analysed in detail, the
speeds being achieved by the potters would have induced centrifugal force i.e. between 80-150
r.p.m (Rye 1981) and therefore could be considered to achieve throwing. These differences in
throwing capability could be explained by the design of the wheel bearings and this issue will be
the subject of later Chapters 4 and 5. Two distinct types of wheel bearings exist. Where the
provenance of wheel bearings are known, they seem to occur in elite contexts such as palaces or
large estate buildings, particularly in the earliest examples. These details have been described in

Table 2.1.

The literature relating to the marks characteristic of wheel-thrown and coil-made pots have
been considered. Provenanced wheels and the literature has been analaysed to search for the first
use of potter’s wheels. It has been established that by the 5" dynasty at least the potter’s wheel is in
common use for the production of funerary vessels. In contrast, the evidence is inconclusive for its

use prior to the 5™ dynasty. The importance of the 5" dynasty tomb of Ty in Saqqara is a significant
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piece of evidence. The literature reveals a variety of differing opinions regarding the date for the
first use of the potter’s wheel. The prevailing opinion seems to be that the invention of the potter’s
wheel could only have coincided with the beginnings of the Bronze Age, and the first use of
working stone and copper/bronze tools. Potter’s wheels were made from a range of different
materials- baked clay, stones such as basalt or limestone which would have required different tools
to work and procure the bearings. Thus far, the archaeological sources for the potter’s wheel have
been identified. Other sources of information such as texts, tomb decoration and funerary furniture
have yet to be analysed. Such evidence could provide further details regarding the origins of the

potter’s wheel in Egypt and will be investigated in the next section.
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Chapter 3:

Ancient Sources for the potter’s wheel

SECONDARY EVIDENCE FOR THE POTTER’S WHEEL IN EGYPT

The pottery workshop evidence has indicated that the potter’s wheel “pivot and socketed”
bearings were introduced sometime in the Early Bronze Age, however, some secondary
evidence may suggest an earlier date. Therefore, by examining sources such as texts, tomb
decoration, statues and wooden models it might be possible to gain a greater appreciation of the

potting craft and further insight into when the potter’s wheel might first have been used in

Egypt.

DEPICTIONS OF POTTERS AT THEIR WHEELS: TOMB SCENES

Unlike the Levant and Mesopotamia, Egypt has a wealth of secondary evidence relating
to craft as it was quite common for the elite members of Old Kingdom society to depict
industry and craft activities relevant or useful to them during their lifetime and which they
would be desirous of having in the afterlife (Baines, 1994, pp. 71-90; Vasiljevi¢, 2003, pp. 136-
9). Such scenes should be viewed with caution since they are often embedded with multiple

often symbolic meanings, and should not always be read as simply being representative of
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“everyday” activities (Kamrin, 1999; Walsem, 2005, p. 69). However, some scenes go further
and seem to represent accurate depictions of everyday life and could be used as a source of
ethnographic information e.g. fishing and preparing fish (van Elsbergen, 1997; Nicholson &
Doherty, forthcoming). The same could be said to be the case with pottery workshop scenes
(Nicholson & Doherty, forthcoming). Potters working at their wheels and the vessels that they
produced were occasionally depicted upon the walls of tomb owners and have been
meticulously described by Holthoer (1977). During the Old Kingdom (c.2686-2181 B.C.), on
the walls of a tomb, it was popular to describe common “everyday life”” scenes that the deceased
might have been associated with during their lives while not necessarily having been engaged in
the activity personally (Gahlin, 2001; Vasiljevi¢, 2003, pp. 136-7). The elite of the time became
more of a person in their own right rather than just an extension of the Pharaoh’s court.
Previously, courtiers were often buried beside their king’s tomb in secondary burials e.g. the 1%
dynasty tomb of Aha at Abydos had c.30 subsidiary graves around it (O'Connor, 2011).
However, in the Old Kingdom courtiers began to have their own tombs and to express

themselves in the design and decoration within them.

One possible early example is in the Khephen’s quarry, where the Giza tomb of

Nebemakhet dating to the 4™ dynasty (see Figure 3.1) depicts a potter working at his wheel and

Figure 3.1 Possible potter’s wheel scene from the rock cut tomb of Nebemakhet, Giza (Holthoer
1977, pg 6, fig 1)
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scraping off the excess clay with his hand. Unfortunately it is a badly damaged scene and no
longer accessible so it is difficult to determine the particulars (Holthoer, 1977, pp. 6, fig 1).
Do.Arnold (1993, p 43) suggests that it may be a leatherworking scene, but does not state her
reasons. A second possible potter at his wheel comes from the early 5" dynasty mastaba of
Kaaper (Barta, 2001, pp. 166-168, fig 4.17). This scene is very faint, and has led Warden (2010,
pp. 196-7, note 40) to suggest that this could in fact represent the pounding and grinding of

wheat for flour.

During the 5-6" dynasties more credible and authenticated scenes of potters working at
their wheels have been located, notably in the tombs of Ty at Saqqgara (Epron & Daumas, 1939)
and Ptahshepses at Abu Sir (Faltings & Vachala 1995, pp. 281-286;Vachala, 2004a; 2004b), in
the 11™-12" dynasty nomarchs’ tombs of Bakt III (BH 15, Dynasty 11), Amenemhat (BH2,
Early Dynasty 12) and Khnumhotep (BH3, Mid-Dynasty 12) at Beni Hasan (Newberry1893;
1894). Subsequently, a couple of examples have been located within the Second Intermediate
Period of Horemkhawef at Hierakonpolis (Friedman, 2006, p. 20) and Kenamun at Thebes
dating to the New Kingdom (Davies, 1930). The potter’s workshops scenes are often located
adjacent to baking and brewing scenes, suggesting to Dorman (2002, p. 58) that they ought to be
viewed not merely as a pottery manufacturing scene in isolation, but as an important part of the
food preparation and storage process; significant for the nourishment of daily life, but also for
the maintenance of the deceased’s ka in the afterlife (Drenkhahn, 1976, p. 87). These potters’
workshop scenes provide a valuable insight into the everyday life of the Egyptian potter and
suggest that potters were most likely to be attached to the great estates of the Egyptian nobility,
rather than working alone. It is also possible that each village had its own potter who could
create the pots that the average Egyptian could not e.g. large water jars, and tableware, as is the
case today in traditional potteries in Egypt (Nicholson, 2002; van der Leeuw, 2002; Vincentelli,

2003; van der Kooij & Wendrich, 2002).
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The 5™ dynasty nobleman, Ty, had a mastaba built at Saqqara during the reign of
Niuserre.! Ty was Director of the Hairdressers of the Great House (i.e. the palace) and overseer
of the estates and temples of Kings Sahure and Neferirkare (c.2440 B.C.). As such, he would
have been involved with the day to day administration of the temples and estates and
presumably organised the supply of pottery and its production, although probably indirectly

(Epron & Daumas, 1939; Steindorff, 1913).

Above a scene of a bakery (see Chapter 5 and Figure 3.2) in the storeroom of Ty’s tomb
a potter’s workshop is depicted with six potters busily manufacturing pots in two different ways,
one of which was using the potter’s wheel to make hnw vessels on the wheel (the bowls rather
than the spouted vessel above the potter, see Figure 3.2), the others form a production line hand
rotating pots and dwiw vessels (beer jars) in a stationary block. The hieroglyphic captions above
the two potters making dwiw vessels reads ‘bbb “flattening, forming, smoothing, completing”
and kd “building, forming”(Holthoer, 1977, p. 7). Both share a dwiw jar as their determinative,
implying that this is what is being made (Hannig, 2003, pp. 265, 1343). Above is the potter at
his wheel dh hnw “creating hn vessels.” Therefore, in Ty’s workshop we have representations of
two pottery manufacturing traditions, namely, throwing on the wheel and handbuilding beer
vessels using coils of clay and then rotating them in a stationary block to smooth down the joins
and create the rim. Many beer jars of the Old Kingdom have pointed bases, testifying to the use

of such a block as depicted in the tomb of Ty, rather than utilising a turntable or potter’s wheel.

The kiln is placed to the far left of the scene, with bands around it to protect it from
cracking when the mudbrick expanded during firing. A single potter supervises the kiln. He
holds his right hand to his face as protection from the heat, in a similar manner to that common
in bread making scenes (included on the lower register of the pottery scene in Ty’s tomb).

Above him is the caption f¥.r 3, “heating the oven/kiln.” Ty’s pottery workshop seems to

" Tomb no. 60 according to Jacques de Morgan or D22 by Mariette. It is located ¢ 150m from entrance to Serapeum (Porter, Moss &
Malek 2003)
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provide evidence of specialised potters who were involved in the making of selected pottery
shapes and that the potter’s wheel was a significant part of that specialisation process (Costin,

1991; Longacre, 1999). In modern pottery production, potters specialise in particular shapes and
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Figure 3.2: Potter’s Workshop from tomb of Ty, storeroom, register 7 Saqqara, Egypt ¢ 2450-2300 BC (Epron & Daumas, 1939, p.

pl71)

often produce only a set number of vessel shapes, usually due to restrictions from market
demand, despite being capable of more (Wodzinska, 2009a, p. 237). Nile silt clay potters in
contrast to marl clay potters seem to produce a more varied corpus (Nicholson & Patterson,

1989 and see Appendix II and III).

The tomb of Ty has been dated to the end of the reign of Niuserre ¢2450-2300 B.C.
(Cherpion, 1989). The evidence from the tomb of Ty pushes back the date for the use of the
potter’s wheel in Egypt. Although in the Near East (as noted in Chapter 2) there is physical
evidence for potter’s wheel bearings in the form of pierced basalt disks, the earliest dating to the
Chalcolithic period (4000BC) at site 101 cave site at Tel Halif in Israel (see Chapter 2, Table
2.1); there is no evidence for these pierced disks in Egypt. As there are no known pierced stone
wheels in Egypt, provenanced or otherwise, we cannot assume that the Egyptians ever utilised
them. The earliest example of a clay potter’s wheelhead in Egypt dates to the 5™ dynasty of Old
Kingdom, but provenanced pivot and socket wheel bearings are not known until the Middle

Kingdom (see Appendix I). How then did the Egyptian artists know what the potter’s wheel
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looked like? It may be that the shape of the wheel is derived from the artists’ interpretation of
another well-known and similarly shaped device, namely, the offering stand upon which
provisions of food, perfumes and flowers were laid before the deceased e.g. Stela of master
sculptor Shen (Faulkner, 1952, pp. 3-5, pl 1). Some 4" dynasty offering stands in the mastaba
tombs at the Giza cemetery e.g. G1202 of Prince Wepemnefret” shows a clear colour
demarkation between the red pottery stand and the white of the alabaster offering stand that it is
placed upon (Fredrickson & Elsasser, 1972; see Figure 3.3). Other tombs such as the
anonymous mastaba tomb G7650 (Flentye, 2007, pp. 292, fig 1) include depictions of offering

stands very similar in shape to the potter’s wheels depicted in the tombs of Nebemakhet, Ty,

Figure 3.3: Stele of Prince Wepemnefret by Norman de Garis Davies Photo:MFA Boston (Simpson & O'Connor,
2003, pp. pg 1, pl1 1)

> Museum cat no. 6-19825 Phoebe A. Hearst Museum of Anthropology, Berkeley, USA
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Figure 3.4 Tomb of Khentika from Saqqara, in the cemetery of Pharoah Teti, depicting two potters, 6™
dynasty. (Holthoer 1977, pp. 8-9, Harpur 2011, pp. 444-445)

)

and Ptahshepses (Laurel Flentye pers.comm. July 2011).

In the 6" dynasty mastaba of Khentika from Saqqara, in the cemetery of Pharoah Teti
(Holthoer 1977, pp. 8-9, Harpur 2011, pp. 444-445), a loose block depicting two potters was
uncovered, though it may not originally be from this tomb, (James, 1953, pp. 34, pl XLIL XII
[244])). This scene (see Figure 3.4) is used as an example of a simple low wheel (Arnold, 1993,
p. 44) or the beginnings of a low pivoted wheel (Holthoer, 1977, pp. 8-9). The potter’s wheels
depicted in this scene do appear to be quite different from the one in the tomb of Ty (see Figure
3.2), with the socket for the wheel-head in clear view in the Khentika examples, but not in Ty.
Do. Arnold (1993, p. 45) suggests that the pivot and wheel-head could have been made of wood
which were slotted together with a tenon joint. She cites the example of the modern potters in
Cyprus who use wooden pivoted wheels as an aid to their slab and pinch made vessels. The
Cypriot examples have a short wooden axle with a wooden disc at the top and an iron point at
the bottom which rotates in a socket of stone or metal, similar to the Japanese versions (see
Chapter 2, Figure 2.8 and Childe 1954: 195, fig 120). The axle is held steady by a horizontal
beam (Evely, 1988, pp. 83-126; 2000, p. fig 11b; Xanthoudides, 1927, pp. 123, pls 20b & 21).
The potters of Cyprus never use their wheels for throwing and sometimes rotate them with the
feet while forming the vessel with their hands, which is not attested in Egypt. The potters
depicted on the loose block in the tomb of Khentika are not shaping or finishing a vessel, which
one would expect had they been using a turntable, but instead they each have a lump of clay and

are in the process of throwing a vessel. The potters have placed their right hands firmly on top
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of the clay and are spinning the wheelhead with their left, so that they can commence the
centring process before the clay can be shaped into a vessel (see Chapter 6; video and Doherty:
in press). While their potter’s wheels might resemble the Cypriote turntables, they are being
used in an entirely different manner. It is likely therefore, although it resembles a pierced
potter’s wheel, it is likely that the wheel depicted is of the pivoted and socketed type, but drawn

in the style of an offering table.

Another loose block discovered during the excavations of the 5™ dynasty Vizier
Ptahshepses in Abusir depicts the relief of a potter squatting on the ground. The fragment
numbered 1 204 was found outside the tomb (Vachala 2004ab, pp. 176, 179). The block was not
part of the decoration of the mastaba of Ptahshepses, but has been dated to the 5™ or 6™ dynasty

(see 3.5).

Figure 3.5 The loose block of a seated potter working on his potter’s wheel, with a second potter’s wheel with completed
vessel to the right. After: Vachala 2004, p. 179, Fragment I 204

There is rather a long time-gap before potters are again depicted on tomb walls, and
then the depictions only occur in two locales: in the tombs of the Nomarchs of the Oryx nome at
Beni Hasan in Middle Egypt and in that of the Nomarch Djehutihotep at Deir el-Bersha
(Newberry and Griffith 1895). Three tombs at Beni Hasan dating to the Middle Kingdom
(c.2055-1700 B.C.), those of Bakt III (BH 15, Dynasty 11), Amenemhat (BH2, Early Dynasty
12) and Khnumhotep (BH3, Mid-Dynasty 12) each include detailed representations of potters
and their workshops during this period. Consequently, Nicholson and Doherty (forthcoming)

have suggested that such scenes should be considered as ethnographic representations. Do.
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Arnold (1993, p46) suggests that the potter’s wheels depicted in Beni Hasan represent a
“newer” version, despite the potters having wheels very similar to one depicted in the tomb of
Ty (see Figure 3.2), without the socket being visible, which happen to be depicted in the tomb
of Khentika (see Figure 3.4). The 12" dynasty tomb of Djehutihotep has been celebrated as the
first representation of the “tall stemmed wheel” where the potter sits on a chair in a similar
manner to hieratic representations of potters (see below, The written evidence). This scene is
similar to the so-called “birth scenes” or mammisi scenes of temples where the god Khnum is
represented modelling the clay of the newly formed Pharaoh on a potter’s wheel from the 18"

Dynasty e.g. temple of Amenhotep III, Luxor (Brunner, 1964, pp. 68f, Pls. 6, 20).

The tomb of Bakt III (Newberry & Fraser, 1894, pp. 42-72, pl 1I, XXII-XXXVIII, see
Figure 3.6) shows potting scenes in the fourth and fifth registers from the top of the western part
of the south wall, in the main chamber beneath scenes showing, amongst other things,
punishment of wrong-doers, procession of male and female dancers, men carrying funeral
outfits of clothing, ornaments and weapons, stock-taking of asses, metal-smithing and games
(Newberry & Fraser, 1894, p. 49; Porter & Moss, 2004, p. 153, nos 15-16 in plan of tomb 15).
The scene showing potters is exceptionally full and shows considerable detail (Holthoer, 1977,

pp. 12, fig 14).

The pottery scene (see Figure 3.6) starts on the left with a wheel and goes on to clay
trampling. Another scene shows kneading clay, carrying a cone or lump of clay toward the right
where there follow two potters seated at their wheels facing right, another two with their wheels
facing left and a further pair with wheels one facing right and the other left. In the lower
register, a man is seen putting pots to dry, behind him and facing right is a damaged part of the
scene though it is clear that it is of a man holding clay. In front of him is a man facing right and
in front of his kiln whose fire can be seen through the stoke hole. To the right of that two more

individuals are taking products from the kiln whilst another carries them away in baskets
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suspended from a yoke. Such a scene is all the more remarkable for its sheer quantity of potters
working at their wheels, seven potters are represented here, all at differing stages of throwing

pots.

The first potters at Bakt III’s tomb are at their wheels sitting in a crouched position,
with their knees drawn up against their bodies and with their legs either side of the wheel (see
Figure 3.13). The two potters at the end of the row are sitting opposite one another, with one
knee raised, the other resting down, presumably for a sense of symmetry in an otherwise busy

workshop scene.

Figure 3.6 the tomb of Bakt III pottery making scene. After Holthoer 1977, pg 12, fig 14

Potter 1, to the far left, works at shaping and finishing the rim of his pot, potter 2 as
suggested by Holthoer (1977, p. 12) appears to be lubricating the wheel since the potter is
holding a grey substance (usually clay in these scenes, the same colour as the wheelhead) and is
placing it in between the pivot and the socket. It is not certain that oil was used by Egyptian
potters as a lubricant, nor is it certain whether lubricants were used at all. Some Egyptian wheel
bearings e.g. BM 32622 and BM55316 have reddish brown discolouration on the working faces
(Chapter 2, table 2.1), which perhaps indicates the use of a lubricant (see Powell 1995). If one

follows Newberry’s drawing (1893, pp. 43-50 pl VII ), the potter appears to be adding coils of

? This position is still common amongst Egyptian men today who can often be seen squatting down on their ankles.
71



The Origins and Use of the Potter’s Wheel in Ancient Egypt

clay to his pivot, rather than lubricating the working faces. Holthoer (1977, p.12) also differs
slightly in his drawing with that of Newberry (1893, pp. 43-50 pl VII ) and makes the pivot
more obvious. If Holthoer is correct and potter 2 is indeed lubricating his pivot, then the grey
substance may not be clay, but a lubricant. Diluted clay is not usually used as a lubricant as it
would make the working faces of the wheel stick together as it dries. However, as the substance
is painted grey in the scene, one wonders if this scene in fact depicts the addition of coils of clay
to the pivot to secure the wheel-head before commencing throwing. Unfired clay is likely to
crack in the heat if not kept damp and sometimes the wheelhead comes off if not properly
secured. Some Indian potters add a layer of cow dung to prevent this occurring (Powell, 1995,

p. 332).

Potter 3 at his wheel is commencing the throwing process by centring the top of his
cone of clay before opening out his vessel. This technique of using a pre-made cone of clay has
been and is still a common technique still in use by potters using the “Japanese style,” where the
pot is formed entirely at the top of the piece of clay (Cardew 2002, p. 125). This process makes
centring easier and enables the potter to utilise the weight of the lump of clay to increase the
momentum of the wheel (Rice 1987, pp. 128-129). The system is still in use by the potters of el-
Fustat in Cairo where several standard sized pots are thrown from the same lump of clay (van

der Kooij & Wendrich, 2002, p. 150).

Potter 4 is at the next stage of the centring process, and has opened out the bowl he is
forming by pinching the edge of the clay with his thumb on the inside while keeping his hands
on the outside. Note that the potter’s wheel must be capable of rotating for some time before
needing to be re-spun so he able to use his other hand in shaping the underside of the pot. Potter
5 is similarly engaged with shaping the underside of his pot and is utilising both hands in order
to do so, suggesting that sufficient momentum for centrifugal force has been achieved. Potter 6

is trimming and cutting off his finished pot, behind him is a grey restricted vessel.
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The final potter 7 (see Figure 3.6), like potter 1, is engaged in shaping the rim of a
restricted vessel and, like potter 1, does not have a lump of clay to provide additional
momentum to the speed of his wheel as he is most likely engaged in the final stages of finishing
his vessel. Generally, when modern potters are finishing and shaping a pot on a modern electric
wheel, they significantly reduce the speed for the finishing process (Birks, 1979, pp. 13-5;
Cardew, 2002, p. 125; Ruscoe, 1963, p. 185). These two potters may also be representing a
secondary finishing phase since after the pot has been left to dry for a time it is placed back on
the wheel and trimmed of excess clay or the rim reshaped, which is a process known as turning

(see Chapter 2).

The vessels, once they have been formed, must be placed to dry and in the second
(lower) of the two registers the scene begins with rows of finished pots being placed to dry by
an assistant and helpfully it is captioned “drying” (Holthoer 1977, p. 12). The work carried out
by the figure behind the assistant, but facing to the right, is not clear because of damage. He
appears to be doing something with a lump of clay, though it is possible that it is in fact an
unfired vessel in which case he may be trimming it or burnishing it. Adding handles would be
another possible action for this figure, however, although the stages in potting are not shown in
strict order they do have logic to them and one would expect to see the handle maker before the

drying scene.

There is no scene showing the loading of a kiln in the tomb of Bakt III, perhaps because
it was deemed unnecessary given that the more colourful unloading scene was depicted. It is
more colourful because here it is clear that the grey pots have become red. In the unloading
scene, a worker reaches into the kiln and passes a red pot to his colleague who stacks similar
pots in the space between them. The left foot of the first man is raised showing that the kiln is

sufficiently tall to warrant his drawing himself upwards to reach in and take the vessels. To the
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right of the kiln, a figure with two baskets suspended from a yoke carries away the red, fired,

vessels.

The west wall of the main chamber of the tomb of Amenembhet is concerned with daily
life scenes and crafts (see Newberry (1893, pp. 30-31, pl XI)). Once again, instead of a logical
left-to-right progression, the scene starts with a kiln, goes on to production on a wheel, then
clay trampling, another kiln, taking products from the kiln and it finishes with more wheel work

(see Figure 3.7).
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Figure 3.7: The pottery workshop scene from the tomb of Amenemhat. Newberry 1893, pg 30-31, pl XI

The clay preparation scene is almost identical to that seen in Bakt III. The two men stand
opposite one another each with one leg on the clay and the other on the ground, though in this
scene the arm of one passes behind that of the other whereas in Bakt III only the legs are shown

in this way. In both instances, this is a rare illustration of perspective in Egyptian art.

The firing and unloading scenes are also very similar to those in the tomb of Bakt III. At
the far left of the scene we again see a potter seated in front of the stokehole of a kiln with his
left hand raised in front of his face, but this time his other hand is visible and holds a stick. The
stick is probably a poker used to spread the fuel within the kiln. It is less likely that it is part of
the fuel supply since the artist would have otherwise depicted a heap of fuel to make it clear that
this was what was intended. It is interesting that this kiln, and the other shown in the centre of
the scene are greyish white in colour. This might suggest that they have been given a coat of

lime/gypsum plaster or have been plastered with a highly calcareous clay which has fired to
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white. This feature has not been observed by the authors on any contemporary kilns (Nicholson

& Doherty forthcoming).

Again, there is no scene showing the loading of a kiln but grey pots are visible in front
of the kiln which is being fired. They are probably intended to show that they are being dried
around the kiln ready for loading, a phenomenon common to this day. As in the tomb of Bakt
III, in the unloading scene a worker reaches into the kiln and passes a red pot to his colleague
who stacks similar pots in the space between them. It should be noted that this part of the scene
as copied by Newberry is inaccurate. The publication shows the stacked pots in outline (= grey)
whilst the pots in front of the worker reaching in are black (= red) suggesting loading rather than
unloading. In fact all of these vessels are red. As in Bakt IIl, a figure with two baskets
suspended from a yoke carries away the red, fired vessels. The publication is inaccurate here too

since it shows a mixture of red and grey vessels, when all the vessels should be red.

The figures at the wheels also display clear similarities to those of Bakt III. The potters
all wear kilts, have cropped hair and are seated in a squatting position, either with one or both
knees drawn up towards them. All are engaged in the various shaping, trimming and opening
out processes noted in Bakt III. Many of the potters have a large lump of clay on their wheels,
and most of them have an almost complete vessel on its top. Potter 1 is engaged with trimming
the sides of his bowl with his thumbnail or trimming tool (examples of such tools made of fired
pots, bones and shell have been uncovered at the Iron Age Lachish Cave pottery site (Magrill &
Middleton, 1997, pp. 68-9,72, fig 6a; Tuffnell, 1958, pp. 291-3, pl 49:12-13 see Chapter 6), with
an assistant ready to hand him the next lump of clay. At Fustat, as observed by van der Kooij
and Wendrich (2002, p. 147), the master potters relied on their younger assistants to keep them
supplied with pre-made wedged humps of clay. Potters 2 and 3 face away from one another and
are engaged with removing their vessels from the wheel using a specially designed tool, perhaps

comprising a piece of string attached to wood as recorded by Blackman (1927, pp. 152, fig 80).
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Potter 4 is almost identical to potter 7 in the tomb of Bakt Il and is finishing the rim of the pot
with the tip of his fingers. A variety of open and restricted vessels are above potters 2, 3 and 4
including cups, plates, spouted vessels, handled jars and pot stands, presumably all fashioned on

the wheel and being left to dry on shelves.

Turning to the somewhat later tomb of Khnumhotep (BH tomb no. 3, see Figure 3.8),
the craft scenes are also on the West wall of the main chamber though divided by a doorway.
Those to the left of the doorway include the potting scenes that occur in the fourth register from

the bottom (Newberry, 1893, pp. 68, pl XXIX).

It is uncertain whether the woodcutters are cutting down wood for the pottery kiln or for
the boat builders in the next scene. Holthoer (1977, p. 15) has suggested it is more likely for the
kiln, and has translated the text as “srwd” ‘planting’ but another reading could be” sw3 ht”
cutting down trees. The next scene with Khnumhotep being carried in the litter seems quite
separate. Newberry places the wood cutting together with the boat building under letters I-K in
his publication, (1893, p. 68). Underneath the tree are several gazelle resting, with one reaching

up as though to nibble at the leaves as the woodcutters are breaking off the branches. The tree

(1]

Figure 3.8: The pottery workshop of Khnumhotep III at Beni Hasan
Newberry, 1893, pp. 68, pl XXIX
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may perhaps be either an acacia or a tamarisk and is therefore likely to be associated with the
boat building or carpentry rather than fuel for the kiln and should therefore be viewed as a
separate scene (Brewer, Redford, & Redford, 1994). Ethnographic studies suggest that potters
use any local garbage as fuel as well as rags, straw etc (Nicholson, 2002, p. 143; van der Kooij
& Wendrich, 2002, pp. 150-1). In contrast, at the New Kingdom site of Amarna the most
common fuel in the kilns sampled at area O45.1 was acacia (Gerisch, 2007, pp. 169-171, fig
A3.1). It is suggested that the Amarna workshops have royal significance so perhaps these
potters would have had greater access to higher quality fuels. Do. Arnold (1993, p. 48)
postulates an alternative view, by suggesting that the scene is taking place in agricultural land,
and that the potter is working for the herdsmen. She postulates that the gazelles are in fact goats,

as the pots being produced seems to be milk pots and a dipper juglet.

The potting scene itself is very truncated. A potter is shown at his wheel® quite squashed
next to the kiln and a wood cutting scene in comparison to the earlier potting examples. The
potter is similarly dressed in a white kilt, but this time covering his upper body in a similar
manner to that of the tomb of Ty (see Figure 3.2), with cropped hair as in the other tombs, but
with a beard. A beard and a larger tunic may represent that this potter was of relatively higher
status than the other craftsmen. There are hints of this from the written sources (see next
sections) e.g. the potter Sobekhotep was sufficiently wealthy to set up his own dedicatory stela
(Ward, 1982, pp. 69, n0.570c).” The potter is seated in a crouched position with his knees drawn
up towards his body, although he is leaning over in an awkward manner to shape the pot,
perhaps indicating that the vessels above him were painted first, or that his arms were made too
long. The finished vessels include a set of miniature offering pots on an offering stand, open
bowls, jars and small pots. Above the potter, the caption reads kd snh “the potter or artist

fashions.” Only the wheel, the covering of the kiln and one offering stand is coloured in black

4 Interestingly he is partly obscured by the wood-cutters, perhaps in an attempt at perspective

* Berlin Museum 12546
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by the copyists (Newberry 1893, pl XXIX), whereas Holthoer (1977, pp. 15, fig 18) retains all
of his figures in outline (see Figure 3. and Figure 3.). The wheel appears to be rather small in
comparison to the potter and to the restricted rim pot that he is shaping with his right hand while
rotating the wheel with his left. The parts of the wheel (wheelhead, pivot, and socket) are
distinguished by changes of angle, but not demarcated in colour in Newberry’s drawings. The
vessel seems to be almost completed. Rather than forming the vessel on the top of a hump of
clay, the base of the vessel seems to have been already trimmed, as it tapers from the upper third
of the rim of the pot (marked by a line) down to the base. It is interesting, that this scene is the
only one in a tomb painting depicting carpenters alongside potters; in contrast, they are

commonly put together in wooden models (see next section).

To the left of the wheel an assistant is seen unloading the kiln and the hieroglyphic
caption reads, 3dt “taking away” (Holthoer 1977, p.15). Only the potter’s wheel, the lid of the
kiln and one of the pottery stands above the potter is in black (=brown in the tomb), as is the
writing. It is unlikely that the pots in the kiln would be grey as they are being §dr “taken away”
as the caption reads. Unhelpfully, in the other plates, all of the vessels are in outline (apart from
pottery stands). Newberry seems to be adding artificial contrast in this volume between the
figures and the objects they are carrying. Confusingly, when Beni Hasan Volume 2 was
published in 1894, the pots coming out of the kiln (plate VII tomb 15) are brown, but others are
in outline. The kiln itself seems to be having its top opened in some way, perhaps by removing a
covering of sherds or, perhaps less likely, clay. As in the Amenembhat scene the worker is using
a step to reach into the kiln, thus illustrating its size. Holthoer (1977, p.15) believes the kiln to
have “strengthening hoops” around it since it is shown with somewhat wavy horizontal lines.
This is certainly a possibility, though Holthoer’s figure 18 shows more of these lines than does
the copy by Newberry (Newberry, 1893, pp. 68, pl XXIX). Against this view is the fact that the

lines are shown either side of the stoke hole which would mean that they could not operate as
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reinforcing hoops. It may be that this is an attempt to show rather irregular courses on the kiln,

though if that is so it is not clear why no vertical courses are shown.

The potters’ workshop scene depicted in the tomb of the Nomarch Djehutihotep dates to
the reigns of Sesostris II and III (12" Dynasty). It can be found in the east wall of the inner
chamber, in association with scenes of harvesting, wine making, preparation of reed mats and
bread dough kneading (Newberry & Griffith 1895; see Figure 3.9 and Figure 3.10). These
representations are painted in relief, but are unfortunately in a rather poor state of preservation.
The scene from left to right shows a possible potter bending over to the left to knead some clay,
with text above kd “fashioning, or creating,” followed by a figure leaning over to the right above
a large lump of clay. After this figure are two people seated on reed chairs in front of one-
legged tables, holding on to the lip of the wheelhead with the left hand, while using the right to
shape a jar. Holthoer (1977, p 14) has suggested that this scene represents the reshaping of the
vessel base into a rounded one by upending it on to the wheel or alternatively the potter could

be making the finishing touches to the rim (Armold, 1993, p. 58).

Figure 3.9: the most complete potter representation from the pottery scene from tomb of Nomarch Djeutihotep, Deir el
Bersha (Newberry & Griffith 1895, PI. 25)
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At the far right of the scene a separate potter is engaged in making bread moulds (“bodega
vessels”) using a patrix or former. This scene is difficult to interpret, as the roughly
contemporary scenes at Beni Hasan still show their potters working at the lower pivoted wheels,
and seated on the floor or on a block. All of the potters in the scene in Djehutihotep’s tomb are
seated, so one wonders whether this is meant to represent their status as a craft worker rather
than the way that they were actually undertaking their work. The design of the wheel that they
are using is very similar to the Beni Hasan design, with a socket and a pivot but elongated axis
in Djehutihotep’s tomb to accommodate the seated position of the potter. The more complete
representation of the seated potters shows that the wheelhead is attached to a plug-shaped item,
which could be the pivot attached to the wheelhead and then slotted into the socket (see Figure
3.9). The wheel has a very high axis which would not be able to support the combined weight of
a clay wheelhead (56-93 Kg, (Powell, 1995, pp. 320-1)) and stone pivot wheel bearing (some
pivots weigh up to 7kg see Chapter 2, Table 2.1) without the use of a bench, something that is
not depicted in the scene. This scene, rather like the one found in the tomb of Khentika (see
Figure 3.4) seems to represent the potter’s wheel as a spinning top, which would be awkward to
keep upright and to prevent from falling off its socket, possibly falling over when the wheel
slowed down (Powell, 1995, p. 318). Alternatively, this scene could simply represent something
similar to the offering stand shape, being used as a finishing stand which the potters are using to
finish their pots without rotating them, rather like those in later temples and mammisi where
Khnum is generally shown making the final touches to the ready-formed clay Pharaoh e.g.

Temple of Hibis (Davies , 1953, P1.27).
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Figure 3.10: The pottery workshop scene in the tomb of Djeutihotep. Newberry & Griffith 1985, pl1 25

The tomb of Horemkawef re-recorded at Hierakonpolis by Friedman (2006, p. 20)
contains the image on the western wall of a potter working at a wheel with help from an

assistant (see Figure 3.11). Both men kneel either side of the potter's wheel. The man on the left

695

is labelled “potter™” and is shaping a round-bottomed slender-necked jar with his right hand,

h,

Figure 3.11: The potters from the tomb of Horemkawef, Hierakonpolis,
Second Intermediate Period. After Friedman 2006, pg 25

¢ Friedman does not detail the hieroglyphs, but one would assume that the caption reads kd as building or forming
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while inserting his left into the mouth of the pot, through which the potter’s hand can be seen.
The potter’s assistant is engaged in steadying or spinning the wheel, the first depiction of an
assistant. It is difficult to make out the particulars of this scene from the publication, but it
appears that the vessel is already formed, and has been placed on the top of a rather large lump
of clay while the potter shapes the mouth. This might represent two-stage or three-stage

throwing.

The final potter’s workshop scene to be recorded in a tomb occurs during the reign of
Amenhotep II (1427-1401 B.C.) in the mid 18" dynasty. The tomb of Kenamun at Thebes (TT

93) also shows a similar scene to the one in Horemkawef, with a potter and an assistant at work

Figure 3.12: Pottery workshop of Kenamun (TT 93), Thebes. Davies 1930, pl 59

together at one wheel (see Figure 3.12). The potter uses his foot to steady the wheel, while his
assistant grips the wheelhead. The potter’s wheel is depicted with only the pivot showing, and
no socket. The pivot seems to be balancing precariously on the ground as the potter has a tower
of clay, half the size of himself, in a large cone wobbling on the wheel. If the drawing by Davies
(1930, pl. 59) is to be believed, the clay is not attached securely to the wheel-head, and is
leaning towards the seated potter with quite a large gap of air between clay and potter on one

side. It is likely that such a great amount of clay placed on the wheel would indicate that the
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potters were creating large vessels, like the round bottomed or tall-necked storage jars depicted

in the scene.

So far, only the artistic representations of potters have been taken into account as they
were represented in tomb scenes. None of these tombs were designated for the potters
themselves. Rather, the potters are depicted alongside a variety of other craftsmen and women,
or as part of baking and brewing scenes. The potters were not, of course, responsible for the
constructing the scenes in which they were depicted, this would have been under the jurisdiction
of the funerary artists in consultation with the tomb owner. However, the stone carvers and
painters who were designing the tomb scenes obviously had a clear understanding of the pottery
making process, as they appear to have recorded pottery manufacture in some cases extremely
accurately (Nicholson and Doherty forthcoming). In some cases, it is the modern copyist at fault
rather than the ancient artist. The main discrepancy seems to be their depiction of the potter’s
wheel, which is quite different in each of the cases mentioned above. The possible reasons for

this will be discussed in Chapter 7.

In the next sections, other secondary sources of depicting potters will be investigated.
During the Old and Middle Kingdoms, it became increasingly common for Egyptians to
represent some tomb scenes in the form of three-dimensional models. Offering bearers, soldiers,
granaries, craft workers, boats and many other activities came to be wrought in wood, stone and
occasionally in ceramics (Breasted, 1948). Infrequently, potters were also depicted in this

manner, and some examples are next presented.

POTTERS AT THEIR WHEELS: WOODEN MODELS AND LIMESTONE STATUETTES

Further secondary evidence for the use of the pivot and socketed wheel is derived from
a small limestone statuette, reputed to be sourced from the 5" dynasty tomb of Nikauenpu in
Giza (see Figure 3.13; Breasted, 1948, pp. 49, pl 45). This statuette seems to depict a potter

shaping a vessel in a similar manner to the one in the tomb of Ty (see Figure 3.2). The wheel
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socket appears to be embedded into the ground, with the pivot placed on top and a wheelhead
attached to the pivot by means of clay. The limestone is painted a mud brown colour, suggesting
the ubiquitous application of clay by the potter to his wheel, apart from his white kilt, and the
slightly darker brown ground which he is separated from by a low stool. Note that as in the
tombs scenes, the statuette of Nikauinpu is seated on a block rather than on a stool or chair,
suggesting that in the 5-6™ dynasties at least, potters sat and worked at their wheels in this
manner, and it was not until later (post 12" dynasty that stools or chairs were used) and even
then only for particular jobs e.g. working large amounts of clay as shown in the tombs of

Kenamun (Davies, 1930, pl.59) and Horemkawef (Friedman, 2006, p. 20).

From the late Middle Kingdom, a statue reputed to be a potter called sebkhotp provides
some information regarding the title “potter”” His statue contains the standard offerings for
bread, beer and fowl, but uses the words ikdw ndst suggesting that this was meant to signify a

potter rather than a builder as this phrase literally means “builder in little.”

Figure 3.13: Servant Statuette of Potter, perhaps from Sth dynasty tomb of Nikauinpu, Giza
[E10628] 13.2x 6.7x 12.5cm. Photo: Oriental Museum Collections, Chicago

7 Berlin Museum 12546.
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There are a variety of wooden models dating to the First Intermediate Period and
Middle Kingdoms known to contain scenes of potters working at their wheels, see Table 3.1
(two examples from the tomb of Karenen (Quibell, 1908, pp. 10-11, 75-6, pl 17 1,3 & 19,4), one
in the tomb of Gemniemhat (Firth & Gunn, 1926, pp. 53, pl. 29 C), the tomb of Inpuemhet and
Usermut (Quibell & Hayter, 1927, pp. 40-41, pl. 24), and from the tomb of Pharaoh Montuhotep
IT (2061-2010 B.C.) (Arnold Di, 1981, pp. 33, pl. 37). These have been variously described by
Breasted (1948, pp. 49-51) Holthoer (1977, pp. 10-11, 15-16) and Do. Arnold (1993, p. 69) has
postulated that these wooden models represent another type of pottery wheel the “extra low
simple wheel.” However, when one examines these models, it appears that what is being
represented is in fact a 3D version of the scenes depicted on tomb walls. The potters all sit on
the ground or on a block with their knees drawn up to their body. With their right hand they
shape or throw the vessel and with their left they spin the wheel, with a water pot nearby to
moisten the clay. Often they are sitting near to a kiln with an assistant close by making up fresh
cones of clay to be later applied to the wheel so that the potter can continuously throw pots in
the manner of an assembly line (see Figure 3.6, potter 2 and Figure 3.14). The wooden model
wheels are very similar to those depicted in the statute of Nikauinpu’s potter (see Figure 3.13

and Teeter 2003, pp. 25).

&5



The Origins and Use of the Potter’s Wheel in Ancient Egypt

Figure 3.14: A close up of the potter’s wheel in Gemniemhat’s tomb at Saqqara, AEIN 1633 ©Ny Carlsberg Glyptotek.
Photo: Ivor Pridden

Wheel-heads are shown as thick relative to the size of the model men (e.g. Montuhotep’s model
wheel-head BM47655 was 6.7cm in diameter and 0.9cm thick and also see Figure 3.15). They
are usually not completely circular and attached to the model floor with a peg, possibly made to
resemble the pivot and socket bearings. Often the wheelheads have traces of red paint; possibly
to look like fired clay and the pots have traces of black to signify damp clay. The model from
the tomb Gemniemhat, Saqqgara®, (Arnold, 1993, pp. 69-73, fig 84, 86 A-B; Breasted, 1948, pp.
51, pl 46b; Firth & Gunn, 1926, pp. 53, pl. 29C; Holthoer, 1977, pp. 11, fig 13), provides a

perpective of how the workshops would have been organised (see Figure 3.15).

¥ in the Carlsberg Glyptotek AEIN 1633
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Figure 3.15: Wooden model from the tomb of Gemniemhat at Saqqara, AEIN 1633 ©Ny Carlsberg Glyptotek. Right: bird’s
eye view showing carpenters at work behind the potters in the partially covered buildings, while the potters work outside. One
works the wheel; the other prepares fresh cones of clay to pass to the other potter when needed. The tools are for the
carpenters. Inset: Face view of potter working a pot on his wheel, left hand spins the wheel, right works at shaping the pot.
Note the completed pot or possibly a water jar to his right. Photos: Ivor Pridden

The number of wooden models depicting potters so far discovered are relatively few

(approximately six, see Table 3.1 below). It is interesting to note that in many cases the potter’s

workshop is beside a carpenter’s and with at least one stone vase driller, perhaps signifying that

Table 3.1: Wooden models of Potter’s workshops and their details

Model location and details:

Date:

In association with:

Karenen model 1, Saqqara,

Egyptian museum 39131

First Intermediate Period (reign of
Amenemhet I)

Carpenters (in a separate roofed
workshop)

Karenen model 2, Saqqara

Egyptian museum JE 39132

First Intermediate Period (reign of
Amenemhet I)

Potters alone, outside

Gemniemhet

Saqqara, AEIN 1633 Ny Carlsberg
Glyptotek, Copenhagen

First Intermediate Period (reign of
Amenemhet I)

Carpenters and blacksmiths (in two
separate roofed workshops), potters
outside

Model of Inpuemhet and Usermut
Saqqara, Egyptian Museum JE45319

First Intermediate Period

In one workshop with carpenters,
stone vase maker, fire heater
(possibly a metal worker). Roofed
on one side to cover box containing
carpentry tools).

Models (at least two) from tomb of
King Mentuhotep II, Deir el Bahri.
British Museum BM47655

First Intermediate Period, ¢.2061-
2010 B.C.

Potters alone
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the crafts were linked in ancient times. Shaw (2004, p. 16) has suggested that industrial
workshops may not always have been buildings at all and that many craft activities would have
taken place in open courtyards; these models may provide evidence for this proposition in
relation to potters. It would make sense for at least some of the potters’ activities to occur out of
doors, and as the models indicate, perhaps wheel throwing and kiln firing were such actions.
Many of the model workshops are partially roofed, presumably suggesting that roofs were
needed to keep off the heat of the day, but with the majority of the industrial processes taking
place in the open air. It is perhaps significant that the later 12" dynasty tomb of Djeutihotep
contains an apparently different type of potter’s wheel with a “tall stem” (see Figure 3.10)
whilst the even later Second Intermediate Period tomb Horemkhawef depicts the same as the
First Intermediate Period wooden models (see Figure 3.11) , Beni Hasan tombs (see Figures 3.6,
3.7 and 3.8) and 18" dynasty tomb of Kenamun (see Figure 3.12). This suggests that

Djeutihotep is the anomaly, rather than an indicator of changes in potter’s wheel technology.

So far, the representations of potters depicted on tomb scenes, in stone statuettes, and in
wooden models have been described and interpreted . In the next section, the written sources of
the potter’s wheel will be explored, including literature, Pyramid Texts, lists and other areas of
interest. By examination of all the evidence of the potter’s wheel can one gain understanding of

its origins and use in Egyptian society.

WRITTEN EVIDENCE FOR THE POTTER’S WHEEL

To date, there is only limited written evidence of the first use of the potter’s wheel. The
basic word for potter comes from the verb “qd” or “kd” which has a variety of meanings: ‘to
build’, ‘to create’, ‘to form’ or ‘to fashion’. The sign is not exclusive to potters,” but was often
used as a general term for builders or craftworkers, and relied upon the use of a determinative or
tomb illustration to signify that the text was implying pottery making rather than anything else.

In fact, pottery workshops depicted in tombs are rarely accompanied by captions, as the verb in
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the scenes is determined by the actual potter depicted. Only four such scenes are captioned “kd”
which are known to the author; (1) those of Ty at Saqqgara (Epron & Daumas, 1939, pl 71; see
Figure 3.2), (2) Ptahshepses at Abusir both dating to the 5™ dynasty (Vachala, 2004a; 2004b),
(3) Djehutyhotep at Deir el Bersha dating to the 12" dynasty (Do. Arnold, 1993, pp. 59, fig 67;
Newberry & Griffith, 1895) and (4) Khnumhotep III at Beni Hasan also dating to the 12"
dynasty (Holthoer, 1977, p 15, fig 18; Newberry, 1894, pl XXIX). The word “kd” is much more

likely to be associated with building or creating than pottery making.

Py

The sign is often attached with the plasterer’s float and the phoeneme “d” ﬂ = and a

variety of determinatives, usually a circle, such as in the tomb of Ty (see Figure 3.2). From the

Middle Kingdom, the circle determinative is replaced by the nw pot Cj, occasionally

accompanied either a quail chick %ﬁ or coil of rope for the w. The word “kd” is often with a

brick enclosure wall and sometimes with a mason working on it gﬁ and is therefore associated
with builders, brickmakers and building. The word is often connected to industry, craft
occupations, the manufacture of statues or gods, divine birth and creation (Dorman, 2002, p.
83). From the 18" Dynasty of the New Kingdom and later the potter’s wheel is used as a
determinative in the “divine birth” rooms (Davies , 2004) and mammisi (Kockelmann, 2011, p.
5) in temples, and related to concepts of the birth of both mortals and gods in human form.
Odler (in press) has highlighted possibly the earliest uses of potter as a hieratic determinative
from the papyri found amongst the finds from an anonymous tomb in Gebelein, Upper Egypt
(Posener-Kriéger 2004, p. 13). Three signs dating to the 4™ dynasty seem to depict potters, each
slightly different (possibly different scribal hands at work); once on verso of the third papyrus
and two times on the fifth papyrus (Rocatti, 2006, p. 87). However, these documents do not
describe potting or potters, but instead use the figure of a potter as a determinative for the word

“kd” in relation to building or creating.
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The title “potter” together with the potter’s name appears in a caption from a scene of
the 5" dynasty (probably during the reign of Niussere (Krejéi, 2000; 2009, p. 145)) found in the

tomb of the Vizier Ptahshepses’ (Vachala 2004b, pp 176-9; see Figure 3.16). It reads:p3 ikdw n

Figure 3.16: Relief from the tomb of the 5" dynasty Vizier Ptahshepses pA ikdw n pr dt Wri “the potter of the mortuary estate,
Weri” ikdw "potter” is circled in red. After Vachala 2004a, p. 179, Fragmente 57(B)+81+93+221

pr dt Wri translated by Senussi (2006, p. 329) as “The Potter of the House of Eternity

2

(cemetery) Weri,” with ikdw signifying the term potter. Alternatively, pr dt could also be
translated as mortuary estate (Warden, 2010, pp. 185, note 4). Senussi (2006, pp. 329-30) has
cited this depiction as the first representation of a kick wheel. Odler (in press) has suggested that
this is a representation of a seated potter throwing on the wheel in a similar manner to the
hieratic archival document of Raneferef (see Figure 3.17) or a representation of a potter at a
“tall stemmed” wheel in the manner of the scene in Djheutyhotep’s tomb. In the author’s view,
neither of these suppositions can be right. The rest of the scene does not depict a potter working
at a potter’s wheel, rather it illustrates the manufacture of beer jars, the firing of the beer jars
and in the registers below, the filling and sealing of beer jars. To the author, the caption “potter”

(see Figure 3.16) rather than representing a kick wheel or hand spun potter’s wheel is, in fact a

seated figure making a beer jar by hand, with the beer jar resting in a chuck or some other

? Fragmente 57(B) + 81 + 93 + 221 (Vachala, 2004a)
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support. Senussi (2006, p. 330) nonetheless considers that the potter in the caption is making a
beer jar, but on the kick wheel. Although most of the evidence indicates that beer jars were not
made on the wheel during the 5-6" dynasties (see Figure 3.18 and below) and that the kick
wheel is a much later introduction. Since the kick wheel has not been sourced archaeologically
at this date in Egypt and not until possibly the Late Period, it is unlikely to be represented'’. The
scene is highly fragmentary and is therefore open to interpretation, but as the rest of the scene
depicts the making of handmade jars, it is more than likely that this is also the intention of the
caption. It is quite striking that this scene is very similar to representations of the word “potter”
in the Pyramid Texts that also seem to be the hands and heads of potters making beer jars (see

Figure 3.19).

Figure 3.17: Section of papyrus from the archive of the Raneferef’s mortuary temple showing the inscription kd ntr at
the top of the column. After Posener-Kriéger, Verner & Vymazalova 2006, P 49.

19 So far the advent of the kick wheel has been dated to ¢.500B.C. based on a representation of a foreign looking Khnum working a
kick wheel at the Persian temple of Hibis in the Dakhla Oasis (Arnold, Do. 1993, pp. 79, fig 93A). Petrie also found possible
potter’s bats dating to the 7-6" C B.C. at Tell Dafana, Eastern Delta (Petrie, 1888, pl 34, nos 35 & 36 inverted), but the earliest use
of the kick wheel has yet to be determined.
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The title “potter” also appears on a 6" dynasty hieratic clay tablet from Balat, in the
Dakhleh Oasis, where it is used to determine the word potter “ikdw ”. The text records that the
potter had not yet come to the place called Rwd.r where he was charged to prepare the journey
for the chieftain of Dmj-jw (Odler, in press; Pantalacci, 1998, pp. 303, fig 1). There is some
fragmentary evidence surviving from the administrative archives of the mortuary temple
complexes of Raneferef Isi, his father Neferirkare Kakai and Queen Khentkaus II at Abu Sir
(Posener-Kriéger & de Cenival, 1968). The Neferirkare archive dates from the reigns of
Djedkare Isesi of the Fifth Dynasty to Pepi II of the 6™ Dynasty (c2300-2181 B.C.). These
archives provide a brief glimpse into the economic life of the funerary cults as sources of
revenue and the large amounts of food (bread, beer, oxen and birds) delivered from the Ptah
Temple in Memphis to Abu Sir (Posener-Kriéger, Verner, & Vymazalova, 2006). A potter’s
workshop is suggested to be located near the cult temple of Neferirkare indicated with the words
‘rr.t n.t nhp” literally the 7r.¢ of the potter’s wheel, postulated as the written evidence for the
possible pottery workshop located within the temple of queen Khentkaus II. It is the earliest

written evidence of the word nhp “potter’s wheel.”

Figure 3.18: An example of a handmade (built by coiling see tomb of Ty for possible representation (Figure 3.2)
6" dynasty beer jar. Height 32cm, rim 15cm. Saqqara SQ 98477, K 98-195. After Rzeuska (2006a, p 60, pl 9,
photo 69)
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A second document from the papyri archive of Pharaoh Raneferef at Abusir, contains
the title of “potter of god” kd ntr or the “divine potter” and is included in the list of the workers
of Raneferef’s mortuary temple. In return for his work, the potter received in return for his work
one loaf of the bread /3 and two loaves of psn and rather sadly, no jars of beer snkt unlike some

of the other workers in the same list e.g. gardener (see Figure 3.17 and Figure 3.18).

This scene has also been viewed as a representation of a stand or potter’s wheel, however, it
could also be a hieratic misnomer, where the scribe by seating the potter was trying to
emphasise the potter’s status (Odler in press). In the case of the Raneferef document, the
“divine” potter appears alongside a bleacher, gardener, keeper of cloth, cook, physician of the
Great House and a craftsman, who all receive similar amounts of bread and beer (Posener-
Kriéger, Verner, & Vymazalova, 2006, pp. 266-268, pl. 48-9). These authors have suggested

that rather than being viewed as a potter’s wheel, the hieratic should be viewed as a potter’s

stand A158 iﬁ% (Posener-Kriéger, Verner, & Vymazalova, 2006, p. 442).

The Pyramid Texts also make use of the determinative “potter,” in the so-called
ferryman texts, but depending on the translation, the word can signify creating or potting.
Utterance 516 line 1185-6 from the Pyramid Texts of Pepy I, Merenre and Pepy II is translated
by Faulkner (1969, p. 190) as “I am your potter upon earth who broke the egg (?) when Nut was
born. I have come and brought you this mansion of yours which I built for you on that night

when you were born, on the day of your birth place (?); it is the beer jar (dwiw)”

In the determinative examples A-C (see Figure 3.19), the potter involved in spell 1185
(quoted above) is unlikely to be making beer jars on the potter’s wheels (see Figure 3.18), as
beer jars of the 6™ dynasty were only handmade, being coil built and shaped through pinching
(Rzeuska, 2006a, pp. 60-102, pl 9-34; Rzeuska & Kuraszkiewicz, 2011, p. 830) so the writers of

the text would have probably only been using the determinative in its more figurative sense. In
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Figure 3.19: The Pyramid text representations of potters (L-R) A-C from Pyramid of Pepi I (Leclant, Mathieu, & Pierre-
Croisiau, 2001, pl XVI: col 8, XXIV: col 30), D from the Pyramid of Merenre (Sethe, 1910, p. 160) from the Pyramid text
spell 1185

the pyramid texts, it was common practice to display human figures and animals incompletely
since it was considered that if the being were whole, they would be able to undermine the
Pharaoh’s power (Pierre, 1997, pp. 355-360). Thus the potters are only depicted with their heads
and arms holding or working a vessel on their potter’s wheel (see Figure 3.19). This is unhelpful
in terms of trying to understand the seating position of the potters, whether they were kneeling
on the ground or seated on a chair, as is the case in the later tomb depictions of Djehutyhotep at
Deir el-Bersha dating to the 12" dynasty (Arnold, Do. 1993, pp. 59, fig 67; Newberry &
Griffith, 1895). Alternatively, if the wheel was already well established by the time the texts
were written down, the Egyptian artists recording the Pyramid Texts might have assumed that

most pottery was made on a wheel by that time.

In other places, it is not obvious why a potter was used as a determinative. In many
cases in the Pyramid Texts, although a potter does appear as the determinative for “qd” or “kd”
the actual writing does not necessarily refer to a potter or to the creation of pottery, but rather
the word is used in the more metaphorical sense of creation or building. Thus in Utterance 324,
line 524 it reads, “Hail to you Khnum, being driven off! May you refashion me.” Faulkner
(1969, p. 104) referred to his translation of the spell as “a strange sentence” where the “context
is quite obscure” and considered that the reading with the potter determinative should be ikd.k
rather than ikd.f hence his “you refashion me” translation (Faulkner, 1969, pp. 104, note 17-18).

However, it could also be translated as “may you create me.” Generally, the word “qd” or “kd”
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refers to building an architectural structure in all periods of Egyptian history, both in private and
royal tombs and temples as well as in religious and literary texts. It also can refer to the building

of brick or stone.

Texts of the Middle Kingdom begin to use the potter’s wheel in a more secular or
metaphorical sense, such as in the Papyrus Leiden 1344 (The Admonitions of a Sage), recto 2:8
in which it states, “iw ms 3 hr msnh mi irt nhp” “For the land turns round as does a potter’s
wheel” (Gardiner, 1909; Lichtheim, 1975, p. 151). In other cases, the status of the potter is
openly mocked such as in the various oastraca and piecemeal versions of the Papyrus Sallier II,

column V, lines 5-6 or the Satire of the Trades (Holthoer, 1977, p. 18; Lichtheim, 1975):

Tkdw ndst hr 3ht “a potter is under (i.e. carries) clay”

hw.f m ‘nhw hmn sw r. 3w r 3iw r ps(t) st (3) hr 3ht.f “His life is like that of an animal. Dirt

covers him more than a pig to burn under his earth”

hbswt.f nht m dbn “gs.f m stp “His clothes are stiff from dry clay, his loin cloth is like a rag”

3k Bw r fud.f prw (m) 8.f wd3 “fumes enters his nose directly from the furnace”

Iw.f hr tity (?) m rdwy.fy shmw im.f ds.f “He tramples with his two legs being crushed by it

himself”

hm® h n pr nb hii ny n3 n iwywt “smearing the courtyard of every house and struck is the public

places”

The New Kingdom Papyrus Lansing 4:4-5 is similarly derogatory towards potters, “The potter
is smeared with mud like a person whose folk have died. His hands and his feet are filled with

clay. He is like one who is in the mire.” (Gardiner, 1937, p. 103f; Lichtheim, 1975, p. 169).
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Such texts are meant to put the scribal profession above all others, and denegrade industry and
craft , over-emphasising the dirt, heat and smell. However, as the tomb scenes, models and later
chapters will indicate, the potting profession certainly was not a clean one, and being near to a

kiln was likely to be associated with many unxious smells and black smoke (Nicholson, 1995b).

A stele erected by Ramesses Il in Mansiyet es-Sadr praises the work of craftsmen who
were engaged by him to cut stone statues throughout Egypt. In lines 16-17, writing to the
stonemasons, it mentions potters “I have put many people to provision you against decay,
fishermen to bring fish, moreover, vintagers to make /sbt, fashioners of ds vessels on a potter’s
wheel (ikdw n dsw hr nhp) making hnw-vessels to cool water for you in the summer time”
(Valbelle, 1985, p. 148). This perhaps could be indicative of the potter’s status, placed together
with the providers of foodstuff to the stonemasons (Holthoer, 1977, p. 23), in a similar manner
to the lists of the Raneferef archive and in association with baking and brewing scenes (Posener-

Kriéger, Verner, & Vymazalova, 2006, pp. 266-268, pl. 48-9).

SUMMARY

Now that wide varieties of sources have been consulted regarding the beginnings of the use of
the potter’s wheel, some understanding has been gained regarding its use. From the
authenticated tomb wall scenes dating to the 5™-6"™ dynasties, it is evident that potters were
attached to estates of Egyptian royalty and nobility e.g. Ty, which pushes back the date of the
first use of the potter's wheel in Egypt. There is a range of different types of potter’s wheels
depicted. The scenes are remarkably well detailed, with clear steps in the manufacturing process

and firing outlined.

However, the paucity and infrequency of this secondary material requires caution in its
analysis; one cannot assume that all these depictions are accurate, or that such activities
occurred in a standardised manner throughout Egyptian history; representations of the potter’s

wheel in texts, tombs, and models are rare and sometimes separated by hundreds of years. There

96



Ancient Sources for the Potter’s Wheel

is no pictorial evidence to support the use of the potter’s wheel prior to the 5™ dynasty, which
supports Do. Arnold’s (1993) postulation that the potter’s wheel was not in use until that date.
However, as Chapter 2 has demonstrated, there is a wide variety of archaeological sources for
the potter’s wheel being in use from at least the 4" dynasty e.g. physical potter’s wheel bearings
have been located in various sites. Despite this caveat, as has been demonstrated in this Chapter,
tomb scenes and texts can provide a wealth of information towards the understanding of the
potter’s wheel, its introduction into Egypt, and gives hints as to how it might have been used
(see Chapter 6). The statuettes and models dating from the 5" dynasty in particular are very
similar to those depicted on the tomb walls. The wooden model workshops dating to the First
Intermediate Period are very detailed and suggest the use of tools. Such scenes introduce the
possibility of evidence for apprenticeship and potters working in close proximity to other craft
workers, notably carpenters. The written manuscripts dating from the 4™-6" dynasties provide

evidence for the first written evidence for the potter’s wheel.

However, as yet, the Near Eastern evidence has to be consulted, and this is the choice
of topic for the next chapter. Near Eastern excavators have concentrated more on settlements
rather than tombs and so have been able to uncover evidence of the industrial and craft working
areas to a greater extent than in Egypt. However, the archaeologists who concentrated on the
tombs of Egypt have opened up a range of secondary evidence in support of the use of the
potter’s wheel, as has been illustrated in this and the preceding chapter. The next section will
consider the use of the potter’s wheel in the Near East and compare it to the evidence illustrated

in this chapter regarding Egypt.

97



Chapter 4:

Inventing the potter’s wheel

“Choraebus, the Athenian, was the first who made earthenware vessels,; but Anacharsis, the
Scythian, or according to others, Hyperbius, the Corinthian, first invented the potter’s wheel”

Pliny the Elder, The Natural History, Bk. 7.57-8

The quote above might suggest that the potter’s wheel originated in Corinth or Scythia, and is
attributed to a particular individual, however, other myths regard the inventor of the potter’s
wheel as a specific person in antiquity e.g. the Biblical Adam as the first potter (Genesis 2:7) or
Chinese Emperor Huang-Ti (Johnston, 1977, p. 175). Some anthropologists have indicated that
they consider that there was a single inventor using the term of “individual innovator.” Since
stability in technology tends to be the rule rather than the exception that view needs to be
explained while taking into account for the changes in technology (Foster, 1967). Generally,
stability is the normal state for most societies. In reality, however, the invention of the potter’s
wheel is likely to have been a cumulative process developed over time in the city state
workshops of the Near East. In this chapter, the contemporary societies within the Near East and
Egypt will be assessed through analysis of their social, economic, political, religious and
technological stand points in order to ascertain why they developed the potter’s wheel. The
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precedents and requirements for such an invention will be considered through application of
technological theories and investigation of the evidence for craft production and the pottery

industry in both situations.

UNDERSTANDING THE UPTAKE OF A NEW TECHNOLOGY: WHY THE POTTER’S WHEEL?

In this section, an analysis will be undertaken to establish why cultures adopt, adapt, or
invent new technologies and techniques and consideration will be given to the underlying social
processes that instigate them. Different societies adopt and adapt a technological innovation in
many ways, depending on their own cultural mores and value systems (Patrik 1985, p.27-62).
Therefore, technological innovations have to be understood not just in terms of the artefacts
themselves, and how they were invented and made, but in terms of the people whose thought
processes enabled them to invent the artefact in the first place, their belief that the artefact could
be useful, and how they instilled this belief within their communities. Social and technological
innovations are deeply intertwined in the construction of durable cultural stability and structure
and should therefore be studied together (Dobres, 2000). A study of how societies have gone
about inventing a new technology will firstly be undertaken, and then how the various social,
cultural, and political factors aided the instigation of the use of the potter's wheel will be

considered, both in Egypt and in the Near East.

Theories of Technology

“the facts of nature form the warp, man’s [sic] imagination and inventiveness the woof of the

tapestry of our material civilisation,” Forbes (1958, p. 6).

When formulating a theory of technology, archaeologists and anthropologists alike have
often restricted their thinking to a physical description of how the technology was undertaken.
In doing so they have taken into account the constraints of the innovators’ environment and

postulated that the causes of technological change are due to natural factors rather than human
99



Inventing the Potter’s Wheel

e.g. lack of raw materials (Binford, 1965). These theorists believe that it is the idea, rather than
the artefact, that is culturally significant (Foster, 1959b, p. 99). The idea behind the potter’s
wheel needs understanding, given that the Egyptians were not usually sufficiently driven to take
on a new technology when they already had well-established means of manufacture. The
Egyptians used relatively few machines in their industries; the exceptions being the lever, the
loom (Vogelsang-Eastwood, 2000, pp. 270-1), the pot bellows (Ogden, 2000, p. 157; Nibbi,
1987; Davey, 1979), the twist-reverse-twist stone drill (Stocks, 2003, p. 17), the plough, the
waterwheel, the lathe (Gale, Gasson, Hepper, & Killen, 2000, pp. 357, fig 15.21) and survey
equipment such as the plum bob and set square. They preferred instead to rely on high numbers
of workers performing the tasks. If they wanted to increase production, they simply multiplied
up the numbers of workers (Gillings, 1982; Shaw, 2004). Prior to the use of the potter’s wheel
in the Pre and Early Dynastic Periods (c4000-3500 B.C.), pottery was being produced on a large
scale by specialists for funerary contexts. Most tombs in early cemeteries contained at least one
pottery vessel, but some graves contained hundreds e.g. Naqada II cemetery T, demonstrating
increasing wealth differentiation and using pottery vessels and grave goods in order to do so

(Bard, 1994; Midant-Reynes, 2000, pp. 47-53).

Wendrich (2006, p. 267), separates “techniques” from “technology” by using the
former to describe the methods through which raw materials are made into objects and the latter
as the knowledge that the craftspeople require to utilise a technique (Richter, 1982, p. 8). These
behavioural techniques should not be studied in isolation but should be seen as a means of
understanding the social constructs that enable the technology to be undertaken, whether that is
the social relations that underlie production, or the laws of matter and energy that form the
framework for such social behaviour. Often, changes in technique (such as changes in flint
knapping techniques e.g. invention of Acheulean hand axes after the older Olduwan styles) offer
insight into social changes. The two have to be studied symbiotically in order to achieve a

greater understanding of the society as a whole.

100



The Origins and Use of the Potter’s Wheel in Ancient Egypt

The relationships between technology and society have often been studied
independently (van der Leeuw, 2002, pp. 238-240), with either the study of the effect of
technological systems on culture and society being the focus, usually as constraining factor
(Goody, 1971) or an analysis of how humans communicate when they make or use artefacts e.g.
studies of style (Kroeber, 1957). This approach, although useful, ignores that both techniques
and technologies are inherently a product of society and should be studied as such, a theory first
propounded by Leroi-Gourhan (1943/5). Lemonnier (2002) postulated that the techniques
should be studied in their own right, in a “chaine opératoire” (see Figure 4.1) i.e. a series of
operations that transforms one object from a raw material into a manufactured product that is

both culturally meaningful and a functional object (Pelegrin, Karlin, & Bodu, 1988, p. 56).
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Figure 4.1 The Chaine Opératoire approach. The four basic links are raw material procurement,
technology (separated into primary and secondary reduction and typology), use and discard. Grace (1989,

p.3).
This enables the social control of these various operations to be studied, together with the
conceptual and intellectual dimensions of the technology involved and their role in society
(Lemonnier, 1980). The use of chalne opératoire allows the process of production to be related
to the producer, and to the amount of knowledge required for a wide array of production

processes (Wendrich, 2006, p. 269).
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Lemonnier linked chaine opératoire to Mauss’ (1936) theories of ways of using the
body to industrial manufacturing. Mauss considered that techniques were integral to the
everyday reproduction of society. Any change in technique should also be viewed as offering
insight into changes in social behaviours as the two are symbiotically linked (van der Leeuw,
2002, pp. 239-240). The study of the chaine opératoire of production enables the various
processes and techniques that the manufacturer has to follow in order to achieve the product to
be identified and related to the various expressions of the importance of the self, and the social
identity of the person within the society through technical means (Dobres, 1999, pp. 124-5). The
use of chaine opératoire has been focused often upon the lithics industry and reconstruction of
lithic manufacturing techniques, both through analysis of artefacts and coupled with
experimental reconstructions but ignoring the function of the lithic tools themselves (Pelegrin,
1990). It has rarely been utilised in ethnographic research, but has mostly been restricted to lab
work or experimental work where some technological features are measured but are rarely

tested in ethnographic studies (Livingstone-Smith, 2000, pp. 21-22).

Similarly, a range of manufacturing processes for identified objects such as pottery can
be deconstructed into technical processes, and this deconstruction has been undertaken by
various authors (e.g. Franken & Kalsbeek, 1975; Shepard, 1968; van der Leeuw, 1976; van der
Leeuw, Papousek, & Coudart, 1991). This process enables an understanding of the possible
choices and variations that the manufacturer could have used at any given point. It provides a
clearer picture of the differences and similarities amongst human populations, such as religious,
political, symbolic and economic pressures in relation to the expression of identity, ethnicity,
age, gender and social status. Technology can both reaffirm and contest relationships and
traditions (Berg, 2007, p. 235). Some ethnographic studies have shown how the agency of
gender can be deeply embedded in the material world of resources and power, with some (elite)
individuals having control of the objects produced, the craftspeople and the technologies and

therefore control of the status of both themselves and the craftspeople (Herbert, 1993).
102



The Origins and Use of the Potter’s Wheel in Ancient Egypt

Technologies allow agents to construct social identities and power relations as well as

producing utilitarian objects (Dobres, 1999, p. 129).

The need or the drive for technological change is often led by a social need for new
technology (Hill, 1977; Plog, 1974). Technology itself is largely self-contained, as once it is
established, it will continue exponentially, but it will not be the driving force for other
technologies, as it is not a physical creative entity. Rather, it is other external elements derived
from the social, political and economic elements of society that serve as triggers for
technological change (Mackenzie & Wajcman, 1999, p. 3). A change in technology will be only
one factor amongst many others. If a technology is biological and the physical effects are
complex, so too must be the social effects. Roux (2003, p. 3) states that technology and society
can be seen as a never-ending feedback cyclically and mutually dependent, each constantly

adapting as the other changes.

Specific technological choices are pursued based on underlying social, physical, and
functional factors that instigate technology. Cultural and technological choices expand upon the
interactions between technology and society, an idea first postulated by Lévi-Strauss (1973) and
further expanded by Lemonnier (1989; 2002) and van der Leeuw (1976; 2002; van der Leeuw,
Papousek, & Coudart, 1991). Technological features are either maintained or amended
depending on the previously established symbolic, religious, and social significances within
wider networks of meaning. The addition of new technological techniques to the already
established ones depends on the level of coherence between existing cultural perceptions of
material elements and the ability to perform modifications in the manufacture and use process.
However, technological choice presupposes that social groups have been able to make a choice
by selecting one technological solution or practice over a series of other possible choices (Roux,
2003, p. 8). This is often not the case as the technology in a society is socially embedded within

it and is often reinforced by elites. Even in a completely egalitarian society, craftspeople often
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do not have many technological choices and are limited by the resources and machinery
available and the traditions of craft production already developed (Pritchard & van der Leeuw,
1984, pp. 11-12; van der Leeuw, Papousek, & Coudart, 1991, p. 147). For example, the mould-
made pottery produced by the potters of Michoacan, Mexico will answer, “Such is the tradition”
when their production methods are questioned (van der Leeuw, Papousek, & Coudart, 1991, p.
156). Other methods of studying technological choices in terms of an ecological or perception
action perspective have been postulated by Bril et al. (1998) wherein skills occur as a dynamic

interaction between the task, environment and the subject (Suchman, 1987).

Technologies in themselves are neutral and therefore cannot actively shape a society,
but the way that societies choose to use technology can be politically motivated to change the
structure of the society (Winner, 1999, pp. 28-30). Technologies can be designed to open certain
social conditions but close others, either consciously or unconsciously (e.g. a society which uses
a moulding technique to form its pots will be restricted to the shapes which can be carved into
moulds whereas coiling pots allows a wider variety of designs and shapes). The use of some
technologies can be entirely politically motivated, whereas others are more compatible with
some social relations. The view that technology just changes of its own accord or follows
“science” cannot really be applied to preindustrial societies, as the concept of science was not
often separated from religion and logical thought as is the case in some “modern” societies
(Mayr, 1976). A contrasting idea promotes a passive attitude to technological change in that
technology just happens of its own accord. In the modern world, technology is linked with
applied science, with scientists discovering facts about reality and technology and applying
these facts to produce useful things. The thinking being that technology shapes technology and
that great inventions occur in a “eureka” moment by one single person at a specific moment in
time, which must not always have been the case. New technologies do not emerge from a single
moment of inspiration, but from pre-existing technologies and through a process of gradual

change and considerable thought, often involving a variety of people working together to a
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common goal. Technologies emerge as part of a system; it is not just as a series of techniques
but a complex variety of functions of techniques, as well as economics, organisational, political,
and cultural aspects. In adopting a technology, a society may be taking on many of these other

functions (Mackenzie & Wajcman, 1999, pp. 3-11).

Technology then, can be said to be the result of dynamic and complex processes
emerging from properties of the constituting components and the interplay of all the
components involved- the techniques, the environment and the subject (i.e. the technique is
coiling, the environment the clay deposits and inclusions, and the subject the potter).
Technology is an open system, the result of continuous interactions and exchanges from within
the technological and social domains which are in turn transformed through these interactions
(Roux, 2003, pp. 9-12). Technology in the ancient world was not necessarily shaped by science,
so had to rely on the empirical observations and the experiences or skills of the craftsperson(s).
The ancient artisans and engineers would have had to proceed through trial and error, utilising
their knowledge of the natural world, and known techniques, and through experiment and

observation new technologies could emerge (Forbes, 1958, pp. 5 & 42).

Learning a craft can take a long period of time, as the craftsperson must master hand-
eye coordination, with the skills to perform the correct action at the correct point in the
sequence and the patience and endurance to withstand the continuous repetition of movements
to complete the desired product. This process can involve muscle strength, correct physical
positioning and steady movements of the hands (Colbeck, 1982, pp. 19-20, 24-57). Secure
knowledge of the materials and their properties is also required, which together with learning
the techniques could take a lifetime to learn. This is perhaps why many craftsmen and women
would learn from their parents or be specially apprenticed to a master craftsperson in order to be
fully absorbed into the trade from an early age, since a craft can only truly be mastered through

a tactile approach; reading about a craft rarely gives the student sufficient knowledge transfer
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(Wendrich, 2006, pp. 273-4). Through learning by observation and constant repetition of
movements coupled with the knowledge of the properties of the raw materials that the
craftsperson was working with, the craft would gradually become so ingrained that it would be
as though it was second nature, even though a great variety of craftspeople have no knowledge

of the underlying science behind their craft (Schiffer 1972; Schiffer & Skibo, 1987, p. 597).

A series of pre-determinates have to be in place before a technology can take root in a
society. (1) There must be a weakness in the current technology, (2) a tolerance for “new”
things in society, (3) the invention must be technologically possible, and (4) the new technology
must obviously be of benefit to the society by being an improvement upon the established
technology. These issues will be deconstructed and compared to the potter’s wheel model
(below). The general process leading to an invention can be outlined as follows. Weaknesses
within the existing technology should have been identified, and since no technology is perfect,
some aspect can usually be improved. The society must have a tolerance for allowing new ideas
to be tested. In the Near East, if the city-state, or in the case of Egypt, the state, is totalitarian
and new ideas are viewed as a challenge to the structure of society, new ideas are unlikely to be
accepted. The invention must be technologically possible, given the current state of knowledge
and skill at the time of the invention. Where city-states contain the same level of knowledge and
technologies, then simultaneous inventions of a comparable technology can often occur. The
vast majority of inventions are continuous to prior technology, otherwise they often cannot be
used e.g. Leonardo da Vinci’s idea of the helicopter or “aerial screw” was technologically far
too advanced to be created in the 1480s (Gablehouse, 1969). In some cases, rather like
Archimedes in his bath crying “Eureka!” a new idea can spring upon an inventor without
warning; such is the capacity of the human brain. The new technology has to be an
improvement for the society, but it may take time before it becomes reality or is universally

accepted as an improvement to all sectors of that society.
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By understanding the conditions necessary for the uptake of a new technology, it is
hoped to understand why the Egyptians adopted the use of the potter’s wheel. The previous
section detailed the issues behind developing a new technology and how a society begins the
process of inventing. In the next section, these theories will be more actively applied to the
invention of the potter’s wheel. Archaeologists have sometimes made assumptions relating to
the reasons for its invention i.e. the mass-production of pottery, increased speed and the change
from a “domestic” female sphere to a “workshop” male sphere. The next section will question
these suppositions and endeavour to identify alternative reasons for the conception of the

potter’s wheel.

Reasons for inventing the Potter’s Wheel

Scholars e.g. Childe (1954, p. 204; Foster 1959a, p. 101; 1959b) have suggested that
the potter’s wheel was instigated for the mass-production and standardisation of pottery, or that
it allows for a greater variety of forms and less drying time as the pot is thrown in one piece (D.
E.Armold, 1985, p. 208). When considering pottery production, hand-building techniques in
Egypt were highly developed by early Naqada I times (c. 3600 B. C.), with skilled potters
producing functional yet stylish pots e.g. decorated ware, black-topped red ware (see Figure 4.2)
made through sequential slab construction and coiling (Vandiver & Lacovara, 1985, pp. 53-85).
These pots were almost certainly made by specialist potters in Upper Egypt, probably at
Hierakonpolis who then traded and sold their wares as far afield as the Levant and Nubia
(Friedman, 1996, pp. 16-35). The Predynastic town of Hierakonpolis reached a population of
between 5-10,000 people by 3,400 B. C. The town contained a central area with a temple
dedicated to the god Horus of Nekhen, with various zones around it dedicated to different

industries (Hoffman, 1982). Hierakonpolis seems to have been a major producer of pottery,
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beer, stone vases, mace heads, palettes and other commodities, which it exported throughout

Upper Egypt and beyond (Wenke, 2009, p. 222).

Figure 4.2 an example of Petrie's Black topped ware, UC9546 ©OPetrie Museum of Egyptian Archaeology, UCL

Standardisation of pottery is often the most commonly cited reason for the advent of the
potter’s wheel. Standardisation is largely defined in the literature as a relative degree of
homogeneity or reduction in varibility in artefact characteristics; in the case of pottery this
signifies form, decoration and paste composition (D. E. Arnold,. 2000, p. 334). The
identification of standardisation is usually determined by a comparison of two or more artefact
assemblages with differing degrees of homogeneity (Blackman, Stein, & Vandiver, 1993, p. 61;
Costin, 1991; Rice, 1981, p. 268). This implies that there must be some form of specialisation of
pottery that is mass produced. Whereas, a more heretorgenerous assemblage indicates
“household” production (Blackman, Stein, & Vandiver, 1993, p. 61). If such production was
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centralised, one would expect pottery production to be highly standardised and homogenous
throughout Egypt, whereas localised production would be reflected in relatively heretogenerous

assemblages (Sterling, 2004, p. 3).

However, even within the context of hand built pottery, the Egyptians already had

specialists involved in the mass-production of pottery in a uniform style, but still beautifully

Figure 4.3 An example of a Bevelled rim bowl, ©Ashmolean Collection 1981.986. Photo: S. Doherty

made and they engaged in long distance trade by c3500 B. C. They had no need of the potter’s
wheel to speed up production, as they had already designed the bedj bread mould. This was the
same in the Ancient Near East.. Before the potter’s wheel was in use, potters had already
mastered the art of mass-production and standardised forms they worked out that if they used a
mould then they could quickly and efficiently create the same ware as many times as they
needed. From the early 4™ millennium, the bevelled rim bowl (see Figure 4.3) was created in
vast numbers in temples throughout the Near East. These were heavily tempered bowls
designed for risen bread baking. They were shaped in either the ground, using a wooden mould
or a premade and fired bowl (Nicholas, 1987, p. 60; McAdam & Mynors, 1988, p. 40). Since
they occur in a variety of different sizes, they can not be used as an example of standardisation
of pottery, but can as an example of mass-production. These pots require very little skill on the

part of the potter and could have been made by most people (see Figure 4.3). They were fired at
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low temperatures 700 °C (possible in a hearth) and so could serve both to raise the dough and to
bake the bread inside it. Prior to use, they could be stacked and heated before adding the dough

(Goulder, 2010, pp. 351-355).

The bevelled rim bowl may have had only a single use, as many have been found lying
upside down, stacked and intact in or near temple precincts. Beale suggests (1978, p. 305) that
the bevelled rim bowl was designed to allow the presentation of a token amount of a commodity
as an offering to the gods or priest king at a temple, administrative centre or shrine similar (see

Figure 4.4) to that depicted on the “Uruk Vase” (Basmachi, 1947).

Figure 4.4: Representation of a shrine on the top of the Uruk Vase. Showing from left: man carrying basket of offerings to
priestess in front of shrine or temple of goddess Ianna. Shrine is represented by two reed bundle standards, with streamers
which are symbols of the goddess. Iraq Museum, IM19606, excavation number: W14873. Calcite, ¢c3000 BC. Original height
¢ 105cm, upper diameter 36cm. Photos: Hirmer Verlag

The bevelled rim bowl was discarded once used e.g. at Chogha Mish individual pits were found
to contain hundreds of bevelled rim bowls (Van Buren, 1952). However, as everyone could
potentially make them, it could be that these bowls could have been made by everyone within
the temple workshops, which would also explain the diversity in rim sizes. Therefore, the
potters of the Near East did not need the potter’s wheel to increase their production of pottery,
they knew that the mould was the most effective means, as used by both South American potters

and the pottery industries of the UK in the 17-20" centuries A. D..
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DEVELOPING THE TECHNOLOGY OF THE POTTER’S WHEEL

The technological situations in Egypt and the Near East will now be investigated, in
order to ascertain whether they were capable of inventing the potter’s wheel, given the resources
available and the state of technical knowledge in the 4™ millennium in these areas. These
societies would have had to have a tolerance for such a new technology to be developed, before

it would be accepted.

The situation in the Near East and Egypt (c4000-2600 B.C.)

For this discussion, the geographical focus of the Near East comprises Mesopotamia
(Iraq and Syria), Iran, and the Levant (southern sections of Lebanon and Syria, the Palestine
Autonomous Authority, Israel, and Jordan). Some scholars add Egypt to this list, but for the
purposes of this discussion Egypt is omitted from the countries of the Near East to aid
comparison. Within this area, diverse ecological zones include: the Mediterranean coastal plain,
widening from north to south; a central hilly zone between the coastal plain and the Rift Valley;
the Rift Valley (including the Sea of Galilee, Jordan River, and Dead Sea); the Transjordanian
plateau and escarpment; and to the east, the Eastern Desert extending into Iraq and Saudi

Arabia. The Near East is therefore located just next to Egypt, and would have been one of its

Figure 4.5: Map of the Near East and Egypt, showing keys sites mentioned in the text. After Google Earth©
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closest neighbours, (see Map at front of text and Figure 4.5).

During the period known as the Chalcolithic (4,000-3000 B.C.) a great many
specialised changes occurred throughout the southern Levant. Most notable were changes
relating to mortuary and ritual practices, an increase in urban settlement patterns and the
development of iconographic and symbolic expression. Rowan and Golden (2009, p. 2) suggest
that the prime reason for this increase in specialisation was the introduction of agricultural
intensive farming methods with bureaucratic officials organising land ownership and taxation.
These underlying social, economic and political processes may have led to an increase in craft
specialisation, through trade and long distance resource procurement, the desire for increased

pottery production and ultimately the invention of the potter’s wheel.

Evidence from both Egypt and the Levant in the 3™ millennium B.C. suggests that there
is likely to have been contact between the two areas (see Chapter 5). There are similarities
between Levantine and Egyptian pots from the 3" millennium B. C. As at that time, some areas
of Canaan were possibly colonies (Braun, 2003, p. 24; Gophna & Van den Brink, 2002, pp.
280-281). For example, Tell Erani (Brandl, 1989, pp. 357-388; 1992, p. 441), and Tell es-Sakan
(Yekutieli, 2004, p. 171). The first use of wheel-made pottery seems to have occurred at some
point in the Uruk period in Mesopotamia (4™ millennium B. C.) (Simpson, 1997b, pp. 50-1).
During this time, between the Ubaid and Early Uruk phases, the pottery changed from highly

painted handmade wares to relatively plain and utilitarian wheel-made wares (see Figure 4.6).
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Figure 4.6: Polychrome handbuilt pottery © Trustees of the British Museum AN144655

These changes are not thought to have occurred when the Sumerians invaded Mesopotamia
¢3000 B.C., but rather as an internal development of new technologies and innovative machines
possibly instigated by the increase in metal and stone drilling production, which occurred
shortly before (Kuhrt, 1995, p. 22). During the Late Uruk phase (c3000-2900 B.C.) updraught
kilns and clamp kilns' began to be used. A potter’s quarter excavated at Ur contained circular
kilns with shallow fire pits 35cm deep by 90cm across supporting perforated clay grates. Near
this kiln, a ceramic disk wheel was found with dimensions of 75¢cm diameter, Scm thick, and
weighing 44kg (see Chapter 2, Figure 2.3 and Table 2.1). This suggests that the updraught kiln
and the wheel could have developed simultaneously in Ur, and possibly throughout the Near

East and Egypt.

The Development of the Near Eastern City States

Rather than being under the control of one ruler, the Near East developed a
conglomeration of city-states, clustered near to the great rivers Euphrates and Tigris and around
the coastal regions of the Mediterranean (see map). Each had a different governor or king, in
some cases paying tribute to a larger polity e.g. Ur. The city-states of the Near East developed

highly complex ownership and land management systems of irrigation and agriculture that

! Unlike the updraught kiln, clamp kilns are a temporary structure kiln in which the pots are stacked and baked in a pit underneath a
bonfire.
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instigated a food surplus for the first time since so many people were set to work the land by
bureaucratic officials. This food and resources surplus allowed some individuals to give up
farming and concentrate on crafts or administration within the central economic authority
developing in the temples (Knapp, 1988, p. 39). The vast majority worked the land to supply the
ever-demanding requirements of middlemen and courtiers. This led to an increasing trend
towards monumental architecture and political organisation during the Uruk period (late 4"
millennium B. C.) in turn widening the social divide and the demand for superior quality goods
to furnish this new richer lifestyle for 1-2% of the populace. Trade and commerce was placed
under the control of a few selected elite families who controlled the input and outgoings of trade
and the production of luxury goods in order to increase their own wealth (Knapp, 1988, pp. 39-

40).

Centralised control of the temples and the court officials

The control of the temples in the Near East seemed absolute. These temples e.g. of
Ebla, Leilan, Ur, and Uruk (Stein & Blackman, 1993, p. 33) housed and managed the resources
of the leading craftsmen who were producing high status goods e.g. precious metals, beaded
jewellery (e.g. carnelian and lapis lazuli probably imported from Iran and Afghanistan). Land
tenure was recorded and controlled, employment of workers was organised by the temple, and it
also served as a granary. The temple became the centre of the organisation and distribution of
goods to the surrounding city and its environs. It had a large influence on technological changes
and developments as it controlled what the craftspeople were producing within its walls, and
where and to whom those goods would be distributed. A hierarchy was created amongst the
cities’ inhabitants, with the more prestigious goods going to the elite families who could afford

them (Knapp, 1988, p. 43).

The temples may have begun (during the early Ubaid times c. 3500 B.C.) as large

stockpiles for resources during times of famine or hardship, allowing them to maintain control
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and support the well being of the people by controlling the distribution of resources for the good
of all the community (Stein, 1994, p. 44). Items such as food and textile processing equipment
found in the temple suggest that the temple was also producing goods similar to that expected in
domestic contexts (Pollock, 1999, pp. 87-88). Matthews (2003, p. 105) suggests that the
inclusion of domestic activities in the temple may in fact represent their transformation them

into ritual activities e.g. baking of holy bread and serving holy beer in particular pottery vessels.

The city of Uruk-Warka (for which the period has been named) appears to indicate
these changes in its city plan. It was the largest city of the time (3500-2900 B.C.), excavated by
Robert Adams and Hans Nissen in the 1960s-70s (Adams & Nissen, 1972) comprising some
250 hectares and possibly supporting a population of c. 25, 000 people (Nissen, 1988, pp. 71-
72). Uruk, rather like the later Greek city-states e.g. Athens and Corinth, had a raised acropolis-
like area in the centre of the tell where the temple was located. The sacred areas were kept
slightly apart from the secular, despite being the centre of economic life, and the surrounding
city was divided up into neighbourhoods; residential, administrative (palaces), industrial and a
cemetery. According to the epic of Gilgamesh, one-third of the city was temples, one-third
houses and one-third gardens (Roaf, 1990, p. 60). There were no distinct rich and poor
residential areas, but the temples, while being the administrative hub, were fully detached from
the rest of the city (see Figure 4.7). The neighbourhoods were also divided by streets, canals,
and water channels. Rather like modern day Venice, the canals were part of a large regional
system with cities established along the banks; this allowed access to a series of different

markets along the Tigris and Euphrates rivers (Gates, 2003, p. 32).
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Most importantly, there was a high tolerance and openness for new ideas in the city-
states of the Ancient Near East, albeit strongly regulated. This would have had a large influence
on any technological changes and developments as well as controlling what the craftspeople
were producing within the city walls. If the temple decided not to fund a new idea, then the idea
probably was never fostered nor developed and the craftspeople would be put to work on
something preferred. As the temple personnel seem to have decided that the potter’s wheel was
to be developed, they were able to instruct the stonemasons under their jurisdiction to start

making the pierced stones needed to create the wheel bearings.

The Situation in Egypt c¢. 3500-3100B.C.

At some point in Egypt’s past, about 3500 B.C., two or three cultural entities existed
with differential access to wealth, power and prestige (Wenke, 2009, p. 205). One society
occurred in Upper Egypt in the towns of Hierakonpolis, Naqada and Abydos (Kaiser, 1985 , pp.
61-87) and a rival system was found in Lower Egypt in the areas of Ma’adi and Buto (Kemp,
2006, pp. 31-35, fig 13). The process of the development of the early Egyptian state formation
must have been at least in part driven by the Upper Egyptian rulers’ desire to obtain and control
the prestige goods networks and to enable access to trade with the lands to the north and the
south; such as the basalt quarries in Gebel Qatrani, the gold from Nubia and for commodities
from Syria-Palestine (Ekholm & Friedman, 1982, pp. 87-109). These would have been actively
sought by the elites for the conspicuous consumption of rare and valuable materials (Wilkinson,
2001, p. 113) that set the upper classes apart from the other regular Egyptians. By being active
consumers of these goods the elites could have a visual way of displaying their power

(Peregrine, 1991).

Lower Egypt’s close contact with the Near East perhaps initially gave it the edge over
Upper Egypt (Braun, 2003), as it was able to take advantage of new technologies such as stone

vessel making, which is attributed by Woolley (1955) to have begun in Palestine (although no
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drilling devices have been found either in Egypt or the Near East to prove or refute this claim).
However, perhaps the location of the Upper Egyptian cultures at This (near Abydos, possibly
located at modern Egyptian town of Girga see map) and Naqada allowed it in the end to
dominate the more disparate communities and villages of Ma’adi and Buto in the delta. Both
these areas had good access to neighbouring societies in the Sudan and the Levant, and so could

trade and exchange goods and ideas.

However it happened, towards the end of the Naqada II period (c.3300 B.C.) a
substantial change in the way of life occurred in Lower Egypt, possibly indicative of Upper
Egyptian supremacy; through competition, diplomacy or even violence. The changes can be
noted in the buildings, for example, in Buto mud brick architecture began to be utilised for the
first time (Faltings, 1998b, pp. 365-375). Prior to this wooden posts and wattle and daub style
housing were the norm, such as that recorded at el Omari (Debono & Mortensen, 1990).
Alongside this, pottery of the Nagada traditions (e.g. black topped and red wares) was
introduced and changes in the type of flint tools occurred (van den Brink, 1989). At Minshat
Abu Omar, a Naqgada style cemetery dating to the late Nagada II period has been located
(Kroeper & Wildung, 1994). By Dynastic Times (c. 3100 B.C.), the cultures of the Nile Valley
from Elephantine to the Delta became homogeneous through the expansion of the Nagada
cultures spreading northwards from the main southern towns of Naqada and Hierakonpolis, (and
later the town of This), compelling their own material culture, technology and no doubt
language upon the north (Kemp, 2006, p. 89). However, this could also be explained as a

difference in dialects? rather than a distinct language (Assman, 1996, p. 29).

During the Naqada III and Dynasty 0 periods (c3200-3100 B.C.), Egypt, unlike the
Near East, became unified into a single nation state under one ruler, the Pharaoh. Once

unification was accomplished, possibly by Pharaoh Narmer or Scorpion, over 1000km from

? A text reflecting the north-south accent barrier notes: “there is no one conversant with foreign tongues who could explain it. It is
like the conversation of an inhabitant of the Delta with a man from Elephantine” Papyrus Anastasi I 28, 6. Such a difference can still
be heard today if one compares a Cairene accent to a Saeedi (Upper Egyptian) one.
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Buto in the Nile Delta to the first cataract at Aswan was under the jurisdiction of the Pharaoh.
From his capital in Memphis, this pharaoh quickly established strong administrative and
bureaucratic control over the region through taxation, royal monopolies of resources,
expeditions to foreign lands and military campaigns using conscripted soldiers (Bard, 2000, pp.
67-8, 87-8; Wenke, 2009, p. 189). Most likely the introduction of a common language and a
writing system aided this process (Baines, 1983). The power of the Pharaoh, the royal family
and his court was absolute. The construction of large tombs utilising a corvée workforce and
royal mortuary cults at Abydos testify to this ideology (Kemp, 1966; O'Connor, 2011). The use
of writing and military imagery upon previously everyday objects such as cosmetic palettes e.g.
the Narmer Palette, mace heads e.g. king Scorpion, ceramics e.g. white painted wares and knife
handles e.g. the Gebel el-Arak knife cemented the king’s authority and recorded his deeds for
posterity. Recording the names of kings became significant, for example, the basalt Palermo
stone demonstrates the divine right of the king to rule from the beginning of time (Assman,
1996, p. 38). Such cultural markers meant that a select amount of elite males were in control
over the rest of the nation. Most of the textual, artistic and archaeological sources are derived
from this small group of men, and much of the production and consumption of aesthetic items

were solely for their benefit (Baines & Yoffee, 1998, p. 235).

THE TECHNOLOGY AVAILABLE IN THE NEAR EAST AND EGYPT C. 3500 B.C.
The people living in the Near East in 4000-3500 B.C., when the potter’s wheel was

invented (see Chapters 2 and 3), used relatively few machines in their industries. To increase
production, they simply multiplied up the numbers of workers (Shaw, 2004). Consequently, if a
new machine were to be introduced to such a non-industrial economy, there had to be a good

reason for doing so.

Copper working, stone carving and drilling (Stocks, 2003) were all quite

technologically advanced during the 4™ Millennium BC. The ability to work and smelt copper
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meant that specialised craftsmen must have had knowledge of creating high temperatures in
excess of 1100 °C in furnaces using bellows or blowpipes (Davey, 1979; Nibbi, 1987), and
probably of making and using charcoal (Ogden, 2000, pp. 149-155). Therefore, ancient
craftsmen were aware of how to control and maintain the temperatures of kilns and were likely
to be working in workshops, in association with temples or large estate owners occupying high

positions at court.

Just as in the Near East, the temples and the court of Egypt were deeply involved with
the craftsmen’s lives and work. By ensuring that the workshops were attached to the temples
and royal estates, temple personnel and courtiers were able to control the resources available to
the craftsmen and so would have been able to govern what the craftsmen were making. When
the craft and the products resulting from the craft were so embedded within the temple domain,
the items produced by the temple workshops would have been imbued with a special ritual
significance by the temple priests. For example, if a craftsman makes a wooden statue within
the temple, it was not yet fit to serve its ritual purpose until a priest had performed the rite of
opening the eyes and mouth. The priest was therefore infusing the statue to have magical
properties enabling it to be a suitable resting place for the soul of a deceased person (Forbes,
1958, pp. 40-1). The statue can therefore fulfil its religious function either in the temple itself or
in the funerary sphere in tomb or chapel. The hardwood used to make the statue would have
been specially selected and brought to the workshop in the knowledge of its ultimate use. Such
wood stocks would have been highly regulated by the state, and its redistribution to craftspeople
and their location within the temple makes economic sense when controlling production of such

pre-eminent commodities.

Similar situations may have been taking place in the funerary customs of the Old
Kingdom Egyptians during burial of a deceased person and subsequent cultic activities after the

funeral. Vessels relating to the funeral e.g. cooking pots, bread moulds and luxury tableware
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(i.e. Meidum bowls, see Chapter 7) were possibly made by potters working in the funerary
necropolis (Rzeuska, 2006b, pp. 353-357). This is suggested by the tomb of Ptahshepses
(Krejci, 2009, p. 145; Vachala, 2004b) where the potter is recorded as The Potter of the House
of Eternity cemetery/mortuary estate Weri (Senussi, 2006, pp. 329-30; Warden, 2010, pp. 185,
note 4) and in the potter’s workshop discovered within the pyramid complex of Khentkaus at
Abu Sir (Verner, 1992, pp. 50-5). Such examples could indicate that the potter’s workshop was
state organised. From the archives of Neferirkare Kakai (Posener-Kriéger, 1976, pp. 631-634)
comes the suggestion that the products destined for the sun temple of Neferirkare Kakai, were
derived from agricultural domains established by the king from different parts of Egypt to
support the construction and maintenance of the funerary cults (Vymazalova, 2011, p. 296).
Presumably, these products were also sustaining the potters at Abu Sir who were manufacturing

the pottery intended for the cult.

Basalt and hard stone vessel production

In this section, the importance of basalt and its use in the construction of potter’s wheels
will be considered as a case study for the production of a state-commissioned craft. Basalt is a
stone that is difficult to source, procure and work. It was used initially for the production of
stone vessels, but as has been noted in Chapter 2, it was often the stone of choice for producing
the bearings of potter’s wheels. Given that the Egyptians could have chosen softer stones (and it
seems in later times they often selected limestone, see Chapter 2, tables 2.1 and 2.2), the reasons

why basalt was the first choice stone will be considered here.
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From the Predynastic Period, stone workers were increasingly using tools such as drills
to work stone to form vessels, mortars, statues and funerary stele. As the potter’s wheel bearings
were often made of rounded and pierced basalt or diorite, potters relied upon the expertise of
stone craftsmen to carve their wheels for them. Copper was perhaps formed into thinly beaten
tubes and placed around a hollow wooden tube and used as a drill. These were further
strengthened by a strong stick upon which one or two stone weights were attached by means of
netting or bags with an inclined or tapering handle (see Figure 4.8). This sort of drill is
otherwise known as the “Twist Reverse Twist Drill” (TRTD) a self-explanatory term to explain
the movement involved in the drilling process (Stocks, 2003, pp. 142-3). The Drill is twisted
180° and then turned back to its original position. Although examples of the twist reverse twist
drill have so far not been found archaeologically, they have been represented pictorially e.g. in
the Tomb of Ty (Steindorff, 1913) or they can be seen in tomb models in conjunction with stone

tool making e.g. Model of Inpuemhet and Usermut, Cairo Museum (see Chapter 3).

<— forked shaft ———

ﬁ «—— stone borer ‘ﬁ:

Figure 4.8 The Twist Reverse Twist Drill. A) Old Kingdom example with 2 stone weights, Gardiner’s U25 determinative B) The
New Kingdom variety with a single limestone weight. These would have either a forked shaft attachment as shown, or a hollow
borer with copper tube attachment. Stocks 1993, p. 598
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The bow drill may have been drilled rather like a fire starter, utilising centrifugal force
just like the potter’s wheel. This would have created a tapered hole, which the stone vessel
makers may not have always wanted, but which would have been perfect for creating the well in
the socket of a potter’s wheel or piercing both bearings as seen in the earliest examples found in

the Near East (see Chapter 2, table 2.1).

Some physical evidence for the early use for the TWRD comes from the Naqada II
temple of Hierakonpolis. From the temple revetment, a door socket made of dark quartzite was
found with a jamb standing in it and a pivot hole for the jamb on the top (see Figure 4.10 for
findspot). It was left rough on most of the sides so that it could be built into the surrounding
masonry. From one corner, a human head has been carved, presumably an early example of
enemies being crushed underfoot by the victorious Pharaoh, which was a more popular trend in
later Dynastic times e.g. the Ramesses III palace at Medinet Habu (see Figure 4.9 and compare
with Figure 4.12, the granite door jamb at mortuary temple of Niuserre). The key point is that it
demonstrates that the Egyptians were capable of making a socket joint for temple architecture
from at least the Nagada II period (c3450 B.C.) in a manner very similar to the socket and pivot
joint system required for the construction of a potters’ wheel, no doubt using the TRTD
described earlier. If the Egyptians were not actually manufacturing potters’ wheels at this time,

at least they had the technical knowledge to be able to do so.
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Figure 4.9: Door Socket made of Quartzite found near to the temple revetment at Hierakonpolis, and about 10m away from
the Main deposit within the temple enclosure. Note the socket for the pivot of the doorjamb and the human head to left.
After Quibell J. E., 1900, plate ITI

124



The Origins and Use of the Potter’s Wheel in Ancient Egypt

z
(o]

v A T |

e LT

ARAB HOUSES

WELL WITH
SAQQIEH

‘ !. GATEWAY

Findspot of
door socket

205
® T Location of ||
= ﬂ'ﬂ?@*\ stone vessel |
/ 1 workshop |
/ 5% |

Figure 4.10: Map of the Town of Hierakonpolis, with the findspot of the quartzite doorsocket and stone grinders’ workshop
indicated After:Quibell 1900, plate LXXIIT

125



Inventing the Potter’s Wheel

The sources of basalt in Egypt that the TWRD could have been used to drill are
relatively rare, although basalt vessels dating to the Predynastic period are known from sites
throughout Egypt e.g. Saqgara (El-Khouli, 1978, p. 789), Abydos (Petrie, 1977). The only
known ancient basalt quarry is that of Gebel Qatrani in the Fayoum (Harell & Brown, 1995). It
is often assumed that this area was the main source for basalt vessels (Lucas & Harris, 1962, p.
62) although subsequent modern day quarrying may have removed any ancient traces e.g. Abu
Roash and Abu Zabaal. The relatively small size of the vessels may indicate that boulders or
broken off outcrops of basalt were used to carve the pieces, or that they might have been picked
up and transported to be worked elsewhere (Mallory-Greenough, Greenough, & Owen, 1999, p.
1270; Rizkana & Seeher, 1988). Workshops have as yet not been found next to the areas of
basalt sources, namely, the Haddadin sequence west of Cairo, East Cairo (Cairo-Suez Road),

Bahariya Oasis, Middle Egypt (Zarouk and Minya) and Southern Egypt (mostly alkaline basalts
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Figure 4.11: Map of Egypt showing basalt outcrops (solid black) and areas containing Triassic to Tertiary felsic and/or mafic

flows, sills, dykes and plugs. (Mallory-Greenough et al. 1999 Pg 1263)
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near the Red Sea- the Natash volcanic field, see Figure 4.11) as identified by Klemm and

Klemm (1993, p. 315) in their quarry survey of Egypt.

The basaltic flows in Egypt are mineralogically quite homogeneous, so it is difficult to
pinpoint an exact source for the quarries, although the one known ancient quarry at Gebel
Qatrani seems the most likely source (Mallory-Greenough, Greenough, & Owen, 2000, pp. 323-
326). The stone vessels may have been both quarried and carved in the north, and then
transported south. Many stone vessels have been found in the north during the Predynastic
period (Hayes, 1953, p. 23) and many unfinished ones have been found in Saqqara (El-Khouli,
1978, p. 789), which may be consistent with the first smelting and casting of copper at Ma’adi
during the Nagada II (Amer, 1933; Stocks, 2003, p. 12) and hence the production of drills
capable of drilling basalt. At the very least, if the source of this basalt was the Fayoum, then it
was being transported all across Egypt from the Late Neolithic to the Old Kingdom periods
solely for the production of basalt vessels. Gebel Qatrani seems a likely spot for an ancient
quarry as it consists of an exposed outcrop of basalt on the uppermost ridge of the site which
weathers continuously and regularly detaches blocks which collect on the slopes below (Aston,
1994, p. 20). If the raw basalt was being transported from the Fayoum to the workshops of
Hierakonpolis, it was being moved some 600km. The administrative work relating to this
transportation would have involved organising quarrymen, ships, personnel and soldiers for
protection in order to procure something specifically for the elite funerary furniture or temple

deposits.

Basalt became the stone of choice for Pharaonic sarcophagi and for the mortuary temple
floors of the pyramid builders at Giza and Abu Sir (see Figure 4.12). Its dark black colour seems
reminiscent of Geb and the black land synonymous with the temple as a microcosm of the world
(Hoffmeir, 1993, pp. 117-120). The hieroglyphic for pyramid mr means “stairway to heaven”

and so was the physical manifestation of the pharaoh travelling up to the afterlife. The temple
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was where the relevant rituals were undertaken. The roof of the temple was usually decorated
with duat stars e.g. Unas causeway at Saqqara, Sahure’s upper temple at Abu Sir which may
also be connected to Nut, goddess of the sky and heavens. The temple can be viewed as a
microcosm of the world, black earth below (Geb), sky above (Nut), air in between (Shu)

(Finnestad, 1985, pp. 12-13; Reymond, 1969; Kemp & Rose, 1991, p. 103).

Figure 4.12: Niuserre upper temple, Abu Sir 5" Dynasty. Basalt blocks in situ in temple floor, with other blocks of basalt and
granite lying about. Note the remains of socket joint in the circular granite block in centre of the picture, possibly indicating a
granite column, and use of the TRTD and the Egyptians’ ability to make socket joints. Photo: S. Doherty.

Stone vessels were one of the most common items of funerary equipment used by the
Ancient Egyptians. Their earliest recorded use of stone vessels is in the Merimde Beni Salame
culture in Lower Egypt (4800-4200 B.C.). Large-scale stone vessel manufacturing was
established during the Nagada II (c3600-3200 B.C.) and II/Dynasty 0 (3200-3020 B.C.) periods.
Even from the earliest times, specialised craft and technologies were in the forefront in the
development of the Egyptian state. Although Egyptian stone vessels of the Early Dynasties are
most ubiquitously made from calcite (also known as alabaster), e.g. several thousand stone
vessels were discovered in the step pyramid of King Djoser, (although many had come from the
robbed tombs of earlier kings), the production of stone vessels for funerary and temple offerings

became increasingly important. So much so, that the use of alabaster vessels was included in the
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standard Middle Kingdom offering formulae Atp di nsw, placed on all offering stelae and

entrances to tombs (see Chapter 7).

By the Naqada II period (3600-3200 B.C.) there was a rapid expansion in the volume of
vessels being produced, perhaps suggesting that a faster and more reliable method of production
was introduced. This was particularly in the case of Hierakonpolis, where stone vase workshops
have been located less than 50m away from the main temple of Horus of Nekhen (Kemp, 2006,
pp. 196, fig 68; Quibell & Green, 1900, p. plate LXXIII, see Figure 4.10). Another workshop
dating to the Old Kingdom has recently been located near Sheikh Said (Vereecken, 2011);
suggesting that the temple personnel were regulating the vessel production. This conveniently
seems to coincide with the first use of smelted and cast copper in the Predynastic town of
Ma’adi, located south of the apex of the Delta (Amer, 1933; 1936). Ma’adi may have close
intercultural and economic contacts with southern Palestine, as both cultures seem to have
replaced their polished stone axes with copper ones almost simultaneously (Midant-Reynes,

2000, pp. 58-59)

Beginnings of the Use of the Potter’s Wheel in the Near East

Most excavated potter’s workshops in the Near East (see Chapter 2) with provenanced
potter’s wheel bearings in the Bronze Age sites occurred near to shrine or temple areas e.g. at
Megiddo (Engberg & Shipton, 1934, p. 40; Loud, 1948, pp. 268, fig 13, pl 268:1; Wood, 1990,
pp- 99, fig 1:1) and Hazor (Wood, 1990, pp. 16, 99, fig 1:8; Yadin, 1958; 1960), in a cave e.g.
Tel Halif (Dessel, 2009, pp. 20-22, fig 7; Jacobs & Borowski, 1993) and Lachish (Magrill &
Middleton, 1997, pp. 68-9,72, fig 6a; Tuffnell, 1958, pp. 291-3, pl 49:12-13), in palaces e.g. Tel
Yarmuth (Roux & de Miroschedji, 2009, pp. 161, fig 5) or Tel Dalit (Gophna, 1996, pp. 112-
113, 144-5; Pelta, 1996, pp. 171-185, fig 1 & 2) or in designated potter’s quarters as in the case
of Ur (Simpson, 1997b, pp. 50, fig 1). The location of potter’s workshops therefore was

important for both the potter and the elite sponsor. The elite sponsor evidently required the
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potter to have his workshop located close to administrative areas, so that his production could

be controlled, but not so close for the kiln smoke to adversely affect the area.

The pottery produced on the potter’s wheel was not initially utilised to mass-produce
standardised pottery for economic gain. Rather than being an instigation of standardisation, the
first use of the potter’s wheel to produce pottery may be a key candidate of elite-driven
technology for ritual purposes. The pierced wheel bearings as discussed above were made using
basalt; a prestigious stone previously restricted to the production of religious statuary, and now
it is used for an industrial purpose as part of an ancient machine. When the potters of the Near
East invented the potter’s wheel, (or rather when their elite sponsors allowed them to initiate its
use) they had not utilised it to its full potential for throwing. Rather, they used it as a finishing
stand for coil made pots. Some of the earliest vessels shaped on the wheel such as conical V-
rimmed bowls (contemporaries of the mass-produced bevelled rim bowls mentioned earlier),
were thinned and shaped using these large basalt wheel bearings. By using the potter’s wheel to
finish off the coil-made pots, the potters were actually adding to the amount of time that it took
them to make their vessels, perhaps adding to its prestige and its importance to the elites as their

use was purely ceremonial (Roux, 2009, p. 195).
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Figure 4.13: Examples of V-shaped bowls, made by arranging coils of clay and then thinned and shaped on the potter’s wheel. Left
and Centre: BM 125942; 1937,1211.224 from Tell Brak ©Trustees of the British Museum Middle photo: S. Doherty. Right: profile of
an example the V-rim bowl After: Adams & Nissen 1972, pg 309, fig 6 .g

The V-shaped bowls are shaped like an inverted and truncated V, have flat bases (the
only bowls to have such at this date) and the walls form an angle of c135° from the base. The
walls are very thin and the rim is simple (Dessel, 2009, p. 96). The type of V-shaped bowl
found in the northern Negev and southern Shephelah e.g. Abu Hamid and Abu Matar in the
Chalcolithic and Early Bronze Age I were wheel shaped, but not all were so (3500-3100 B.C.).
The examples produced using a fine clay and little tempered sometimes had a red or white band
painted around the rim, often a good indicator for the ceramicist that they were wheel fashioned

(see Figure 4.13).

The V-shaped bowl (see Figure 4.13) occurred almost simultaneously, although not in
large numbers, all across the Southern Levant in archaeological sites with the same cultural
horizons, in sites such as Abu Hamid, Beer-sheva, En Gedi, and Halif (Commenge-Pellerin,
1987; 1990; Dessel, 2009; Perrot & Ladiray, 1980; Ussishkin, 1980). These bowls were at least
partially formed on a wheel, first coiled and then drawn up using some form of rotary motion,
which Courty and Roux (1995; Roux & Courty, 1998, p. 747) termed “wheel fashioning” or
“shaping,” but not through centrifugal force (which has resulted in the potter’s wheel being

falsely called a turntable or “fournette” when centrifugal force is not induced).

The use of centrifugal force is a key fundamental change in the techniques of pot

construction. Prior to this, pots may be formed on a rigid support, such as a mat which the potter
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would rotate around while they were building and shaping their pot. For V-shaped bowls, the
primary method for shaping the pot was through coil, pinch or slab, and the potter’s wheel is
used as an aide so that the potter can stay in one place rather than have to move around the pot
while forming it. The potter’s wheel in the Near East at this period was not rotated sufficiently
fast enough for centrifugal force to be achieved. This is similar to the “banding wheel” or
“whirlers” used by modern potters. Therefore, it could be argued that although the
Mesopotamians invented the potter’s wheel, they did not utilise it to achieve its full potential for

throwing pots until much later.

Figure 4.14: The Chaine Operatoire of the v-rimmed bowl. (1) It is built up with coils (letter A-I), upon the potter’s wheel. (2)
The wheel is spun and the coiled pot is thinned and shaped (J-O). (3) The pot is cut off the wheel and the base removed (P-Q)
(4) It is placed on a mat to dry. (5) Finishing touches are added and the pot is smoothed. Roux & Courty, 1997, fig 1
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Roux and Corbetta (1989) suggest that the use of the wheel for shaping pots and the use
of the wheel for throwing pots represent two discrete evolutionary events that are not linked to
the type of the wheel used. In their study of the potters of New Delhi, they found that in
comparison to wheel-throwing, the coiling technique requires a much smaller investment of
time to learn. Wheel-throwing involves a longer period of apprenticeship (10-20 years) before
the potter is proficient, whereas wheel-coiling training takes only one year (Roux & Corbetta,
1989, p. 69). This suggests that wheel-throwing requires a considerable amount of effort on the
part of the potter. If they utilised the wheel solely for shaping and positioning a coiled pot, the
techniques involved do not greatly differ, whereas to produce a wholly thrown pot the potter
needed to develop entirely new specialised perceptual motor skills (Gelbert, 1997, pp. 2-23;
Roux & Courty, 1998, p. 748). In experiments making 63 V-shaped bowls, Courty and Roux
(1995, pp. 17-50; Roux & Courty, 1998, p. 750) noted that when rotating the wheel whilst
adding the coils and finishing the rim, the act of producing pottery becomes more mechanised,
and therefore speed of production increased. However, it does not seem to increase speed of
production if just using the wheel to finish rims. It seems that the instigation of the potter’s
wheel was not reduction in manufacturing time or mass production, but a social representation
of wheel shaped ceramics and wheel fashioning methods that would have acted as symbols of

urban elite identity (Roux & Courty, 1998, p. 761).

The majority of V-shaped bowls are found in association with mortuary and cult centres
such as Mezad Aluf, Gilat and En Gedi in ancient Israel during the Chalcolithic Period. The
small amount of early wheel-shaped pots found within assemblages such as the temples at Abu
Hamid, Abu Matar, Beer-sheva and Safadi (Commenge-Pellerin, 1987) suggest that production
levels of wheel-made material were not very high, indicating that mass production was not a
priority. V-shaped bowls have been found in a variety of contexts, in settlement sites, funerary
and ritual. In the cemeteries of Shigmim in the Northern Negev region of Israel, most

individuals seem to have been buried with a V-shaped bowl; some cist structures in the
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cemetery without a burial contained a V-shaped bowl, perhaps indicating ritual activity (Levy &
Alon, 1985, pp. 80-1, fig 3.3; Levy & Holl, 1988). They were also found in the sanctuaries of
En Gedi and Gilat where they make up much of the ceramic assemblage (Goren, 1995;
Ussishkin, 1980). These bowls might have been produced specially for ritualistic purposes by
specialist itinerant craftspeople perhaps for the elite members for use in funerary and religious
contexts (Roux, 2003, p. 22). Alternatively, the V-shaped bowls could have been especially
imported from the Negev regions for the use of the local elite population. The presence of the
V-shaped bowls along Abu Hamid and Beer-sheva nahal areas suggest a large community of

people trading and perhaps sharing similar political and religious beliefs (Levy & Holl, 1988).

The potters themselves could perhaps have been part of a specialist emerging craftsman
class, perhaps of low status and noted in later times in texts e.g. Satire of Trades. As Wendrich
(1999, pp. 391-393) in her ethno-archaeological studies of basket makers noted, the skill of the
basket makers was not linked to their professional status, but with the speed of their production.
The potters could be supplying a need for new techniques and stylistic methods of producing
pottery to make them inherently different from their handmade counterparts. The specialist
techniques of wheel-throwing being important, rather than the decoration making them stand
out. The demand for new vessels of ritual or funerary value by potters attached to the elites
could indicate the broader changes soon to emerge within the political and religious fabric of the
later 4™ Millennium BC (Roux, 2003, p. 23). As discussed previously, generally the innovations
in pottery production are derived from adapting tools and techniques in response to new social
and economic conditions rather than the reverse, in particular when pottery production
techniques are well-established (Miller, 2009, p. 188). However, with the invention of the
potter’s wheel, the connection between full time specialists and the switch from female potters
making pots by hand and male potters utilising the potter’s wheel and the beginnings of mass-

production needs to be addressed in the next chapter.
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SUMMARY

The invention of the potter’s wheel is likely to have been a cumulative process
developed over time in the city state workshops of the Near East. It appears from the available
evidence, that the updraught kiln, potter’s wheel, and workshop developed almost
simultaneously across the Near East as suitable social and economic conditions were in place in
order to foster its use. The chaine opératoire model can be applied to understand the various
processes and techniques involved that the manufacturer has to follow in order to achieve the
finished product e.g. the V-rim bowl. The notion that craftspeople often do not have many
technological choices and are limited by the resources and machinery available and by craft
production traditions already available can only be supported until a change in technology can
be viewed as beneficial for the society. This could be argued for the development of the potter’s
wheel, as it met the elite members of society’s new requirements for their funerary and ritual
pottery needs. This has disproved the most commonly held assumptions regarding the advent of
potter’s wheel, that it was created for standardisation and mass-production of vessels. This does
not seem to be the case. It was initially created to furnish the elites with ritual and funerary
vessels, elaborately manufactured as part of their increased luxury lifestyles. The use of potter’s
wheels was seemingly strongly controlled by elite temple personnel, who would also have
guarded who would have had access to the vessels being produced by the potters. The Egyptians
would have been able to easily adapt to the Near Eastern model. Egypt was unified under one
leader, the Pharaoh, whose court would have controlled its craftspeoples’ access to resources by
attaching artisans’ workshops to temples and estates. This would have meant that any new
machinery introduced to Egypt would have needed the financial backing of an elite sponsor in

order for it to be implemented.

In this section, the reasons for inventing a technology and the significance of
technological precursors for the potter’s wheel in both Egypt and the Near East have been
considered. Such evidence points to the premise that the Egyptians would have had the tools
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and the technology available to construct a set of potter’s wheel bearings. They already had an
extensive basalt vessel production programme in place, from which the wheel bearings were
constructed. Heretofore, basalt was used as an elite funerary material in the site of
Hierakonpolis and in the various Old Kingdom examples. The potter’s wheel and the Twist
Reverse Twist drills were the amongst the first ancient machines which used the hardest and
most elite stones for new purposes in the manufacturing process rather than the end product.
The Egyptians had the bureaucratic administrative means of control and redistribution of
resources in order to initiate production of basalt wheel bearings should they wish to do so. By
using basalt to create the wheel bearings, a prestigious stone previously restricted to the
production of religious statuary to being used for industrial processes, highlights the ritual
contexts and prestige for the elites who sponsored its use. The potter’s wheel would therefore
have been imbued with ritual prestige in its own right, and the greater skill required for learning
to use it would perhaps have created a specialist potter class, albeit perhaps lower than other

craft workers as suggested by textual evidence.

The royal court had long-standing trade routes with the cities of the Levant and the
Near East, perhaps even some colonies in the region of Canaan (Brandl, 1992; Faltings, 1998b)
and so would have had access to the pottery produced on the potter’s wheel if it were traded.
Strong diplomatic relations with the rulers of the city-states would have instigated the sharing of
ideas as well as commodities and craft workers to teach the use of the new technology. In
Chapter 5, how the potter’s wheel came to be used in Egypt will be considered, and it will

investigate whether the potter’s wheel was used in the same way as it was in the Near East.
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Chapter 5:

How did the Potter’s Wheel come to Egypt?

As has been postulated in Chapter 4, if the potter’s wheel was invented in the Near East, the
Egyptians might subsequently have decided to borrow the idea of the invention but then gave it
a distinctly Egyptian flavour, as Baines (1983, pp. 572-599) has suggested was the case for
writing. Alternatively, the potter’s wheel may have been transferred to Egypt from Near Eastern
centres in a form of elite technological exchange from one court to another. Neither has this
proposition nor the process of transfer have not as yet been addressed by scholars. In this
section, the potter’s wheel as an elite-sponsored technology, and whether its use commenced

from elsewhere within other ancient societies will be investigated.

The invention or perhaps the realisation of the potter’s wheel is considered by many
scholars to be the result of a continuous evolution from a bat, mat or even calabash' to a
turntable to a Potter’s Wheel. However, the existence of bats and turntables within a pottery
making tradition does not necessarily result in the eventual use of the wheel (Franken, 1971). It
is possible to form a pot by rotating it with the feet while viewing a mat for support, a technique
used by the Ibibio people of Nigeria (Nicklin, 1979). The introduction of the potter’s wheel into

Egypt may have been through the processes of either indigenous development or diffusion from

' Also known as the bottle gourd in Jebba as part of the Nupe tradition, in western Nigeria. Nupe potters built their
clay within the base of a shallow calabash gourd so that it would swivel easily (Cardew, 2002, p. 104).
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another area, possibly the Levant. If the wheel was diffused from foreign sources, one would
expect a diffusion of both the technology and the shape of the pottery (Berg, 2007). Evidence
from both Egypt and the Levant in the 3™ millennium B.C. suggests that there is likely to have
been contact between the two areas. There are similarities between Levantine and Egyptian pots
from the 3™ millennium B.C. and this is likely since some areas of Canaan were possibly
colonies (Braun, 2003, p. 24; Gophna & Van den Brink, 2002, pp. 280-281). For example, Tell
Erani (Brandl, 1989, pp. 357-388; 1992, p. 441), and Tell es-Sakan (Yekutieli, 2004, p. 171). At
these sites local imitations of Egyptian pottery have been found, made of the local loess clay
and showing evidence of the use of Egyptian techniques. At the same time, there is evidence
that Levantine style pots were imported into Egypt. At the site of Minshat Abu Omar (Kroeper
& Wildung, 1994), twenty provenanced foreign vessels have been discovered in graves dating
to Naqgada IIc-III (c. 3650- 3300 B. C.). These included wavy handled jars, ledge handled jars,
looped handled jars and pots, spouted jugs, keg form vessels and loop handled jugs (Kroeper,
1989, pp. 407-419). A selected number of these foreign imported vessels have also been
excavated at Ma’adi (Amer, 1936), Abydos (Petrie, 1902), Hierakonpolis (Adams & Friedman,
1992, p. 318) and Naqada (Petrie & Quibell, 1896), and are thought by the excavators to be of
foreign origin. At Tell el Farkha various fragments of Palestinian bowls, wavy handled vessels,
and spouted jars were found (Maczynska, 2004, p. 435). At Naqada, petrographic analysis
performed by Amiran, Beit-Auch and Glass (1973, pp. 193-197) confirmed Petrie’s
interpretation of the vessels as imported wares (1921, p. 6). This evidence seems to corroborate
the proposition that there was a long period of close interaction between Egypt and the Levant

during the 3™ millennium B.C.

The Transference of the Potter’s Wheel to Egypt

As has been established in Chapter 4, the potter’s wheel was first utilised in the Ancient
Near East ¢. 4000-3500 B.C., and was used to finish coil-made V-rimmed bowls rather than

throwing vessels (Courty & Roux, 1995). In this section, how the potter’s wheel came to be
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adopted or transferred to Egypt will be addressed. Any ancient society before it takes on such a

new technology must be able to sustain and develop it in order for it to be a success.

It seems that there is some evidence in the corpus of pottery for the the use of potter’s
wheel in Egypt earlier than expected, and its usage may have even occurred in Egypt at the
same time as the Near East. Von der Way (1992, pp. 220-2) describes some parallels in the
region of the Delta for the V-shaped bowls described in Near Eastern contexts in Chapter 4.
They were found at the site of Buto in the Delta (see Map at front of text) Stratum Ia. These are
described as small bowls with flat bases and thin rims with a decorative wash stripes which run
parallel to the rim, and which Dessel (2009, pp. 100-1) suggests are likely to be V-shaped
bowls. The decorative white wash stripe could suggest that they are “Amuq F” style smooth-
faced ware, usually with “reserved spiral” decoration in red. These bowls originate from the
region of Antioch in Syria, and were first discussed by Braidwood and Howe (1960, p. 232),
then by von der Way who postulated that they were the result of contact between Uruk and
Buto. However, examples of these V-shaped bowls occur in later levels at Buto (von der Way,
1987, pp. 247-50). Faltings (1998a, p. 23; 1998b, pp. 367-9) has suggested that there is evidence
for other foreign pottery types from the Uruk such as holemouth jars, V-shaped bowls, and
piecrust rims, which represented one third of the ceramic types at Buto, similar in nature to
ceramic corpora of the Beersheva and Ma’adi regions (Faltings & Kohler, 1996, Abb 7.1;
Kohler 1998, Tafel 74.1-2; Rizkana & Seeher, 1987, pg. 47). They are made of Nile clay, which
suggests that they were manufactured by Canaanite potters living in Egypt (see Figure 5.1).
Other evidence for foreign Uruk influence in the sites of Ma’adi and Buto include subterranean
houses, and pottery nails for creating mosaics in mudbrick (von der Way, 1987, pp. 247-50).
However, this occupation appears to be was short lived,since these objects and pottery only
occur during Buto Phase I (Palestinian Chalcolithic/Naqada Ila-d ¢ 3500-3300 B.C.), and as
after this period Lower Egyptian style pottery and architecture predominates (Kohler, 1995, pp.

82-6).
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Figure 5.1: Ceramics from Stratum Ia in Buto. Left: Indigenous Egyptian Ma’adi style handmade jar, Right: Uruk
style coil-made and potter’s wheel finished V-rim jars made in Nile clay. ©DAI 2012

It seems then, that at least in the Deltaic regions of Egypt, the Egyptians living in Buto
and Ma’adi would have had at least visible knowledge of the pierced style of potter’s wheel
bearings, as undoubtedly this was the type of machine used to thin and shape the coil-made
pottery. Such vessels have been coiled, then thinned and shaped on the wheel in a similar
manner to V-rim bowls in the Levant. As up to a third of the pottery assemblage in Buto
Stratum I contains this type of pottery, there must have been a potter’s wheel in Buto at this
point®. It is unlikely that Canaanite potters would import Nile silt to the Levant and then export
back the finished pottery to Buto. However, the indigenous Egyptian population evidently did
not think too highly of the potter’s wheel as it did not continue to be used for pottery production
after the Canaanite populace left Buto at some point around 3300 B.C. This might be due to
Canaanite potters not sharing their skill with the indigenous Egyptian population. Roux (2009,
p. 195) has suggested that this lack of collaboration may be due to political problems in the
Levant at this time, and it would seem a reasonable premise since the Chalcolithic societies
collapsed around 3500 B.C. If elite sponsorship and demand for wheel-finished V-rim bowls
was removed, then possibly the potters producing them would have lost their source of

employment as well as their market.

This foreign pottery influence had disappeared by Naqada IIb (3650-3300 B.C.)

making way for a new local indigenous pottery with its distinctive rocker stamp design

? One has been uncovered at Tell el Daba as a surface find, Inv no. 3379 (Bictak quoted in Arnold 1993, pg
74), however, not of the pierced type and so likely to not be contemporary to Canaanite occupation at this time.
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(Faltings, 1998a, pp. 30-2). It seems then, that particularly during Nagada II (c¢.3600 B.C.), there
was a period of continuous interaction with Palestine and Sinai (Brandl, 1992, pp. 444, fig 1),
even to the extent that there is evidence of colonisation of areas of Palestine e.g. Tel Erani and
Taur Ikhbeineh contained Egyptian basalt and pottery vessels dating to ¢3400-3300 B.C. (Oren
& Yekutiel, 1992, pp. 368-373; Porat, 1992, p. 435). There is also evidence of the immigration
of Canaanites into Egypt, particularly in the Delta region (Brandl, 1992, pp. 441-2). Given the
interactions between Egypt and its neighbours it is more likely that the potter’s wheel came
from a foreign source, such as Canaan rather than Egyptian. It does appear then, that the wheel
might have been invented elsewhere, probably somewhere in the Levantine regions. Egypt then
firstly became an importer of the new style of pots, and then bought and transferred the
technology of the potter’s wheel machine together with the knowledge to create permanent

workshops and kilns to support its use.

It would appear therefore that the Egyptians would have had the technological
capability to create and use the potter’s wheel in Egypt from approximately 3500 B.C. This is
about the same time when basalt was being made into sculpture and vases (Mallory-Greenough,
Greenough, & Owen, 1999), and the time when copper was being smelted at Ma’adi (Amer,
1933; 1936). However, as has been detailed above, if it was the Canaanites who brought the
potter’s wheel to Buto, it was not yet adopted by the indigenous Egyptians. In the next section,
how the potter’s wheel finally came to be used by the Egyptians will be considered and

suggestions as to why this might have been will be proposed.

THE DEVELOPMENT OF WORKSHOP-LED PRODUCTION

By understanding how the pottery industries developed within the Ancient Near East
and Egypt it is hoped that the underlying social and economic structures can be understood. If
both geographical areas had similar pottery industries based upon workshops, and kilns, with
wheel production run by specialist potters instigated or organised through elite sponsorship,

then it is perhaps likely that the two pottery industries developed from the same model. By
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monopolising access to ornaments and luxury goods that require labour intensive or
technologically sophisticated methods of production, and by supporting the craft specialists and
production facilities necessary to create these items, elite sponsors are effectively able to control
the labour market (Earle, 1987, p. 89; Shennan, 1982, p. 156). This could explain the
relationship between advances in craft specialisation and the evolution of powerful elites with
their associated bureaucracy to record transactions, rather than any ideas pertaining to the
economic or environmental stresses which elites establish as risk managers (Peregrine, 1991,
pp- 2-3; Sanders & Price, 1968; Service, 1962). Even if the Egyptians (as seems to be the case)
were aware of the potter’s wheel, they would have needed wealthy Egyptian sponsors to
promote its use as a benefit to society, set up workshops with appropriate resources, and

apprentice potters to learn the new cratft.

Some scholars e.g. Childe (1954, p. 204; Foster 1959b, p. 101) thought that the idea of
the potter’s wheel was instigated for the mass production and standardisation of pottery. Craft
specialisation is a characteristic of all known states, which can be detected in the archaeological
record by examining manufacturing workshops, exchange patterns and the physical and stylistic
characteristics of the goods produced by specialists (Blackman, Stein, & Vandiver, 1993, p. 61).
Through constant replication and practice of the same movements it is more likely that
standardisation becomes the product rather than the initial reason for developing the potter’s

wheel (Longacre, 1999, p. 45).

Pottery making has sometimes been viewed as a major innovation altering the course of
cultural development; its invention is cited as a criterion for the transition from savages to
barbarians (Morgan, 1877). Moreover, it is the potter’s wheel, in particular, that is hypothesised
to stimulate this technological and social transition. In Ethnographic studies, the beginning of
the use of the potter’s wheel coincides with a switch in pottery making between genders when
the males adopt the potter’s wheel while the women continue to manufacture by hand (Rice,
1991, p. 437; Vincentelli, 2003, pp. 13-4). When women do use a wheel, they tend to use it for

coiling rather than throwing e.g. Danish potters of Karhuse, Island Fuenen (Vincentelli, 2003,
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pp. 22-3) and in Hungary during the 1880s (Szabadfalvi, 1986). In the 20™ century pottery
workshops and industry, taking up throwing involved crossing both a class and a gender code.
Throwing was an artisan activity for men, and it was very hard to train women potters to take up
the wheel and abandon hand-building, mostly due to the expense of setting up a studio. By
contrast today, it is far easier to teach throwing to men and women who have no previous
pottery skills (Joan Doherty pers. com. 2011). It is difficult to trace whether this might have
been the problem for the Egyptians taking on the potter’s wheel. Given the prevalence of
women hand building potters around the world, it is easy to assume that women were the
primary potters when pottery production was at the household level. Tomb scenes never seem to
depict women as potters (although Wodzinska (2009a, p. 226) suspects that one of the potters
shaping dwiw vessels in the tomb of Ty may be female. However, upon examination of the
tomb, the author has noted that this figure is painted in the dark brown of males rather than the
yellow colour of female bakers in the registers above’ see Figure 5.2) but women are often
depicted as bakers, brewers, hairdressers, dancers, weavers etc (Fischer, 1989, pp. 16-7; Harpur,
1987, pp. 110-4). Is this deliberate exclusion or a reflection of the reality of potter’s workshop
activities? Nicholson and Doherty (forthcoming) describe the potter’s workshop scenes as
ethnographic depictions of potting, so we must assume therefore that the Egyptian artists were
drawing what they were seeing in the potter’s workshops. Perhaps these tomb scenes suggest
that there was a male dominance in specialist occupations. The only examples of female potters
are Nubian women making handbuilt jars using the paddle and anvil method, not attested in

Egypt in dynastic times (Do. Arnold 1993, p. 21, fig 15A).

Theorists (Franken & Kalsbeek, 1975; Rice, 1987; Rye, 1981) have stated that the
potter has various constraining factors to negotiate such as chemical, physical and economic
before a viable pot is produced. There has been a tendency when studying ceramics to focus on

the physical properties of the pot such as strength, resistance to thermal shock or abrasion,

* See Osiris.net for further visual confirmation http://www.osirisnet.net/mastabas/ty/e_ty 04.htm
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porosity and heating effectiveness (Hughes, 1981; Plog, 1980; Skibo, 1992; Rice, 1996) but

social meaning was often derived from the style, shape and decoration of the pot (Berg, 2007, p.

)
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Figure 5.2: The Complete wall from the storeroom of the tomb of Ty, depicting the various craft scenes. Women are coloured
yellow, men brown (Epron & Daumas, 1939, p. pl 71)
Osiris.net 2012: http://www.osirisnet.net/mastabas/ty/e ty 04.htm

235). This is insufficient since no account is taken of issues such as the behavioural techniques
that potters use in finding clay sources or the methods they use in building their pots (e.g.
through slab, coil, pinch, mould or wheel). Such issues should also be studied as they all derive
from how their society is structured and organised. Traditions within the society will determine
how all the underlying manufacturing processes occur, as well as what stylistic choices are
fashionable at the time. Potters are adaptable to circumstances and will try to create pots from
almost any clay and make the best use of whatever materials are available to them, often using a
variety of everyday items as tools e.g. wire, rib bones, sponges, quills (Cardew, 2002, p. 110).
In addition, they also have to subscribe to local traditions and market demands, particularly if
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they are producing vessels for local groups. Not having a source of a particular clay is not
necessarily an inhibiting factor. For example, Cameroon potters have select areas where they
gather their clays at particular times of the year in a particular range, and normally their potting

is restricted to during the dry season (Gosselain, 1994).

Potters who build their pottery by hand are able to use more variable types of clay as
well as less refined clay bodies, whereas potters who throw on a wheel are restricted to more
refined clay bodies (Colbeck, 1982, p. 10). Archaeologists often try to ascribe workshop
production to the use of a particular type of clay mix or shape of vessel (Kroeper, 1992, p. 30)
but occasionally can miss the points made by ethnographic researchers. For example, potters
often use varied mixes of clays depending on when they have been mined or what materials they
have to hand to make up a workable clay. 19" Century Balkan potters have been recorded as
adding dung, goats’ wool, bristles, tow, straw, chaff, soot, and/or calcite to their clay mix
(Filipovic, 1951, p. 160). The suitability of the clay depends upon what the finished vessel will
be used for, but ease of access to local potting clays is often the chief factor for pottery
production e.g. the town of Bailén in Andelusia, Spain (Curtis, 1962, p. 491; Nicklin, 1979, pp.
441-3). In the next section, the application of such useful ethnographic studies will be applied to

the advent of the potter’s wheel.

Ethnographic Comparisons

As was suggested in Chapter 4, when elite individuals have control of the objects
produced, they also gain control of the craftspeople and the technologies they use and therefore
control the status of both themselves and the craftspeople (Herbert, 1993). Technologies allow
such elite agents to construct social identities and power relations as well as producing
utilitarian objects (Dobres, 1999, p. 129). The types of labour that an individual performs and
the types of services or goods they offer to a group help to define the individual’s place in
society. Prestige and status are often derived from the work one performs, particularly in

complex societies (Costin, 1996, p. 113). Gender often establishes the range of economic
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activities permissible since crafting in complex societies is materially and ideologically linked

to the power hierarchy and to social participation (Helms, 1993).

Ethnographic research has proved a popular method of understanding “non-western”
cultures and craft traditions. Vincentelli (2003, pp. 40-4) focused her ethnographic work on a
wide ranging study of the potters of the world, and postulated that the introduction of kilns and

wheels nearly always involved a shift of the gender of the potters. In general, women are the

Figure 5.3: A relatively rare example of a man making pottery using the hammer and anvil technique, an activity normally
undertaken by women. El Nazla, Faiyoum ,Egypt. Photo: S. Doherty

primary pottery producers, making pottery by hand using the paddle and anvil technique (but
see Figure 5.3), whereas the men finish the vessels or throw other vessels on the potter’s wheel.
When the wheel is utilised, it is associated with male full time “specialised” manufacture,
whereas pottery made by hand is by women and is associated with part-time household

production (Rice, 1991, p. 437).

Often the sexual division of labour is described as, “the original and most basic form of
economic specialization [sic],” (Murdock & Provost, 1973, p. 203); and there is a general
assumption that female craft is “domestic” whereas male craft is associated with “industry”
(Maclean, 1998, p. 163). Foster (1959b, p. 113) has quoted numerous authorities on the links
between men and the potter’s wheel and the change in craft to more industrial processes and
increased speed of production (Childe, 1954, p. 204; Harrison, 1928, p. 36; Laufer, 1917, p.
162; Turney-High, 1949, p. 174). Foster (1959b, pp. 116-7) admits that the correlation of

potter’s wheels and males is “one of the mysteries of history,” but suggests that the differences
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of physical strength between the sexes may be a factor. However, as Rice (1991, pp. 438-9)
contends, women seem to have no problem performing other physical labours e.g. grinding
corn, laundry, ploughing etc, (see Chapter 6 for further consideration of Foster’s theory). It may
be that using tools or machinery such as the kiln and potter’s wheel may have been taboo for
Egyptian women, as has been noted by Brouwer (1987, pp. 152-153) for South Indian women

as such machines were associated with the mother goddess Kali.

This gender divide occurs in most modern potteries of Egypt, as noted in the potteries of
Deir el Mawas (Nicholson, 2002), and el Fustat (van der Kooij & Wendrich, 2002). However, it
was not the experience of the author in 2011 at El Nazla pottery in the Fayoum where men were
witnessed making hand-built and wheel-thrown vessels (see videos in Appendix V and Figure
5.3). The status of potters in ethnographic studies are often viewed as lowly, as making pottery
is a dirty craft (synonymous with excrement) and the pots they create are viewed as simplistic,
backward containers, particularly if created by women (Lustig-Arecco, 1975, p. 6). In India, the
potters belong to the lowest social class “The Untouchables” (Roux & Corbetta, 1989). In sub-
Saharan Africa, blacksmiths and potters are sometimes considered to have dangerous
knowledge and magical powers, and so are often kept apart from the rest of the group (Barley,
1994, pp. 63-4; Gosselain, 1999, p. 205; Herbert, 1993). This low socio-economic viewpoint of
potters has parallels in the Egyptian texts described in Chapter 3, e.g. Papyrus Sallier II, column
V, lines 5-6 or the Satire of the Trades (Holthoer, 1977, p. 18; Lichtheim, 1975). A sense of
social hierarchy within the workshop can be gleaned from a variety of sources, in the form of
archaeological remains, artefacts such as workshop models popular in the Middle Kingdom,
literature (although the inherent bias against any occupation other than scribal has to be taken
into account), and pictorial representations. Notably, in tombs and sculptures e.g. the statue
from the tomb of Nikauinpu depicts the potter’s ribs prominently displayed and clay or wooden
models also suggest that the life of the average Egyptian potter was not a particularly wealthy

one (see Chapter 3 and Figure 5.4).
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Figure 5.4: Evidence for social status of the potter at the wheel displaying prominent ribs

Limestone statuette, body and wheel in red/brown, base black

6™ dynasty, tomb of Nikauinpau, Giza, 13.2x 6.7x 12.5cm, Oriental Institute, University of Chicago OIM 10628.
(Teeter, 2003, p. 25)

Textual sources also provide useful information relevant to the life of the potter. Shaw
(2002, pp. 18-19) has listed the professions of 182 households of “the town region of the west of
No from the temple of Menmaare to the settlement of Maiunehes,” found on the verso side of
Papyrus BM 10068, one of the collection of Tomb Robbery Papyri dating to the year 16 and 17
of Ramesses IX (see Table 5.1). While the papyrus is of New Kingdom date, it is still a valuable
resource. The high number of priests is likely to be due to the proximity of a temple in the area,
probably the temple of king Menmaare that is mentioned in the text. It is also likely to be
indicative of the situation on the West Bank of Thebes, which this text describes. The relatively
low number of the potters in this case would make sense when compared with modern
ethnographic research (Nicholson, 1995b). Often a potter would have several assistants,
frequently children, and only a few of these would have considered potting to be a full time
activity, since this was restricted to certain times of the year when clay sources were good or

when the fields did not require tending e.g. inundation.
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Table 5.1, showing the percentages of different professions mentioned in Papyrus BM 10068,
(Shaw, 2002, p. 19)

Priests 28 Chief stablemen 3 | Incense roasters 1
Herdsmen 10 Land workers 3 | Doctors 0.6
Scribes 7 Brewers 2 | Guards 0.6
Fishermen 7 Potters 2 | Gold workers 0.6
Coppersmiths 5 Porters 1 | Measurers 0.6

In this case, it is likely that the potters identified are those who specialise in using the
wheel rather than the potters making pots by hand. Since hand-made pottery would have been
done as and when it was required by the household. As is noted ethnographically, women could
also have produced household pots, perhaps undertaking this activity alongside other chores.
While women almost are never observed working on the potter’s wheel in traditional
workshops, they will perform almost all other tasks including clay preparation, hand building,
decorating, and finishing etc (Nicholson 1995b, pp283, fig 9.2). In addition to the knowledge
and skills, the use of the wheel required rather more organisation and continuous use for it to be
a profitable venture and to enable ongoing supply to a demanding market. Models and tomb
scenes indicate that there may have been particular areas where workshops were located, often
close to other craftworkers’ workshops in industrial quarters e.g. carpenters or blacksmiths (see
Chapter 3 Table 3.1.) as seen at the Amarna (Nicholson 1992; 1995a) and Lachish excavations
or near to temples and palaces as at Hierakonpolis and Tell Yarmuth (Baba, 2006; Roux & de
Miroschedji, 2009; Roux, 2009, p. 199). Whether all potter’s workshops were near to palaces

and as part of the estate of wealthy landowners is uncertain, but some archaeological remains
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indicate that some craft activities, notably potting, cobbling, painting, and bread making could
all have been performed at some level in the home. The sheer quantity of basalt chippings found
at the Amarna houses (P49. 3-6) would provide evidence of a series of workshops next to the

houses (Kemp, 1995).

Longacre’s (1999, p. 44) notion that the more specialised an industry and a person
becomes, the less creativity they display can be shown to be true from ethnographic studies, as
the pottery making is reduced to a production line not dissimilar to our mechanised systems.
The modern potters of Ballas have organised the production of their amphorae into clearly
defined activities. The Ballas potters make their wares using marl clay from one part of Egypt,
Ballas (Deir el Gharbi) in the Delta (Nicholson & Patterson, 1989). Compared to the Nile-silt
potters’ chaotic and disorganised workshops, the Ballas industries appear highly organised with
mostly all of these potters making amphorae in large workshops (Bourriau, 2002, pp. 78-95).
There are often several workshops in one area, all being supplied with the same clay by miners.
It is possible to trace which potter made what type of pot, as each potter’s apprentices form the
handles of the amphorae in a particular way. In addition, they allocate particular intermediaries
to sell their wares to a specific market, each market favouring slight differences in the size,
shape, texture, or temper of the pot. This is the result more of taste and fashion rather than
particular obvious differences (Nicholson & Patterson, 1989; Nicholson, 2002, pp. 138-146).
Similar inferences could also be made for ancient potteries, where presumably the ancient
market was just as fickle with its own preferences. Ancient sources provide evidence of the
chaotic nature of some potteries and the relatively low status of some potters, if they were not a

master craftsman.

Kilns, Potter’s Wheels and Workshops

When using a potter’s wheel, potters need to be located in a permanent workshop near
clay sources and local markets (van der Leeuw, 1976, p. 87). For practical reasons, the potter’s

wheel given its weight, and size (see Chapter 2), needs to be embedded into the ground in order
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to be spun effectively and avoid oscillation. The use of the potter’s wheel would mean that the
entire pottery production process must become more mechanised, with apprentice potters
assisting the lead potter by handing him clay as he works to speed up the production of pots.
This rate of production would allow for the extra cost of transporting finished vessels and

procuring clay through dependable transport.

Hand-building and open firing have arguably no need for structures or permanent
features such as kilns or workshops, but require only a suitable source of clay and firing
material, and consequently archaeological visibility would be very low or non-existent. In
contrast, one would expect kilns and areas of workshop activity to be more obvious to
archaeologists as the continual firing of the kilns would show up in magnetometry surveys e.g.
at Gurob (Boatright & Hodgkinson, 2010; Hodgkinson, 2012) and workshop floors and walls
should also be more easily discernible. There are relatively few early pottery workshop sites
identified in Egypt, with the exceptions being at Hierakonpolis (Adams, 1974, p. 20), and Abu
Sir (although a variety of kilns have been uncovered see Appendix I). In the section below, the

evidence for the development of pottery kilns, workshops and wheels will be investigated.

The organisation of pottery workshops has been variously discussed elsewhere (e.g.
Costin 1991; Peacock 1981; Rice 1987:183-91; van der Leeuw 1976 and in Chapter 4). The
different steps and/or complexity of the production process suggests different levels of ceramic
production. Consumption of products such as ceramics is assumed to be at the local level, due to
limitations of transport, market demands, and ease of production. In most ancient societies, the
basic level of organisation of production was focused on the household, for reasons of self-
sufficiency (Sahlins, 1972). van der Leeuw (1976) defines pottery household production as
occasional, simple and produced locally by non-specialists, and Rice (1987, p. 184) adds that
the household system has little opportunity for specialisation and intensification. For household
production, the most technologically simple methods were employed with little investment in

specialist machines or tools. Often clay fabric types in use locally relate to function e.g.
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limestone chips were added to the clay used to create to cooking vessels and such vessels have

been found in the Southern Levantine sites dating to Early Bronze Age I (Dessel, 2009, p. 122).

The next step up is household industry where the production of pottery is made by
semi-specialists where the finished product had an exchange value and were produced solely for
this purpose. An example of this could be wavy-handled jars, black-topped and red-polished,
made in the Pre and Early Dynastic Periods specifically for depositing in graves and were often
filled with mud or ash rather than food (Serpico, 2004, pp. 1018-9). Kiln sites near the Great
Wadi at Hierakonpolis seem to suggest specialist production outside of the domestic sphere
(Friedman, 1994, p. 896) but perhaps on an part-time level. Given that the products were mostly
consumed by the communities who made them there is little evidence for long distance

exchange as during the Nagada I and II (Takamiya, 2004, pp.1034).

Full time specialisation is much more easily discernable in the lithics and stone vessel
industries than in the ceramics. By the Nagada II period (3600-3200 B.C.) there was a rapid
expansion in the volume of stone vessels being produced, perhaps suggesting that a faster and
more reliable method of production was introduced. This was particularly the case at
Hierakonpolis, where stone vase workshops have been located less than 50m away from the
main temple of Horus of Nekhen (Kemp, 2006, pp. 196, fig 68; Quibell & Green, 1902, p. plate
LXXIII see Chapter 4, Figure 4.10). Another workshop dating to the Old Kingdom has recently
been located near Sheikh Said (Willems, et al., 2009) perhaps indicating that the temple
personnel were regulating the vessel production. Secondary evidence demonstrating the control
of elites by organising the craft workers can be found in the increased use of administrative
paraphernalia such as writing systems, labels, potmarks (Wodzinska, 2009b) and seals (Baines,
2007). Long distance trade networks involving these craft specialists were likely to be actively
controlled by the rulers and their court, and is represented on objects such as the Gebel el Arak
knife* (Mark, 1997). However, the term specialisation for mass-production or commercial

purposes cannot be applied to pottery during the Nagada III periods, since at this point the

* Musée du Louvre, (Accession number E 11517).

152



How did the Potter’s Wheel come to Egypt?

specialists were importing and working luxury goods e.g. ripple flaked knives, Decorated ware
pottery (Aksamit, 1992, pp. 17-21). The value of such items was derived from the elaborate
nature of their manufacture by craftworkers attached to the temples. The elites no doubt
organised this so that they could control what the artisans were making, but they may also have
wanted to create social inequality (Brumfiel & Earle, 1987, p. 3). The introduction of the
potter’s wheel would be the next logical step in this increasing specialisation process. However,
before it could be fully incorporated into the workshop and developed for more industrial
means, it would first have to be accepted as a beneficial technological improvement which
would enable the elites control the potters working in their estate and temple workshops and

therefore merit elite sponsorship.

The potter’s wheel and the kiln seems to make their earliest appearance pictorally in the
5™ dynasty mastaba tomb of Ty at Saqqara (see Chapter 3, Figure 3.2; Steindorff, 1913, p. tafel
83 and 84). As discussed previously, there is much evidence to suggest that kilns, potter’s
wheels and indeed workshops were likely to have been in place from Predynastic and Early
Dynastic times. In the Nagada III period, pottery made in Upper Egypt was being distributed to
Lower Nubia and southern Palestine, indicating the establishment of pottery workshops which
produced vessels to hold the products being traded (Brandl, 1992). Until the Naqada II period,
pottery was exclusively made of alluvial clays.’ These clays are easy to work, shape and fire and
are the most ubiquitous clay in Egypt as they can be relatively easily collected from all along
the alluvial plain of the Nile. The beginnings of the use of Marl clays, mostly only available
from the Ballas and Qena regions of Egypt, and their generally higher firing temperature
perhaps meant that the Egyptians had to become more organised in their pottery production.
During the Old Kingdom on the tomb of the deceased person it was popular to describe
common everyday life scenes that the deceased might have been associated with during their
lifetime. At this time, the elite members of the society became more of a person in their own

right rather than just an extension of the Pharaoh’s court as had previously been the case when

5 Which Egyptologists refer to as Nile Silt, see Appendix IT
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the courtiers were buried beside their king in secondary burials. Ty was Director of the
Hairdressers of the Great House (i.e. the palace) and also the overseer of estates and temples of
Kings Sahure and Neferirkare and so would have been involved with the day-to-day
administration of the temples and estates. Presumably, his duties included organising the supply
of pottery, and its production, although indirectly. The display of the workshop scene is
therefore quite pertinent. Ty’s workshop seems to provide evidence that there might have been

specialised potters who were involved in the making of a select pottery shapes.

It has been noted by Wodzinska (2009a, pp. 233-239; 2009b, p. 245) that conical and
flat bread moulds have different potmarks at the 4™ dynasty site of Giza, even though all were
made at the same place. These could be linked to different workshops, or being made onsite in
bakeries. In modern pottery production potters specialize in particular shapes and often produce
only a set number of vessel shapes, despite being capable of more (Nicholson, 2002;
Wodzinska, 2009a, p. 237). Nile silt clay potters in contrast to marl clay potters seem to produce

a more varied corpus (Nicholson & Patterson, 1989; Nicholson , 1995a, p. 294).

The firing of pottery in Ancient Egypt occurred in a variety of ways. Arguably the
simplest was bonfire firing or open firing where a trench was dug, fuel and sawdust laid inside
and the pots arranged in it with more fuel placed on top. Once lit, there is relatively little control
over the temperature of the fire, but provided that pots are well arranged and not too much fuel
is used, many viable pots can be produced.The next stage is the more sophisticated screen, pit or
box kiln, known from Predynastic times and found at site HK11 C at Hierakonpolis, which may
have been used as an aid in the brewing process rather than a kiln (Friedman, 2004, p. 18; Baba,
2006, p. 19; Takamiya & Baba, 2004, p. 19). At Hierakonpolis, these screen kilns had walls of
mud brick c20-30cm surviving in a square or horse-shoe shape surrounded a mud brick platform
and 2-2.5cm in diameter. Pots were placed in the back of the pit with the fire at the front to take
advantage of the prevailing northerly winds (see Figure 5.5). Some examples of these kilns are
partially buried in a pit and then the walls built around this, most pits are 1m in diameter (Baba,

2005, pp. 20-1).
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Figure 5.5: Experimental reconstruction of the pit kilns located at HK11 C Square B4ANW (Baba, 2005, p. 20)

Figure 5.6: The Fire dog features from Hierakonpolis square A6, HK11 C, feature 12. (Takamiya & Baba, 2004, p. 19)
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Some “ large pot” kilns such as that found at el-Mahasna (Garstang, 1902, pp. 38-40)
and square A6 at Hierakonpolis contained rods of clay apparently being used as fire bars or fire
dogs c. 15-25cm high. These were placed in an upright position, either to support the pots and
keep them away from the flames (Takamiya & Baba, 2004, p. 19) or to support larger vessels in
which smaller ones were placed to protect them from the excessive heat (Harlan, 1982;
Nicholson , 1993, p. 108). Feature 12 at HK11 C (see Figure 5.6) contained 13 such
firedogs,standing upright, slightly curving inwards arranged in four concentric circles, which
became successively smaller. Each circle of firedogs were of different heights to support a
vessel. These sort of “ large pot” kilns are likely to have been in use from Naqgada Il onwards

¢3650 B.C. (see Figure 5.7).

The famous Black Topped ware (see Chapter 4, fig 4.2) made of thin walled Nile silt
clay may have been produced in screen/box kilns similar to this (see Figure 5.6 and Figure 5.7),
indicating the beginnings of workshop production and specialisation of potters. In order to
achieve the black and red colour differences, it seems that the Predynastic potters created a
combination of reduction firing and carbon rich smudging, perhaps initially invented to make
the interior of the vessel less porous to water than the outer. This was likely to be a one step,

rather than a two step process as suggested by Lucas (1932, p. 94) with the pot being upturned

Firedogs
Large
Pottery
Vessel

Figure 5.7: The screen kiln at el Mahasna (Garstang, 1902, p. 39)
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and sawdust or resin placed in the base to induce carbon smudging (Hendrickx, Friedman, &
Loyens, 2000, p. 173). So far no kiln has been identified particularly with black topped vessel
production (Hendrickx, Friedman, & Loyens, 2000, p. 178) despite Barbara Adams (2000, p.
20) suggesting the kiln sites at cemetery 6 as likely candidate. It is possible that the majority of
Predynastic pots were fired in a bonfire style firing (Spencer, 1997, p. 46). Although the area
did contain a number of Black topped pottery wasters (Smythe, 2005, p. 21). Maczynska (2004,
p. 428) considers that the use of screen kilns are likely for Petrie’s P-ware (polished red) and s-
ware (late class) as they are of finer fabric. In addition, kilns Hk39, Hk40, Hk59 and Hk59A at
Hierakonpolis have been excavated next to red polished ware jars (Hendrickx, Friedman, &

Loyens, 2000, p. 176; Geller, 1984, pp. 92-94).

From the Old Kingdom onwards the most common kiln was the updraught kiln, first
depicted in the pottery workshop scenes of Ty in the 5™ dynasty (Chapter 3, Figure 3.2 and
Figure 5.2 this chapter). Box kilns were still in use up to the New Kingdom and most likely
beyond and some examples have been identified in Amarna’s industrial quarter by Nicholson
(1989). Updraught kilns are tall, biconical, circular or horseshoe shaped kilns ranging from
c0.8m-3m in diameter (see Appendix I). Their larger size and more controlled firing capabilities
may have allowed the Egyptians to experiment with their pottery wares and to use desert Marl
clay that generally seemed to be fired at slightly higher temperatures than Silts. In addition, the
new style of kilns may have allowed the Egyptians to use finer pastes of clay for their pottery
vessels, while increasing the likelihood of more finished vessels surviving the firing process
(Nicholson & Patterson, 1989; Nichsolson, 1993, pp. 105-106). These larger kilns ensured
greater fuel efficiency with less heat loss through the walls, a higher temperature and better

control of the atmosphere around the pots (Hodges, 1971, pp. 35-39; Wood, 1990, p. 26).
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Figure 5.8: The Assistant Potter in the tomb of Ty in front of the kiln, shielding his face with his hand. storeroom, register
7, Saqqara, Egypt ¢ 2450-2300 BC (Epron & Daumas, 1939, p. pl 71)

Updraught kilns are a much more permanent structure than bonfire firing since they
comprise a circular structure of walls of mud bricks with a firebox in the centre, separated by a
partition with a perforated floor supported by a central wall or pillar. A fire is constructed in
front of the firebox, hot gases rise and pass through the perforated floor and into the vessels and
then out through an upper chimney or flue. Temperatures are controlled by the intensity of the
fire and the amount of air draft allowed in. Sometimes a screen is affixed to cover the hole (see
Potter 1 in Chapter 3 Figure 3.2 and Figure 5.8 above) where the potter has opened up the kiln
door and is screening his face from the heat). Early examples of updraught kilns have been
uncovered at Ain Asil, where various kilns and two associated workshop remains were
uncovered southwest of the main town (see Figure 5.9). The kilns belong to four phases of use,
with most fireboxes opening to the south, perhaps to take advantage of the prevailing winds

(Soukiassian, Wuttmann, Pantalacci, Ballet, & Picon, 1990, pp. 5-9).
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Figure 5.9: The multi-period pottery workshop at Ain Asil. Soukiassian et al. (1990), pg 12, fig 5

The fact that such a large structure as a kiln was needed suggests that pottery production
from the Early Dynastic Period became a more industrialised process, with permanent
workshops and specialised workers i.e. the potters required to work all day every day solely to
produce pots. There was clearly a demand that needed to be met beyond domestic household
requirements. The use of the potter’s wheel may have been fundamental in this process. It seems
to be no accident that the first depiction of the potter’s wheel in Egypt in the tomb of Ty (Epron
& Daumas, 1939) also includes the first depiction of a pottery kiln, and a pottery workshop, and
consequently provides clear evidence of elite sponsorship. Within this workshop at least four
specialist potters and their assistants are all engaged in work to produce pottery quickly and

efficiently.
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When then, does elite sponsored-workshop production become more widespread in
Egypt and how does the potter's wheel fit into this process? Archaeologists often ascribe higher
value to elite “luxury” goods e.g. fine tableware pottery. However, in antiquity, greater intrinsic
value may have been ascribed to the more utilitarian items such as storage jars used to transport
staples such as oil, grain etc (Bourriau, 2002). So called elite items were usually destined purely
for the grave, and were likely to have been made by local artisans, whereas storage vessels e.g.
amphorae would have been transported throughout the known world and would have been made

on an industrial scale in workshops using potter’s wheels designed for the task.

Workshop specialisation

Although there is no single definition of craft specialisation (Rice, 1987, p. 281), it is
often viewed as the standardisation of vessel shape, size and fabric. However, such studies often
focus on the results of production, namely the pots rather than the means of production, i.e. the
workshop and tools used to create the vessels (Dessel, 2009, p. 124). Some of the best examples
of pottery workshops come from the Near East rather than Egypt (see Chapter 2, with the
possible exceptions of Abusir (Verner, 1992), Amarna (Nicholson & Patterson, 1989;
Nicholson,1995b: 1992) and Ayn Asil (Hope, 1979;1995; Soukiassian, Wuttmann, Pantalacci,
Ballet, & Picon, 1990)). These examples enable insight into the industrial processes and
production methods employed by the Egyptian potters, with tomb scenes such as those at Beni
Hasan and written records e.g. Neferirkare and Raneferef archive (Posener-Kriéger, Verner, &
Vymazalova, 2006, pp. 266-268, pl. 48-9), Abu Sir (see Chapter 3) being used to fill in the gaps

(Nicholson & Doherty, forthcoming).

At the Late Bronze Age I1A workshops, at Hazor excavated by Yadin (1958; 1960) a
series of buildings associated with a cultic shrine contained a potter’s workshop with
workbench, potter’s wheel bearings, cobbled floor clay preparation areas and tools. Three sets
of wheel bearings were all found within a larger potter’s quarter. The workshops had open-

fronted booths on the streets perhaps for the potters to sell their vessels. One of the wheel
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bearings was uncovered in association with a cultic pottery mask, perhaps indicating the cultic
significance of the pottery produced in the workshops (see Figure 5.10). The workshops were

located close to a stelae shrine and the Hazor city ramparts.

Figure 5.10: Hazor pottery mask (C 1136) and wheel bearing (C1200/2) in situ. Locus 6225, Stratum IB LB II
Yadin 1958, pl CLXXXII Area C

The Canaanite potter’s workshop dating to the Late Bronze Age III located in a cave near the
tell at Lachish (Tell el-Duweir Palestine) was discovered in the 1937/8 season by J. L. Starkey
and contained one of the most complete set of potter’s materials and instruments (Torczyner,
1938; Tufnell, Murray, & Diringer, 1953). Notable among the finds were two in situ potter’s
wheels, comprising two stones of basalt and local limestone. This workshop and its contents
helped to answer a great many questions regarding the methods and tools that the potter used.
The workshop was located within a cave relatively far from the city residential areas, and close

to good sources for the procurement of clay (good sources of loess clay were located

161



The Origins and Use of the Potter’s Wheel in Ancient Egypt

approximately 180 metres away (Rosen, 1986, pp. 58, 129-31)) and water. In addition, the
resulting smoke of the kiln would have made it undesirable to other residents. In the hot climate,
the cave would ensure that the clay remained cool, and the isolated location would enable the
potters to work in peace without much distraction and they also would have a wide area in
which to dry their pots. It is interesting that one of the potter’s wheels (or mortar/pivots as
described in the site plan see Figure 5.11) are located apart from the rest of the workshop, in pit
A. At Lachish, the Late Bronze Age potters’ tools included bone points, pebble and shell
polishers, sherd smoothed to use as ribs or turning tools were uncovered (Magrill & Middleton,

1997, pp. 68-9,72, fig 6a; Tuffnell, 1958, pp. 291-3, pl 49:12-13).

These two examples of pottery workshops suggest that the production process became
more industrialised during the Late Bronze Age IIA and III periods. If they were located on the
outskirts of towns as in the Lachish example, possibly due to the low status of the potters, the
associated fire risk of the kiln and the easier and quicker access to clay and fuel that the potters
would have by not being inside the town (Simpson, 1997a, p. 50). Within the site of Lachish,
there is perhaps evidence of craft specialist segregation, with the master potter having his own
designated area and the apprentices occupying the rest of the workshop space. Pit B (located
down a flight of steps) was where the results of the potter’s labour were left to dry, and around
forty complete fired vessels were stored, close to both the entrance and the wheel, presumably
so that the master potter could oversee the working environment and processes. The potters
were apparently supplying their local community located in the town upon the tell at Lachish.

Some may also have been produced for the wider trading markets (Magrill & Middleton, 1997).
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Figure 5.11: Plan and section of cave 4034 at Lachish (Magrill & Middleton, 1997, p. 69)

The First Occurrence of Wheel-thrown Pottery in Egypt

It seems that it is no accident that the first examples of wheel-thrown pottery comes
from contexts of the highest social level: that of Egyptian royalty. Beginning with the reign of
Pharaoh Sneferu, first ruler of the fourth dynasty, small arguably inexpertly thrown vessels
began to appear in royal cultic contexts. They were mass-produced, but were destined for a
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specific cultic and funerary sphere, and were used daily as part of the offering rituals to the dead
and then discarded after one use (in a similar manner to the Mesopotamian bevelled rim bread
bowls (Beale, 1978)). These 4th dynasty miniature vessels seem to only occur in elite and royal
ritual contexts, such as pyramid mortuary temples, tombs and chapels, beginning with the
foundation deposit at the pyramid of Sneferu at Meidum (Clayton, 1994, p. 45; Dodson, 1995,
p- 27). These vessels were created to serve and nourish the ka of deceased royal and private
individuals with a token offering of food and drink, shaped to look like miniature plates, beer
jars and uguent pots (see Figure 5.13). Once the rituals were finished for the day, the used
vessels were then deposited into large rubbish pits such as those at the pyramid temple of
Menkaure found by Reisner (1931). It is likely that later they ended up being incorporated into
wall linings e.g. mastaba of Prince Neferma’at at Meidum or foundation deposits when the pits

were cleared to make way for more (Charvat, 1981; Reisner 1934) (see Figure 5.12 below).

= P Al IR AR L T G

Figure 5.12: The Miniature vessel dump outside Sneferu’s Meidum pyramid, 4" dynasty from el-Khouli’s 1991
excavations . Photos: S. Doherty
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Excavations at the edge of the Meidum pyramid of Sneferu in 1989-1991 (el-Khouli,
1991) revealed vast quantities of miniature vessels within the debris of previous excavations
(Flinders Petrie 1890-91, published 1910), Pennsylvania University under director Alan Rowe
in 1929-30 (published 1930)) close to ground level, which former excavators had left. el-
Khouli’s (1991) team uncovered part of the foundation walls of the approach of the small
mortuary temple previously exposed by Petrie’s excavators (1910, p. 2). Alongside the walls
hundreds of miniatures were discovered, mostly complete (el-Khouli, 1991, p. 13). More were
found during excavations at the nearby mastaba of Neferma’at and Itet, together with some rim
and body sherds of Meidum bowls, all dating to early 4™ dynasty (Milward Jones, 1991, pp. 43-

5).

UC 17625 UC17632 UC17630

Figure 5.13: Examples of miniature vessels from Meidum © Petrie Museum of Egyptian Archaeology (Petrie 1892, pl
XXX; Petrie, Mackay, & Wainwright, 1910, pl XXV). UC17625 9.3¢cm, UC17632 7.4cm, UC 17630 6.7cm

Petrie was the first to uncover the mortuary pyramid temple of Sneferu, the causeway
leading up to the temple and an unfinished causeway known as “the Approach,” which runs by
the edge of the southern side of the causeway stone foundations and contains the remains of a
retaining wall. By this wall, two foundation deposits of 21 items of pottery, pottery and basalt

stands, stone vessels and a corn grinder were uncovered dating to the late 3™ and the early 4"
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dynasty (Petrie, Mackay, & Wainwright, 1910, p. 2 pl XXV). The foundation vessels were
comprised of miniature pottery bowls, stone model vessels or Meidum vessels, some spouted.
No other pottery types were found within the foundation deposit, highlighting the very great
significance that these royal funerary vessels had within the ritual (see Figure 5.14).
Significantly, it seems that Sneferu was the first Pharaoh to instigate the sponsorship of potters
to use the potter’s wheel for throwing miniature vessels destined for the cult of his ka. Perhaps

these potters even lived within the vicinity of the Meidum pyramid town ¢ $neferu (see Chapter

7).
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Figure 5.14: The Meidum Pyramid foundation deposit, containing miniature vessels (nos 20-24), examples of Meidum bowls
(‘e.g. no. 42) and basalt stands (36 & 37) within a sealed 4™ dynasty context. Petrie, Mackay, & Wainwright, 1910, p. 2 pl XXV

SUMMARY

In this Chapter, the investigation of the conditions necessary for the uptake of a new
technology has enabled greater understanding of why the Egyptians adopted the use of the
potter’s wheel. There is evidence of close interaction and sharing of pottery types and new
technologies throughout the Near East, Levant and Egypt. The potter’s wheel it appears was
first used in the Near East between 4000-4500 B.C. There is evidence for the potter’s wheel in
the Egyptian delta ¢.3500-3300 B.C. as Canaanite potters living in Egypt used a potter’s wheel
to thin and shape Canaanite style pottery but using local Egyptian Nile silt clays. As in the Near
East, the instigation of the potter’s wheel was through elite sponsorship, possibly through
transference of potters between the royal courts, but more likely through colonisation of Canaan

and Palestine; and through trade links between Egypt and these neighbours. An analysis of
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where wheel-made pottery occurs (whether that be in domestic, funerary or cultic contexts) and
where pottery workshops have been located has aided recognition of the development of the
kiln, the potter’s wheel and the pottery workshop as a potentially elite-sponsored craft
undertaken for a specific purpose other than the mass-production of domestic wares. The
potter’s wheel was used during the Middle Kingdom Egypt to manufacture mass-produced
wheel made pottery. However, initially the potter’s wheel was initially used to produce a select
range of miniature and model vessels within particular context, of funerary and cultic offerings
(Barta, 1995, pp. 22-4). Several thousand of these miniature vessels have been found
particularly in contexts such as the pyramid temples Sneferu at Meidum (Allen, 2006, pp. 19-
21) , Menkaure at Giza (Reisner, 1931, p. 228) and mastabas such as Ptahshepses at Abu Sir

(Charvat, 1981, p. 148).

There are gender issues relating to the potter’s wheel, supported by ethnographic
parallels. When males start to manufacture pottery using the potter’s wheel, it is a full time
specialised activty designed to manufacture pottery destined for prestigious elite contexts.
Women do not appear to have utilised the potter’s wheel, but seem to restrict their potting
activity to part-time hand-building vessels for household use. Men seem to work in pottery
workshops, either located in industrial quarters with other craftworkers or near to temples,
palaces or shrines.The levels of ceramic production were detailed including the development
firing processes involved, and it appears that by the 5™ dynasty the most common form of kiln
was the updraught kiln. This is the most likely choice to be used when potter’s wheels were
incorporated into the pottery production sequence, as the two are always depicted together in

tomb scenes.

Chapter 6 will address how the Egyptians went about this new process of throwing
vessels on a potter’s wheel. Heretofore, the potter’s wheel had only been used by the peoples of
the Near East (and also in the colonies around Buto in the Delta) to finish and thin coil made V-
rimmed pots (Faltings, 1998a; 1998b). Throwing however, is an entirely different process,

requiring the potter to learn different bodily movements and new skills in order to achieve the
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desired result. Chapter 6 aims to deconstruct the manufacturing methods used by the Egyptians

to create wheel-thrown pottery.
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Chapter 6:

Detecting the Use of the Potter’s Wheel in

Egyptian Pottery

By examining manufacturing marks on pottery and determining which marks are characteristic
of wheel-made wares through comparing them to experimental examples, it is hoped to achieve
a more complete view of when and in what manner the Egyptians were manufacturing their
pottery vessels on the potter’s wheel. The first step (as begun in Chapter 5) will be to identify
possible wheel-thrown pottery through examination of Egyptian pottery collections of the Petrie
Museum of Egyptian Archaeology, the British Museum, the Ashmolean and Cyfarthfa Castle to
consider to what extent the use of the potter’s wheel can be noted on pottery. Some of the
Predynastic and Early Dynastic pots from these assemblages seemed to display certain
characteristics associated with wheelthrown pottery, whereas pottery of the Old Kingdom
exhibited still more. A set of criterion will be outlined in this chapter based on experimental and

archaeological examples of wheel thrown pottery.

Through practical experimentation by manufacturing replica pottery using a
reconstructed potter’s wheel based on pictorial, literary, ethnographic work and excavated
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potter’s wheel bearings (as outlined in Chapters 2 and 3) it will be possible to deconstruct the
manufacturing methods used by the Egyptians to create wheel-thrown pottery by comparing
them to modern throwing techniques. From these experiments, a greater understanding of how
to determine what manufacturing processes were involved in the excavated pottery assemblages
will be achieved. This chapter aims to provide a fresh perspective to analysing and examining
wheelthrown pottery and to gain a greater understanding of the techniques that the ancient

potters used when making their pottery using the hand-spun potter’s wheel.

The journey towards the invention of the potter’s wheel is likely to have evolved in a
number of sequential stages. A supporting device e.g. a large pot sherd or mat rotated on the
ground may have evolved into a turntable using two pierced basalt disks, and then into a potter’s
wheel. Alternatively, a potter may have decided to develop their own potter’s wheel, using the
already known pivot and socket designs which were formerly used for door hinges and known
as early as Naqada II (see Chapter 4 Figure 4.9). Whatever the method used to obtain or invent
the wheel, the crucial development was the expertise and capability of the potter to utilise
centrifugal force in order to achieve a pot that was thrown. Ethnographic evidence such as that
relating to the potter’s of South America (Litto, 1976, pp. 106-7) suggests that it is possible to
rotate a pot on something as simple as a large pottery sherd, so that it exhibits rilling marks
similar to wheel-made pots. These spiral and rilling marks usually only occur on the uppermost
part of the vessel when the base of the vessel is sufficiently dry to rotate it at speed. The base is
placed in a depression in the ground and rotated allowing the body of the pot to be shaped
through centrifugal force, but without the centring effect of a potter’s wheel (Shepard, 1968, pp.
60-62). This methodology is exemplified in early Naqada IIb pots which often show fine
parallel rilling marks around the inside of their rims and upper bodies, but rarely on the bases or
lower parts of the vessels. The wavy handled jars, in particular, appear upon first consultation to
have been built up in coils and then finished on the wheel (Arnold, 1993, p. 36). Wodzinska

(2009c, p. 25) suggests that the potter’s wheel was used as a secondary means of production
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during Naqada II rather than as the primary means, which was coiling, pinching or slab

construction.

Since Arnold (1993, pg 41-9), Holthoer (1977, pg. 6-26) and Odler (forthcoming) have
already discussed the various palacographic and iconographic sources for the potter’s wheel,
and these sources have been outlined in Chapter 2, there is no need to go into further detail here.
To date, the use of such secondary evidence has proved inconclusive and scholars have been
unable to decide precisely when the potter’s wheel began to be in use in Egypt, however, most
consider the potter’s wheel to have been in use by the 5™ or 6™ dynasty. Moreover, it must be
stated that such secondary evidence cannot necessarily be viewed as verification for the use of
the potter’s wheel for throwing pottery; only the manufacturing marks on pottery can provide
this evidence. Given that there is not sufficient pictorial evidence of the potter’s wheel nor in the
physical remains of potter’s wheels prior to the st dynasty, there is a need to turn to the pottery

itself to gain more objective evidence for its use.

THE TECHNIQUES INVOLVED IN COILING AND THROWING POTTERY

In order to try to distinguish between these somewhat confusing terms, it would be
prudent to address the issue of precisely what is meant by a coil made pot and what is a wheel-
thrown pot. A coil made pot comprises coils of clay which are formed by squeezing or rolling
the clay into ropes whose diameter is usually two-three times the intended thickness of the
vessel. Coil pots are usually built up by placing these ropes of relatively dry clay in a spiral
formation and then smoothing down the sides. The joins of the coils can be difficult to discern
and can lead ceramicists to think that the pot may have been thrown, particularly if the potter
has smoothed down the clay by burnishing or has used a wash or slip to cover over the joins
(Franken 2005, p. 14). This is regularly the case in Early Dynastic and Old Kingdom pottery

which are frequently labelled “wheel finished” or “wheel rim rotated” e.g. black burnished or
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polished red wares (Petrie 1921, pp. IX-XIV, XIX), or Meidum bowls (Hendrickx et al. 2002,

pp. 277-304).

By contrast, a wheel-thrown pot is made entirely on a potter’s wheel and is shaped by
the potter’s hand lifting the clay, aided by centrifugal force (Rye 1981, p. 74). When throwing,
the potter uses clay which is softer, damper than that which is required in hand building so that
the shape of the vessel can be easily drawn out and shaped. This is also done to try to negate the
water evaporation caused by the air circulation during the rotation of the potter’s wheel. The
techniques involved in using a potter’s wheel are entirely different to that of hand-building and
require a stable forearm, the ability to be ambidextrous and the skill of knowing how much
pressure to exert when throwing, depending on the plasticity of the clay, the speed of the wheel
and the shaping method. This can only be achieved through experience and continuous practice
and cannot be taught orally as it relies upon the potter learning how to position their body, arms,
and hands precisely and firmly in order to achieve an accurately centred and thrown vessel
(Birks, 1979; Cardew, 2002; Rado, 1969). As a result, throwing may take a long time to learn,
possibly up to ten years (Ericson and Lehman 1996), whereas coil-built pottery may be
mastered in two years (Roux 2003, p. 15). Coiling and other pottery hand- manufactured

techniques, although difficult in their own ways, can at least be attempted by all skill levels.

When throwing, the potter has to use a variety of highly mechanised movements (see
video in Appendix). First, (though not in all cases) the clay is thoroughly wedged to remove air
bubbles and impurities. It is then formed into cones or balls to render the centring process on the
wheel easier. Once this is accomplished, the cone of clay is dropped/slammed on to the
wheelhead so that it will stick and not slip off when the wheel is spun. The wheel is spun as fast
as possible and the clay is centred on the wheel to reduce oscillation and allow the vessel wall
and rim to be even. Next, the clay is opened out using the fingers and the potter begins to lift the

vessel walls using thumb and forefinger. After which the vessel walls are shaped, trimmed with
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wooden ribs or other tools and the rim of the vessel is created. Once the potter is satisfied with
their vessel, the pot is cut off the lump of clay with a piece of string or wire and left to dry.
When green or “leatherhard”, the vessel can be further trimmed or shaped up by being upturned
on to the wheel, placed in a chuck or have handles added. It is then left to dry until hard enough
to withstand a kiln firing (Cardew 2002, pp. 104-125; Leach, 1945, pp.70-83, Rado, 1969; Rice

1987, pp. 128-9).

EXPERIMENT 1: COMPARING THE HANDBUILT COIL AND THROWN POTTERY

To compare these two construction methods, an experiment was devised in which the
author would make a series of thrown pots using an electric wheel and hand-built coil pots.
These pots were made’ using buff stoneware clay with the addition of iron oxide spangles so
that they could later be x-rayed after firing. The pots were all fired in the same firing in an
electric kiln. The two construction methods were filmed and photographed (see Figure 6.1), in
order to deconstruct the gestures and movements made during manufacture and ascertain
whether the techniques used could be associated with particular manufacturing marks produced
on the pots. These marks would then be compared to archaeological pottery collections in
museums. The pots were then broken and exposed to X-ray 40, 50 and 60 KV for two minutes

each to ascertain whether further features would be revealed.

! Valentine Stoneware clay VOA 1140-1280 °C Buff clay, CTM Potters Supplies Ltd, used at Clayhill Pottery, Newnham on Severn,
Gloucestershire, UK under supervision of professional potter Joan Doherty.
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Figure 6.1: The wheel-thrown pot and the hand-built coil pot at leather hard stage. Photo: S. Doherty

Coil-built vessel Wheel-thrown vessel

Figure 6.2 X-rays of the coil hand-built experimental pot (Left) and electric wheel-thrown pot (Right). The white “specks” are
iron oxide spangles that have been added to the buff stoneware clay to replicate the distribution of added temper within the clay.
X-ray: J. Peake and S. Doherty at Cardiff University, both at 40 KV for 2 minutes.
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X-rays can provide further insight into the wheel-thrown or hand-made origins of a pot
which the naked eye or low magnification cannot identify. Frequently, pots that have been made
using the coil technique can display horizontal lines similar to throwing. In addition, the final
shaping of the pot can cover any marks formed during the original manufacturing processes

(van der Leeuw 1976, p. 123); and sometimes the ascending spiral striations can be entirely due

to hand building. Vandiver and Lacovara (1985) used xeroxradiogmphy2 to examine the
porosity of the vessels and the alignment of the pores in order to try to identify the methods
used for manufacture. They found that evenly spaced horizontal rows of horizontal-shaped
pores parallel to the wall of the pot were thought to indicate coiling, whereas an even
distribution of pores elongated in a diagonal direction (¢ 30° angle) indicated throwing (see
Figure 6.2 and Figure 6.3). Pores randomly orientated may indicate slab manufacture. When the
wheel-thrown and coil-built experimental pots were examined in detail using x-rays, the

differences detailed above were quite clearly evidenced (see Figure 6.2).

R R

Figure 6.3: Xeroradiograph of three miniature vessels. Note spiral pattern in the bowl (centre) and the cross
hatching in the walls of the jars on either side. Exposure 150 kV, 18mAs After Magrill and Middleton 1997, pg 73,
fig 6(d)

% An electrostatic technique giving an image enhancement due to a build up of charge at edges or density gradients.
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Even with the naked eye, the coils of the coilmade pot were quite easily seen. However,
when examined under an X-ray, the coils become even more obvious, which would exceedingly
useful if the coils were not clear without a visual aid such as an X-ray. Additional details can be
noted, the fingerprints of the potter are revealed, the join lines where the coils overlapped are
more obvious and the smoothing lines and areas of depression where the fingers of the potter
pushed into the clay are apparent. Under X-ray, the electric wheel-thrown pot is entirely
different to the coiled. Unlike the coiled pot, the wheel-thrown pot has no join lines, no areas of
overlapping and no areas of depression or fingerprint marks pushing into the clay. It has
characteristic striations or rilling marks running continuously perpendicularly to the base of the
pot, sticky finger marks are visible and a raised dimple or bump on the inside of the vessel.
There are “drag” marks on the base of the vessel where a piece of wire or string was used to cut
it from the clay on the wheel, and the rim is evenly formed. Other marks indicative of wheel-
throwing can include a string cut base, a deep torsion crack or s-shaped crack on the inside of
the base of the vessel (see Figure 6.4). These were not visible on the X-rays of the experimental

pot as it had a raised dimple on the inside of the base rather than a crack (see Figure 6.10 and

Figure 6.23), and the vessel was cut off the wheel using a wire when the wheel was stopped, so

Figure 6.4: Indications of thrown pottery. Left:An example of an S-shaped crack, indicative of thrown pottery, from goblet P03-219, Tell
Sabi Abyad, Syria, Late Bronze Age (Duistermaat, 2008, pp. 379, fig V27). Right: The indicative string cut “drag” lines left behind when a
pot has been removed from the hump of clay after throwing. Photo: S. Doherty
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drag rather than string marks were visible.

The iron oxide spangles were added to the clay to try to reflect the orientation of
temper. The iron oxide spangles do appear to demonstrate that in the coil made pots, the
orientation of temper is random, whereas in the wheel-thrown pot, the spangles align roughly
parallel to the wall of the vessel. However, as the spangles were less than 5Smm in diameter, they
possibly are not large enough to demonstrate orientation significantly. If they were diagonally
shaped rather than circular, the orientation of added temper to clay would perhaps be
observable. Further experiments with larger sized iron oxide spangles would improve upon

these results (see Figure 6.5).

Figure 6.5: Iron Oxide Spangles being added to the clay during the wedging process. Photo: S. Doherty

As an alternative to X-rays and xeroxradiography, Courty and Roux (1995) suggested
that if the grooves (the dips between the ridges along the interior) and rilling marks (spiral
ridges or striations around the interior/exterior formed by finger pressures) were examined, it
could be determined how to identify these in wheel-made and hand-made vessels through

experimental archaeology (see Figure 6.3). Grooves made during wheel manufacturing are
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made because of an impurity being dragged along (sharp or angular edges) or by fingernails
(rounded edges). In contrast, the grooves made because of coils have rounded irregular edges
with crossing ripples of compression which often narrow the neck or the base of the vessel and
fissures on the grooves due to coils of different thickness being applied and not sufficiently
smoothed. These coil characteristics were unable to be replicated on the wheel in the
experimental archaeology tests conducted with modern-day Indian potters (Roux & Corbetta,
1989). Rillings made during wheel manufacturing are suggested by Courty and Roux (1995, p
751-3) to be prominent bands with irregular edges. Rilling can however occur during wheel
rotation, so correct diagnosis of manufacturing can be a problem. Other possible wheel
manufacturing diagnostics could be cracks, particularly at the inner base of vessels, which seem
to occur due to the high water usage when ceramics are thrown rapidly. It seems therefore, that
a combination of application of X-rays, analysis of ancient pottery collections, and experimental
recreation of ancient pottery is the best solution to the problem of identifying wheelthrown

vessels.

EXAMINATION OF MUSEUM COLLECTIONS

The next step was to examine the pottery collections of various museums to identify
potentially wheel-thrown pottery using the characteristics of wheel throwing and coil-building
which had been classified in Experiment 1. The collections studied included the Ashmolean
museum, the Petrie Museum of Egyptian Archaeology, the British Museum, Cyfarthfa Castle
Collections and the Egyptian Museum, Cairo. Some of the Predynastic and Early Dynastic pots
from these assemblages seemed to display certain characteristics associated with wheelthrown
pottery. For example, many wavy handled jars have concentric rilling marks on the upper inside
part of the vessel, usually to the depth of a finger span, making them appear to be thrown (see
Figure 6.7 and Figure 6.8). However, upon further investigation this proved to not be the case

(see Table 6.1).
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Museum Museum No. Date Type Provenance Fabric | Rilling Base Wet | Primary S- Other Picture
method shape
Ashmolean 1895.567 Nagq I1d2 necked jar Nagada 693 Rim Flat Coil wavy
Ashmolean E.3653 Nagq I1d2 necked jar el Amra b224 Rim Flat Coil wavy
Ashmolean 1932.912 Nagq IIc necked jar Matmar 5115 Rim Flat Coil tubular
Ashmolean 1895.566 Nagq IId1 necked jar Nagada B101 Rim Flat Coil wavy
Ashmolean 1895.589 Nagq I1d1 necked jar Nagada 1686 Rim Flat Coil tubular
Ashmolean 1895.616 Nagq I1d2 necked jar Nagada 818 Rim Flat Coil -
Ashmolean 1895.586 Nagq IIb necked jar Nagada 1639 Flat Coil tubular
Ashmolean 1924.328 Nagq IIc necked jar Badari 4602 Flat Coil tubular
Ashmolean E.2822 Nagq IIc necked jar Hu U136 Flat Coil tubular
Ashmolean 1891.556 Nagq IIc necked jar Abydos Flat Coil tubular
Ashmolean 1892.1074 Nagq IIc necked jar Sigareich Flat Coil tubular
Ashmolean 1895.574 Nagq IIb necked jar Nagada 1729 Flat Coil tubular
Ashmolean 1892.1075 Nagq IIc necked jar Sigareich Flat Coil tubular
Ashmolean 1895.608 Nagq I1d1 necked jar Nagada 625 Rim Flat Coil tubular
Ashmolean 1961.301 Naq I1d1 necked jar unknown Rim Flat Coil tubular
Ashmolean 1895.569 Nagq I1d1 necked jar Nagada 665 Rim Flat Coil tubular
Ashmolean 1935.112 Nagq I1d1 necked jar Armant 1408 Rim Flat Coil tubular
Ashmolean 1891.22 Nagq I1d1 necked jar Semaineh Rim Flat Coil tubular
Ashmolean 1895.572 Nagq IId1 necked jar Nagada 625 Rim Flat Coil tubular
Ashmolean 1891.21 Nagq I1d1 necked jar Semaineh Rim Flat Coil tubular
Ashmolean E.2821 Nagq I1d1 necked jar Abadiya Rim Flat Coil tubular
B360
Ashmolean 1895.597 Nagq IIb necked jar Nagada 1766 Flat Coil tubular
Ashmolean E.2880 Nagq I1d2 double necked | Semaineh HS Rounded Coil lug, vertically pierced
Ashmolean 1933.275 Nagq I1d1 Jnaf:ﬁcked jar Khozam Flat Coil tubular
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Museum Museum No. Date Type Provenance Fabric | Rilling Base Wet | Primary S- Other Picture
method shape
Ashmolean E.2803 Nagq II necked jar Abadiya B Flat Coil tubular
Ashmolean 1891.2 Nagq II necked jar Semaineh Flat Coil tubular
Ashmolean E.2881 Nagq I1d2 necked jar Semaineh Flat Coil -
H39?
Ashmolean 1895.588 Nagq IId1 necked jar Nagada 100? Rim Flat Coil tubular
Ashmolean 1892.1073 Nagq IIb necked jar Semaineh Flat Coil tubular
Ashmolean 1895.587 Nagq IIb necked jar Nagada 1657 Flat Coil tubular
Ashmolean Queen's Coll Nagq IIc necked jar Armant 1363 Flat Coil tubular
1248
Ashmolean 1891.19 Nagq IIc necked jar Semaineh Flat Coil tubular
Ashmolean 1891.23 Nagq IIc necked jar Semaineh Flat Coil tubular
Ashmolean 1964.304 Nagq IId1 double necked | unknown Flat Coil tubular
jar
Ashmolean 1895.573 Nagq IIc necked jar Nagada 1740 Flat Coil tubular
Ashmolean 1966.356 Nagq I1d1 necked jar unknown Flat Coil tubular
Ashmolean 1895.585 Nagq I1d1 necked jar Nagada 409 Flat Coil tubular
Ashmolean 1891.18 Nagq I1d1 necked jar Semaineh Flat Coil tubular
Ashmolean 1895.815 Nagq IIc necked jar Nagada south Flat Coil tubular
Ashmolean Nagq IIc necked jar Hu U122 Flat Coil tubular
E.2877
Ashmolean 1933.1415 Nagq IIc necked jar unknown Flat Coil tubular
Ashmolean Nagq IIc necked jar Hu U203 Flat Coil tubular
E.2878
Ashmolean 1895.571 Nagq IIc necked jar Nagada 1852 Flat Coil tubular
Ashmolean 1933.1416 NaqlIl ¢ necked jar unknown Flat Coil tubular
Ashmolean 1895.606 Nagq I1d2 necked jar Nagada 173 Flat Coil tubular
Ashmolean 1895.595 Nagq I1d2 necked jar Nagada 1268 Flat Coil tubular
Ashmolean 1948.17 Nagq I1d2 necked jar Aswan Flat Coil tubular
Ashmolean 1955.566 Nagq IId1 necked jar Thebes Flat Coil tubular
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Museum Museum No. Date Type Provenance Fabric | Rilling Base Wet | Primary S- Other Picture

method shape

Ashmolean 1895.577 Nagq I1d1 simple jar Nagada 1873 Rounded Coil lug, horizontally pierced

Ashmolean 1895.578 Nagq IId1 simple jar Nagada 1680 Rounded Coil lug pierced

Ashmolean 1933.845 Nagq I1d1 simple jar Upper Egypt Flat Coil lug pierced

Ashmolean 1895.6 Nagq I1d2 necked jar Nagada 1209 Flat Coil -

Ashmolean 1895.598 Nagq I1d2 necked jar Nagada 1458 Rim Flat Coil tubular

Ashmolean 1895.593 Nagq I1d1 simple jar Nagada 690 Flat Coil lug pierced

Ashmolean E3968 Nagq I1d2 necked jar Hu U177 Flat Coil tubular

Ashmolean 1966.537 Nagq I1d2 necked jar unknown Flat Coil tubular

Ashmolean 1891.24 Nagq I1d2 necked jar Semaineh Flat Coil tubular

Ashmolean E2824 Nagq I1d2 necked jar Hu U128 Rim Flat Coil tubular

Ashmolean 1933.142 Nagq I1d2 necked jar unknown Flat Coil -

Ashmolean E 2876 Nagq I1d2 necked jar Semaineh HS Flat Coil inner ledge pierced

Ashmolean 1895.612 Nagq IId1 necked jar Naqgada 643 Flat Coil -

Ashmolean 1895.1235 Naq I1d1 necked jar Nagada 562 Flat Coil tubular

Petrie UC20082 Old Kingdom Bottle Buhen NB1 Body Unknown Yes | Wheel- 101-0079, 81
thrown

Petrie UC20083 Old Kingdom Jar Buhen NB1 Body & Rim | Unknown Yes | Wheel-
thrown

Petrie UC20084 Old Kingdom Dish? Buhen NB1 Rim (sherd) Unknown Wheel-
thrown

Petrie UC20085 Old Kingdom Medum ware Buhen NB1 Rim (sherd) Unknown Wheel- 101-0082
thrown

Petrie UC20086 Old Kingdom Jar Buhen NB1 Rim (sherd) Wheel- incurved narrow neck 101-0084 -
thrown 0087

Petrie UC20087 Old Kingdom Medum ware Buhen NB1 Body Rounded Wheel-
thrown

Petrie UC20088 Old Kingdom Medum ware Buhen NB1 Body Rounded Wheel- 101-0090-1
thrown

Petrie UC20089 Old Kingdom Medum ware Buhen NB1 Body Wheel-
thrown

Petrie UC20090 Old Kingdom Medum ware Buhen NB1 Body Wheel-
thrown

Petrie UC20091 Old Kingdom Medum ware Buhen NB1 Body Wheel-throw 101-0093
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Museum Museum No. Date Type Provenance Fabric | Rilling Base Wet | Primary S- Other Picture

method shape

Petrie UC20092 0Old Kingdom Jar Buhen NB1 Body Wheel- 101-0094
thrown

Petrie UC20093 Old Kingdom Medum ware Buhen NB1 Body Wheel- 101-0096,98
thrown

Petrie UC20094 Old Kingdom Medum ware Buhen NB1 Body Wheel- small 101-0099, 100
thrown

Petrie UC20095 Old Kingdom Medum ware Buhen NB1 Body Wheel-
thrown

Petrie UC20096 Old Kingdom Medum ware Buhen NB1 Body Wheel- 101-0101-102
thrown

Petrie UC20097 Old Kingdom Medum ware Buhen NB1 Body Wheel-
thrown

Petrie UC20098 Old Kingdom Medum ware Buhen NB1 Body Wheel- 101-0104,5
thrown

Petrie UC20099 Old Kingdom Medum ware Buhen NB1 Body Wheel- 101-0106
thrown

Petrie UC20100 Old Kingdom Medum ware Buhen NB1 Body Wheel- 101-0107,8
thrown

Petrie UC20101 Old Kingdom Medum ware Buhen NB1 Body Wheel- 101-0109
thrown

Ashmolean E550 1901 Old Kingdom Jar Bet Khallim Rim Scraped Coil 81

Ashmolean 1935-110 Nagq IIlal Jar Marl Rim Scraped Coil red paint waves 88,8991

Ashmolean E1065.93 Naq IIId Jar Marl Flat Coil wavy handled 92,93,94

Ashmolean 1895.766 Old Kingdom Miniature jar NB1 Body String cut yes Wheel- Yes 105,114
thrown

Ashmolean E546.95 Nagq IIc jar NB1 Rim Flat Coil wavy handled 120-123

Ashmolean E555.95 Nagq Iild Jar Marl Rim Coil corded 130, 131, 132,

Ashmolean E1895.719 Nagq III Jar NA Rim Rounded Coil string impressed 138

Ashmolean E531.95 Nagq IllIc Jar NB Rim Flat Coil wavy handled 139

Ashmolean E543.95 Nagq IIc Jar NB Rim Flat Coil wavy handled, black paint 140, 143

Ashmolean 547.95 Naq IIId Jar Marl Rim Flat Coil wavy handled 146, 148

Ashmolean E3654 Naq IId Jar Hu Marl Rim Flat Coil D-ware, red scorpions 152

Ashmolean E1892.1060 Naq II Jar NA Rounded Coil D-ware, red comma 153,159
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Museum Museum No. Date Type Provenance Fabric | Rilling Base Wet | Primary S- Other Picture
method shape
Ashmolean E2825 Naq IId Jar Marl Flat Coil D-ware,bag shaped 160
Ashmolean E 546.95 Naq IIId Jar Marl Rim Flat Coil Wavy handled 164, 165, 167
Ashmolean E515.1901 Nagq II Bowl NA Flat Coil 168
Ashmolean 1891. ES88 Nagq IIlcl Bowl NA Flat Mould scraped 176
Ashmolean 1891.E586 Old Kingdom Medum ware NB1 Flat Mould 179
Ashmolean 1902.E498 Old Kingdom Medum ware Regarah NB1 Body Rounded yes Wheel- yes Carinated 183,181
thrown
Petrie UC17624 Old Kingdom Miniature jar Medum NB1 Body String cut Yes | Wheel- Yes 4th dynasty
thrown
Petrie UC17625 Old Kingdom Miniature jar Medum NB1 Body String cut yes Wheel- Yes 4th dynasty
thrown
Petrie UC17626 Old Kingdom Miniature jar Medum NB1 Body String cut Yes | Wheel- Yes 4th dynasty, mastaba 18
thrown
Petrie UC17608 Old Kingdom Miniature jar Medum NB1 Body String cut yes Wheel- Yes 4th dynasty
thrown
Petrie UC17622 Old Kingdom Medum ware Medum NB1 Body Wheel- 4th dynasty, chalice
thrown
Petrie UC18404 Old Kingdom Miniature jar NB1 Body String cut yes Wheel- Yes series of jars on stand
thrown
Petrie UC17366 Old Kingdom Miniature jar Abydos NB1 Body String cut yes Wheel- yes still on hump of clay
thrown
Petrie UC17617 Old Kingdom Miniature Cup | Medum NB1 Body String cut yes Wheel- yes polished, Sneferu foundation
thrown
Cairo 51852 Old Kingdom Miniature Cup Body String cut yes Wheel- yes room 48, case E
thrown
Cairo 49254 Old Kingdom Miniature jar Body String cut yes Wheel- yes room 48, case E
thrown
Cairo 51851 Old Kingdom Miniature Cup Body String cut Yes | Wheel- Yes room 48, case E
thrown
Cairo 49255 Old Kingdom Miniature jar Body String cut Wheel- yes room 48, case E
thrown
Cairo 49253 Old Kingdom Miniature jar Body String cut Yes | Wheel- Yes room 48, case E
thrown
Cairo 49256 Old Kingdom Miniature jar Body Wheel- room 48, case E
thrown
Cairo 49244 Old Kingdom Miniature jar Body Wheel- room 48, case E
thrown
Cairo 49338 Old Kingdom Miniature jar Body Wheel- room 48, case E
thrown
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Museum Museum No. Date Type Provenance Fabric | Rilling Base Wet | Primary S- Other Picture
method shape
Cairo 49249 Old Kingdom Miniature jar Body yes Wheel- room 48, case E
thrown
Cairo 51818 Old Kingdom Miniature jar Body Wheel- room 48, case E
thrown
Cairo 51819 Old Kingdom Miniature jar Body Wheel- room 48, case E
thrown
Cairo 49249 Old Kingdom Miniature jar Body String cut yes Wheel- yes room 48, case E
thrown
Petrie UC17634 Old Kingdom Miniature plate | Medum NB1 Body String cut yes Wheel- yes 4th dynasty, Sneferu
thrown foundation
Petrie UC17608 Old Kingdom Miniature jar Medum NB1 Body String cut yes Wheel- Yes 4th dynasty, Sneferu
thrown foundation
Petrie UC17618 Old Kingdom Bowl Medum NB Body String cut yes Wheel- yes 4th dynasty, Sneferu
thrown foundation
Cyfarthfa Cy277.004 Nagq II Jar Marl Coil red paint boats 0139,
Cyfarthfa Cy232.004 Nagq III Jar NB1 Rim Coil wavy handled cord 0142,0143,0
144
Cyfarthfa Cy297.004 Nagq III Jar Tarkhan NB1 Rim Coil red paint basket, wavy 0145, 0146
handled
Cyfarthfa Cy280.004 Nagq III Jar Tarkhan M Al Rim Coil red paint basket, wavy 0151,0148,
handled 0145
Cyfarthfa Cy270.004 Nagq II Jar Marl triangles, ferns, red paint 159
Petrie UC17301 Naq IIId Jar Tarkhan Marl Rim Coil Wavy handled, red basket 219
Petrie UC17208 Naq IIId Jar Tarkhan Marl Rim Coil Wavy handled
Petrie UC17545 Nagq Illc Jar Hierakonpolis | Marl Rim Coil Wavy handled, corded 197
Petrie UC17287 Nagq Illc Jar Tarkhan NB Rim Coil Wavy handle 203, 4
Petrie UC17297 Nagq IlIc Jar Tarkhan NB Rim Coil Wavy handled, red basket 208,210
Petrie UC17445 Naq IIId Jar Abydos NB1 Rim Coil Wavy handled, corded
Petrie UC17345 1* Dynasty Necked jar Abydos NB Rim Coil Rolled rim 235,231
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Table 6.2: Examples of Macroscopic Details for Coiling in Museum Pottery Collections

Example

Picture

Macroscopic Details for Coiling

Rilling marks only on rim, coils towards base

E 546.95

(Ashmolean Museum)

Coils Visible internally, external hand

smoothed (dry clay)

Cy280.004

(Cyfarthfa Castle Collections)

Flat base (with no internal or external

features)

UC17545

(Petrie Museum of Egyptian Archaeology)
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Rim shows signs of smoothing with fingers

when rim was attached to pot (second stage)

1935-110

(Ashmolean Museum)

Finger impressions visible internally

03/18/2010

UC17287

(Petrie Museum of Egyptian

Archaeology)

Flat Base (no string cut marks)

UC17208

(Petrie Museum of Egyptian Archaeology)
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Table 6.3: Table of Macroscopic Details for Wheel throwing in Museum Collections

Example

Picture

Macroscopic Details for Wheel-throwing

Rilling marks throughout body of vessel

UC20082

(Petrie Museum)

S-shaped torsion crack or outward spiral at the

base

“\-\_‘*
1895.719

(Ashmolean Collection)

String Cut Base

1895.766

(Ashmolean Collection)
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Sticky finger marks indicative of lots of water being | Fractures from base outwards

used, “frilly” and uneven base

e
1902.E498

1895.766

) (Ashmolean Collection)
(Ashmolean Collection)
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Such vessels often have coils visible in the lower section of the vessel, which
sometimes look like the characteristic rilling marks indicating the use of a potter’s wheel, when
in fact the potter’s wheel has not been used (see Figure 6.6). Throwing the rim separately and
adding it to the top of the vessel is an unlikely scenario, as it would be difficult to throw a vessel
the same size as an uneven coil hand-built one, and it would probably take too much time. Many
of these processes can be reflected upon the finished pot. Often, archaeological ceramicists
focus on the rim and the neck of a vessel, rather than the base or the body of the vessel to
identify how the pot was made and to identify its type. However, these results can be
misleading, as potters sometimes rotated the neck of a pot which was otherwise hand-made. The
rim of the vessel is continuously manipulated throughout the shaping process and is usually the
last thing to be finished. On a completely thrown pot, one would expect the entire body of the

pot to exhibit such characteristic marks as:

1. an S-shaped torsion crack or outward spiral at the base of the pot, reflecting stresses
imposed during the opening of the vessel, sometimes also causing slumping if clay is

not originally centred’;

2. diagonal orientation of voids and inclusions within the clay, some parallel to the work

surface in cross section;

3. continuous, evenly distributed rilling marks with spiral grooves towards the inner

centre;

4. a string cut base, or evidence for the vessel’s removal from a lump of clay;

? Similar concentric lines may be visible on some coil made vessels, particularly around the rim, but no S-shaped cracks are visible
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5. evidence for an exceptionally wet clay, such as sponge or cloth marks, as wheel
throwing requires clay to be continuously wetted which coiling and other building

techniques do not;

6. pots sometimes fracture in spiral shape. Fractures near the base suggest pressures

imposed on this area by lifting.

However, upon closer inspection, the base of the pot revealed the hand-made origins of
the vessel. The bases of wavy handled jars are flat without the string cutting marks associated
with wheel-thrown pots, and do not have s-shaped spirals or torsion cracks. The profiles of the
wavy handled vessels are often uneven. This corresponds to the thinning and thickening of the
coils of clay as they were pressed together during the forming of the vessel (see Figure 6.6). The
rim of the vessel however, often displays concentric rilling marks similar to wheel-thrown
pottery (see Figure 6.7). Nevertheless, the vessel is not likely to have been rotated at speed as
reasonably clear finger widths can often be detected (see Figure 6.7). The clay was also likely to
have been damp rather than wet as the fingermarks are easily discernible. When throwing, the
potter requires quite a wet clay to reduce friction. Instead of being thrown, it is likely that the
pot was placed on a stand or chuck and coils built upon it while rotating the stand or pot, a
technique still used by modern potters when they use a “banding wheel” or stand. A final slab of
clay was then placed on top (note the join line in Figure 6.8), the rim everted through slow
rotation on the stand with the fingers on the inside of the vessel, leaving rilling lines. The
addition of a slab allows any uneven coils to be easily smoothed and gives the rim of the pot a

more even finish.
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Figure 6.6: Coils clearly visible in the base of this wavy handled jar ¢3200 B.C. © Ashmolean 546-95. Photo: S. Doherty

Figure 6.7: The rilling marks created by the fingers of the potter (indicated in blue) when shaping the rim of the wavy handled
jar. The vessel was entirely hand built using large coils of clay, then placed within a stationary chuck or support and the entire

pot slowly rotated by the potter. Rim height c5cm, Wavy Handled Jar ¢3200B.C. Cyfarthfa Castle Collection 297.004. Photo:
S. Doherty
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Figure 6.8: Wavy handled jar. Constructed using coils on flat support (note base of pot is flat), then a slab of clay added to the top
of pot at join line (indicated in red) which was then rotated leaving rilling marks only in inside the rim area where the potter’s
fingers worked to shape and support the vessel. ©Petrie Museum of Egyptian Archaeology, University College London UC16088

Wavy handled jars are regularly labelled “hand turned” implying that the vessel was rotated in
some way, when the term “turned” to a potter indicates that the vessel was trimmed of excess

clay.
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Accordingly, it has been determined that Early Dynastic pottery such as the wavy
handled jars do not possess wheel-thrown characteristics, as the vessels do not display the
wheel-thrown manufacturing marks observable in the experimental vessels (see Table 6.2).
Consequently, the museum pottery collections were once again consulted to verify whether
there might be any wheel-thrown pottery occurring before the 6" dynasty of the Old Kingdom.
The 5™- 6™ dynasties are often the periods considered by Egyptologists to be when the potter’s
wheel comes into use in Egypt (Arnold, 1993, pg. 41; Senussi, 2006, pp 329-330; Vachala &

Faltings, 1995, pg. 282).

MINIATURE VESSELS

Amongst the pottery corpus of the early Old Kingdom there may be a candidate for
wheel-thrown vessel production, namely, the miniature vessel (see Figure 6.9); its potential has
already been identified by Barta (1995, pp. 15-24). These vessels were used as part of the daily
offering rituals in chapels and pyramid temples in cults dedicated to the ka (Gahlin 2001) of a
Pharaoh or private individual. Such mortuary cults became important during the time of
monumental pyramid building by the Pharaohs of the 4™-5" dynasties (c2600-2300 BC). As part
of their funerary pyramid complexes, these Kings (beginning with Sneferu at Meidum, see

Chapter 5) constructed cultic temples.
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Figure 6.9: Miniature Vessel from Abydos. Thrown on a potter’s wheel. Note the striation marks, the scrapes on the base and
rim, and sticky fingermarks. The rim has been carefully shaped, but the potter left quite a lot of clay on the base when cutting
it from the wheel. Height 10.6cms ©Petrie Museum of Egyptian Archaeology, University College London UC17366.

Sneferu conceived these new temples and specifically dedicated them to the nourishment of his

ka® in the afterlife (Rowe 1931, pp. 14, 28-34). These rituals required daily offerings of food,

drink and other items to be presented to a representation of the ka of the deceased king by a

priest. Private individuals also had chapels to provide for their own ka’s offerings. As these

offerings occurred continuously, they required a regular supply of small vessels produced in

large numbers for the food offerings or for symbolic offerings to the ka. Bourriau (1981, pp. 20,

fig 11) suggests that these miniature vessels were entirely votive and never intended to be used

as a container, apart from symbolically for the funerary cult.

* The ka is sometimes referred to as the spiritual double or vital force of the deceased person, and was intimately linked to the body
as it served as the home for the ka after death. This was why the Egyptians practised mummification, to ensure that the ka had
somewhere to reside after death. It was believed that the ka required food and drinks, so offerings were made to it and led to the rise
of funerary cults (Gahlin, 2001)
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These vessels were, as their name suggests, very small, the largest being up to ¢7.5cms
tall and c¢6.5cms wide. Both miniature vessels and model stone vessels were known from the
Predynastic Period (Kohler 1992, pp. 7-8; these differences will be further discussed in Chapter
7), but miniature vessels only began to be wheel-thrown during the reign of Pharaoh Sneferu,
first king of the 4™ dynasty (Barta 1995, p. 15). They were mass-produced and designed to be
used once, therefore many thousands are often excavated in pristine condition (e.g. some 10,000
were found at Dahshur by Fakhry 1961, p. 135). Unlike their contemporaries the similarly sized
model vessels, miniature vessels have an interior volume, and could probably contain a token
amount of liquid or grain and therefore retain their functional capability (Allen, 2006; D’ Auria
et al. 1988, pp. 77-78; Swain 1995). Miniature vessels are regularly discovered during
excavations either as surface finds within burial chambers (Hassan 1948, p. 18), foundation
deposits e.g. the pyramid of Sneferu at Meidum (Petrie et al. 1910, pp. 12, pl XXV nos 20-14;
32-14; Rowe 1931, pp. 28-30, pl XV; el-Khouli 1991, p. 13; Clayton 1994, p. 45; Dodson 1995,
p- 27), in pits near to pyramid temples e.g. Menkaure’s pyramid temple excavated by Reisner
(1931, p. 228), funerary chapels or incorporated into the walls of funerary architecture, such as

in the mastaba of Ptahshepses (Charvat 1981, p. 149).

Miniature vessels are often overlooked by excavators as they usually occur in great
quantities and can be thought of as quite crudely fashioned; perhaps owing to the speed at which

they were made. They are sometimes recorded in pottery reports thus:

“carelessly made, uneven, lopsided, some very warped, with uneven bases and large

clumps of clay sticking to the surface...often with finger marks on the base,”(Milward Jones

1991, p. 45 forms 15 and 16).
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It is speculated that such descriptions may represent the first wheel-thrown vessels,
perhaps the earliest known throughout the Near East, made by potters learning to utilise their
new technology. Previously, Near Eastern potters were using the potter’s wheel to finish coil-
built pots rather than throwing. The miniature vessels are small, crude and lopsided, indicating
that the potters had perhaps yet to master the intricacies of centring before forming the vessel.
However, they also contain fine continuous striations and grooves, sticky finger marks on the

sides of the vessel, s-shaped cracks, torsion wells, string cut bases and evidence of scraping (see

fingerprintsin

sticky clay
even rim and
continuous spiral
rilling marks
string cut
base
deep torsion
Gipge twisted
string cut
lines

continuous spiral

rilling marks from

base to edge of
rim

Figure 6.10: The characteristic marks of wheel-throwing, as indicated upon this example of a miniature vessel.
AN1895.766, Ashmolean Museum, Oxford. Photos: S. Doherty.
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Figure 6.10). Consequently, since these pots are prime candidates for providing evidence of
early throwing in ancient Egypt, it was decided to try to replicate them using a reconstructed
potter’s wheel. With varying degrees of success, similar experiments have already been done to
replicate ancient pottery from both Egypt and the Near East, and these have been outlined in

Chapter 2.

CHOOSING A SUITABLE POTTER’S WHEEL

The majority of the potter’s wheel bearings in the museum collections of Cairo, Oxford
and London are comprised of an upper pivot and a lower socket stone usually of basalt,
granodiorite or limestone. They range from 15c¢cm-24cm in diameter and vary in height from
5.5-6¢cm (Powell 1995, pp. 309-311). Authors have suggested that 80rpm is sufficient to throw
pots (Amiran and Shendov 1984; Rye 1981, p. 74). Modern potters using electric wheels
suggest that a minimum speed of 50 r.p.m. and maximum of 130 r.p.m. are the optimum speeds
for using an electric wheel (Colbeck, 1982, p. 19). Therefore, it seems that provided a potter has
the skill set, they should be able to achieve sufficient momentum by quickly rotating the wheel,
and then be able to throw with two hands before the wheel slows again and needs to be rotated
once more. However, Powell (1995) notes that it is difficult to throw pots of a larger size e.g.
beer jars. Powell (1995) undertook experiments to test the optimum sort of lubricant to use
(linseed) and the best size and shape of wheelhead for throwing clay (mixture of silt and desert

sand) and concluded that a wheelhead with a diameter of 60cm is best (Powell, 1995, p. 323).

Given that much experimental work has already been undertaken, the author decided
to follow similar methods to the above experiments and try to improve upon their results by
undertaking a series of investigations into the use and understanding of the potter’s wheel.
Following Powell’s (1995, p. 334) advice to use a smaller set of wheel bearings to replicate
than the set that she used (BM32621), as Powell thought that the larger wheel bearings were too

cumbersfome to achieve sufficiently fast speeds it was decided to select BM32622 (see Figure
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6.11 and Figure 6.12). This comprised of a lower socket stone of granite c18 cm diameter
socket, weighing 13.1 kg, and an upper pivot stone of limestone c24cm in diameter. The pivot
weighs 6.2kg. and the polished lower surface of the pivot measures 14.5 cm across and 9.9 cm
high. The tenon measures 8.5 cm in diameter at its base, with a height of 4.7 cm. When fitted

together, the upper stone projects some 3-4 cm from the lower stone. The socket stone is made

Figure 6.11 : BM32622. The potter’s wheel bearings chosen to replicate by the author, comprising a socket of black granite and a
pivot of white limestone. Here the pivot has been placed into the socket, as it would have been when used Scale is Scm.
©The Trustees of the British Museum. Photo: S. Doherty

from black granite, and measures 18 cm in diameter and 10 cm in height; the polished surface is

16 cm, and the socket well 8 x 5.3 cm deep. The base of the well and outer edge of the polished

area are worn. The stone is neatly carved round with a flat base (see Figure 6.11).
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Figure 6.12: BM32622. The potter’s wheel bearings chosen to replicate by the author, comprising a socket of black
granite and a pivot of white limestone. Scale is Scm. ©The Trustees of the British Museum. Photo: S. Doherty.

RECONSTRUCTING THE POTTER’S WHEEL

The replica wheel bearings were initially made as prototypes in concrete and then later
made in stone. Concrete is a cheap alternative to basalt or limestone but can still replicate some
of the characteristics of stone. A concrete mix was specially devised by the School of
Engineering at Cardiff University, UK. The plans based on BM32622 are used to construct the
replica concrete and granite wheel bearings are included in Appendix IV. The manufacturing
technicians, under the guidance of Prof. Alan Davies, designed and made moulds of
thermosetting plastic, based on drawings and photos taken by the author of the examples in the
British Museum”. The top and bottom moulds were then coated with PVA (Poly Vinyl Acetate)
so that the concrete and water would not penetrate. Moulds were used so that the concrete could
be cast completely, without the need for wire mesh reinforcements. Because the wheel bearings
were made in a mould, the socket had to be formed hollow so that it could be removed (see
Figure 6.13). Additional mortar had to be placed within the lower bearing so that it could be
formed into a socket, the pivot could fit within it and lubricant be placed within the well. The

concrete mix was left to form for 7 days and then placed in a curing tank filled with water for 28

5 The concrete mixture consisted of 53.6% Limestone Aggregate, 24.7% Sand, 13.4% Ordinary Portland Cement, 8.3% Water. The
pivot weighed 6.96kg and the socket 5.68kg.
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days to achieve full strength. Once dried and cured, the replica wheel bearings had then to be
“run in” initially using water and sandpaper so that any uneven surfaces could be smoothed.
During these initial experiments the wheel bearings were found to move around the floor
excessively and so a stand was needed to keep the bearings in place. The ancient potters were
likely to have a permanent workshop with their wheel embedded into the ground, but
unfortunately this was not possible in the university environment. A wooden stand with four

bolts was made, so that the wheel bearings would be stable yet portable’.

Figure 6.13: The newly cured concrete potter’s wheel bearings based on the British museum example BM32622.
Photo: Alan Davies

Next, two wheel heads in the shape of circular discs were constructed; one was made of

wood’ and the other of fired clay®. Archaeologically, fired and unfired clay wheel heads are

® The potter’s wheel base stand was made by Steve P Meade, technician at the Mechanical Engineering Dept, ENGIN, Cardiff
University.

” The wooden disk wheel head was made by the author using a deconstructed mahogany tabletop

¥ The clay disk wheel head was made and fired at Clay Hill pottery, Cinderford, Gloucester by the author with the assistance of
potter Joan Doherty.
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known from Ur (Simpson 1997b, pp. 50, fig 51), at Abu Sir (Verner 1992; 1995, pp. 27, fig 27a,
pl 25) and various examples from Crete (Childe 1954, p. 201; Xanthoudides 1927), although
most were fired. In tomb depictions e.g. Beni Hassan, the tomb of Gemniemhat (Nicholson and
Doherty forthcoming; Holthoer 1977, p. 11; Newberry 1893) and Middle Kingdom and First
Intermediate Period wooden models e.g. Inpuemhet (Quibell and Hayter 1927, pp. 40-41, pl 24),
some wheelheads are painted a brown or reddish colour, which could indicate wood or fired
clay. Grey colour usually indicated unfired clay. Powell (1995, pp. 322-324) suggests that an
unfired heavily tempered clay disk could have been used; however, it is uncertain how durable it
would be as the unfired wheelhead might mix with the clay to be thrown. Powell also
experimented in using a wooden wheelhead, but determined that it was too light to be of use in
throwing (Powell 1995, pp. 320, 322). During experiments on wheel heads of varying sizes,
Powell (1995, pp. 330-332) determined that unfired wheel heads of c55cm were the most
successful. Since Powell did not have the opportunity to try a heavier or larger wooden wheel

head, it was thought useful to include this in the experiments.

EXPERIMENT 2: THROWING ON THE REPLICA POTTER’S WHEEL

The author made a wooden wheelhead from an old table and constructed a fired clay
wheelhead c¢55cm in diameter® (similar to Powell’s (1995) optimum wheelhead). However,
when using the fired clay wheelhead, although it could be used to form pots, it quickly
developed a series of cracks, requiring it to be wetted and shored up with clay. As the author
was not likely to be making pots continuously each day, it was thought best to use a wooden
wheelhead instead as it was more durable. Interestingly, the fired clay wheelhead found by
Verner (1992; pp. 55-9 1995, pp. 27, fig 27a, pl 25) at Abusir had similar problems with
cracking. It possibly had been repaired in antiquity as it had several holes which had been
interpreted by the excavators as being repaired by threading a cord through it (Verner 1992; pp.

55-9 1995, pp. 27, fig 27a, pl 25).

201



The Origins and Use of the Potter’s Wheel in Ancient Egypt

However, there may be an alternative explanation for these “repair” holes (see Figure
6.14). Rather than being repair holes, these perforations could be connected to the use of the
central hole, and deliberately added when the wheelhead was being made. Drilling holes after
firing would damage a fired clay disk of only 10 cm-3 cms thickness. Instead, these could be
emplacements for potters’ bats,” which are commonly used by modern potters when throwing
vessels to allow the finished vessel to be easily lifted off the wheelhead. The wooden dowels of
differently sized bats could be placed inside the holes as desired, depending on the size of the
vessel being thrown. The lower diameter (16.5cms) would fit most of the Museum examples of
mushroom-shaped stone pivots (see Chapter 2). Arnold (1993, p. 41) has suggested that bats
may be being depicted in the tomb of Ty (see Chapter 3), providing useful secondary evidence.
In Ty’s tomb finished thrown pots on small disks are placed to dry on shelves above the potter

throwing bowls on his wheel (Epron & Daumas, 1939, p. 71).

When putting the potter’s wheel together, the socket is placed into the stand and the
bolts fastened to prevent slippage. The socket and pivot working faces are lubricated with boiled
linseed oil (a lubricant known to the ancient Egyptians and the most successful used during
Powell’s (1995) experiments). A circular slab of clay is rolled out and placed on top of the
pivot, and the wheelhead is patted down onto it and coils of clay applied to the edges to secure it
(see Figure 6.15). The author used standard earthenware terracotta'® for all of the experiments in

replicating miniature vessels.

% A potter’s bat is a flat surface, usually made of wood which the potter can place their pot upon when throwing. Often it is used as
an aid to lift off larger pots and as a stand for drying. A centred, then flattened ball of clay is placed on to the potter’s wheel and
grooved with the fingertips when adding the bat to the wheel to make suction areas.

' CTM pottery supplies: Standard terracotta clay, blend of Etruria Marls, fires at 1080 °C-1160°C to a light red colour as
temperature is increased.
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Figure 6.14: The original sketch of the potter’s wheelhead found in the mortuary temple of Queen Khentkaus II (after the find
card of the excav. no. 293/A/78). The numbers are in centimetres. Odler (in press fig 12)

Figure 6.15: Attaching the wheelhead to the concrete wheel bearing using coils of clay. Photo: S. Doherty
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The process of throwing on an ancient wheel is essentially the same as throwing on an
electric one, although the motion force of the wheel is provided by the potter’s left arm. These
two bearings formed a thrust bearing to effectively absorb the force parallel to the axis of
revolution. Placing a baked/fired clay or wooden wheelhead on top of the bearings added extra
weight and increased the momentum of the spinning of the wheel. Pouring lubricant such as
linseed oil (Powell 1995, pp. 316, 322, 331-334) in the socket prevented the tenon from locking

inside the socket and maintained an even spin.

KEY:

- Wheel bearing
D Clay/silt

o .. - Wheel head

Figure 6.16: The reconstructed potter’s wheel. Drawing: S. Doherty

When using an electric wheel, the wheel is usually rotated at its fastest speed while the
arms are locked into position and the clay is squeezed until no oscillation of the hands occurs
and the clay is centred (see video on CD). When using the ancient wheel, the author (see video)
tried to achieve similar results by positioning her right arm up against the leg so that it would
stay straight and would only push against the clay. Notice however in Figure 6.17, that the
seating position of the author is perhaps not the same as the representations of seated potters.
This is probably due to lack of practice. The ancient potters are usually represented seated on a
little bench and have their legs either side on the wheel or crouched just behind it, e.g. potter in

the tomb of Ty (Epron and Daumas 1939) or the limestone statuette of Nikauinpu'' (Breasted

' OIM 10628, Oriental Institute, University of Chicago
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1948, pp. 49, pl 45; Teeter 2003, pp. 21, 25)">. When centring the clay, it is important to add
plenty of water to reduce friction and make centring easier. However, the friction of the clay is
initially quite strong as the author was only able to rotate the wheel 5 times before more water
was needed. At the beginning of the experiments, the concrete wheel bearings had not been
completely run in and one spin from the hand on the wheelhead only rotated the wheel 1%
times (approximately 15-20 rpm see Edwards and Jacobs (1986, 1987) above). In later

experiments, particularly when using the granite wheel this rotation increased to 45 r.p.m.

When beginning to open out the vessel it is possible to spin the wheel more times as
plenty of water has been added. The rim of the vessel can be easily manipulated and changed
throughout the throwing process and even during the finishing process when the vessel has been

dried to the leather hard stage. Therefore, the existence of rilling marks on the rim of a pot may

not be useful in representing a completely thrown vessel. Once centred, creating a pot on the

Figure 6.17: (Left) The author has finished centring the lump of clay on the reconstructed ancient wheel and is commencing opening
out the vessel with the fingertips. (Right) The author is shaping the body and rim of the vessel prior to its being removed from the
potter’s wheel. Photos: S. Doherty.

'2 This position is still common amongst Egyptians today who are often seen squatted down resting on their ankles.
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concrete wheel bearings took about 11 minutes, but it is likely that Egyptian potters would have
been far faster (see Figure 6.17). Similar hand-rotated wheels are still in use in Afghanistan and
Pakistan as documented by Roux and Corbetta (1989), where potters are able to create pots in
under 5 minutes. In contrast, coil pots can take much longer, depending on the finishing and

drying in between coil attachments.

The pot may then be trimmed of its excess clay, particularly at the base of the vessel as
that is where clay often accumulates. Any likely tool can be used for this purpose, Blackman
(1927, pp. 152, fig 180), in her ethnography, notes that the side of a thin square of iron
perforated in the centre was used as a turning tool or rib by potters. Such makeshift tools have
been found at the pottery in Lachish including pebbles and shells for burnishing, an animal rib
for trimming and smoothed pottery sherds for shaping (Tuffnell 1958, pp. 291-293, pl 215;
Magrill and Middleton 1997, pp. 68-73; see Figure 6.18). Similar examples have been
uncovered at the Amarna site Q48.4 (Rose, 1989, pp. 89, fig 4.5).The author used similar items
made of wood. Once the vessel is deemed sufficiently complete, the thrown pot is removed

from the hump using twisted wire or string, either while the wheel is stationary or when spun.

Figure 6.18: The pottery tools found in the potter's workshop at Lachish.
After: Tuffnell 1958, pl 215
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Once made, the pot is left to dry for approx 1-2 weeks (in the UK, less in hotter
climates) until it is “leatherhard” and ready to be fired in an electric kiln. The leatherhard stage
is the last point during which the potter can alter the pot in some way e.g. adding handles,
burnishing or finishing the rim (Nicholson 2009, p. 1) but in the case of the experimental wares,

nothing was changed.

EXPERIMENT 2: MAKING A GRANITE REPLICA POTTER’S WHEEL

Having tested the concrete prototype thoroughly and found that it could successfully be
used to throw pots, it was decided to proceed one step further and make a granite version. This
was constructed using the same template as the cement version (BM 32622) but using Mourne
granite” (see Figure 6.20, Figure 6.21 and Appendix IV for plans). It was found that through
continuous use, the cement version was gradually wearing down to the aggregate mix within the

concrete body. This had resulted in an increase in friction, despite liberal application of

Figure 6.19: Author reapplying lubricant (boiled linseed oil pictured to right) to the concrete potter’s wheel replica in
between throwing pots. Note the darkened working faces caused by increased friction to this area. Photo: S. Doherty

13 Made by S. M. McConnell’s and Sons Ltd, Kilkeel, Co. Down, N. Ireland through the Cyril Fox Fund
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lubricant.

The new granite wheel was much more effective once it was “run in” i.e. was rotated
several times to ensure that it would spin freely with minimum oscillations. Presumably, the
same would have occurred for the ancient potter, who when they first received a newly cut set
of potter’s wheel bearings would have had to spend time smoothing and rotating it before it
would have been useful. Many of the examples in the museum collections are very smooth,
shiny and have continuous rilling marks scratched into the working faces, presumably through
continuous use; perhaps they were used through several generations. The granite wheel bearings
significantly decreased the amount of time that it took to throw a vessel compared to the
concrete version (5 minutes (45 r.p.m compared to 11 using the concrete version 30 r.pm.) and

allowed for more accurate results when compared with the museum examples.

OBSERVATIONS

Using the concrete and granite wheel bearings, the author was able to form several
vessels in a similar manner to the miniature vessels. However, only through direct comparison
with the museum examples could it be proved that the author had indeed manufactured the

vessels to the Egyptian standard. One replica vessel was selected at random to compare to the

Figure 6.20: The carved and honed granite replica potter's wheel bearings. Note the lubrication discolouration
already starting to form Photo: S. Doherty
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archaeological. First, when considering the body of the two vessels, it was noticeable that both

display similar features (see Figure 6.22).

-

Figure 6.21: The granite wheel bearings set up. Photo: S. Doherty

Both pots have concentric striations beginning at the base of the pot and continuing to the top of
the rim. Each have remains of the fingerprints left behind when the potter was lifting the
finished vessel from the potter’s wheel. The stickiness of the clay that was used is indicative
that throwing was the primary method of manufacture, as when throwing, potters tend to
intermittently add water to the clay to ensure that the clay does not dry out and so that the
potter’s wheel can run smoothly. When coiling, it is better to refrain from adding too much
water or else the vessel walls might collapse. The two pots also display evidence of being cut
off the lump of clay on the potter’s wheel as the bases are uneven. They are rather lopsided,

evidence that they were not correctly centred on the potter’s wheel.
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Figure 6.22: (Left) The outside of the replica pot. (Right) the outside of the archaeological miniature vessel AN1895.766. Ashmolean
Museum, Oxford. The red arrows indicate sticky fingerprints or marks left when the vessel was lifted off the potter’s wheel; the
green arrows indicate the uneven base as the pot was cut from the lump of clay attached to the wheel. Photos: S. Doherty.

Second, when one considers the inside of the vessels, one can again detect similarities
(see Figure 6.23). At the base of the vessel, each have a hollowed out depression c. 0.5-1cm in
diameter, otherwise described as a torsion crack or dimple, indicated by the red arrows in Figure
6.23. This was created when the potter first placed their fingers into the clay (see Figure 6.17) as
centrifugal force is being induced to open out the vessel. The inner base of thrown vessels can
sometimes exhibit another manufacturing mark known as s-shaped cracks, created if the potter
later smoothes over the initial opening out depression with their finger. The clay later cracks as
a result of excess water, which often pools at the base of the vessel during forming and is left
there by the potter after the pot has been set aside to dry. This crack was not seen on the
examples selected. Another key feature, also reflected on the outside of the vessel, is continuous
striations from the base of the vessel to the edge of the rim of the pot, indicated by the blue
arrows in Figure 6.23. This is a crucial point, because if the rim of the vessels only presented
these striations, then one would not consider this pot to be thrown, but merely rotated as

centrifugal force is not induced.
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Figure 6.23: (Left) The inside of the replica pot. (Right) the inside of the archaeological miniature vessel. AN1895.766. Ashmolean
Museum, Oxford. The red arrows indicate the torsion crack or dimple, created when the potter first placed their fingers into the
clay to open out the vessel; the blue arrows indicate the continuous striations created by the spinning of the potter’s wheel.
Photos: S. Doherty.

Third, when one examines the bases of the vessels, again there are parallels between the
archaeological and replica examples. Both exhibit string impressions, occurring when the base
of the pot was sliced off using the string. However, on the replica miniature vessel, the base
displayed straight lines or drag marks indicated by the white arrows whereas the archaeological
example showed spiral string marks indicated by the yellow arrows. Upon further
experimentation, it became apparent that the archaeological example was in fact cut off from the

lump of clay while the potter’s wheel was still in motion (see Figure 6.24).
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Figure 6.24: (Left) The bases of the replica pots. (Right) the bases of the archaeological miniature vessel. AN1895.766. Ashmolean
Museum, Oxford. The white arrows on the upper replica vessel indicate the drag lines created when the pot was removed from the
potter’s wheel while it was stationary; the yellow arrows indicate the spiral lines created when the pot was removed from the
potter’s wheel while it was still in motion. Photos: S. Doherty.

EXPERIMENT 3: USING THE WHEEL BEARINGS TO FINISH POTTERY (V-RIM BOWL)

A final experiment was designed to independently replicate the V-rimed bowls that Courty and
Roux (1995; Roux 1990; 2008; Roux & Courty 1997) created using the pierced potter’s wheel
bearings to shape rather than throwing vessels. They postulated that Near Eastern potters made
coiled “roughout” vessels and then smoothed and finished the pots on a wheel (see Figure 6.25).
This represented a logical step between using a support or turntable to draw up the sides of a
vessel and the development of wheel throwing (Roux and Courty 1998, p. 748). A similar
experiment was undertaken by Pelta with the pierced wheel bearing discovered at Tell Dalit

(Pelta, 1996, pp. 171-185, see Chapter 2; Table 2.1 for details and Figure 2.7 and Figure 2.8). In
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these experiments with pierced wheel bearings, the speeds achieved (over 50 r.p.m) bearings
were deemed not suitable for throwing (Roux and de Miroschedjii 2009, p. 165). Other authors
have suggested that 50 r.p.m. is sufficient, (Jacobs & Borowski, 1993, pp. 53-55), but most cite
Rye’s (1981, p. 74) 80-100 r.p.m. as a more suitable speed for throwing. With the granite

bearings, the author was able to achieve these speeds and induce centrifugal force even at 40

r.p.m.

Figure 6.25: Examples of V-shaped bowls, made by arranging coils of clay and then thinned and shaped on the potter’s wheel. Left
and Centre: BM 125942; 1937,1211.224 from Tell Brak ©Trustees of the British Museum Middle photo: S. Doherty. Right: profile
of an example the V-rim bowl After: Adams & Nissen 1972, pg 309, fig 6 .g

For V-shaped bowls, the primary method for shaping the pot was through coil, pinch or
slab, and the potter’s wheel is used as an aide to finish and thin the vessel so that the potter can
stay in one place rather than have to move around the pot while forming it. The potter’s wheel
in the Near East at this period was not rotated sufficiently fast enough for centrifugal force to be
achieved. This is similar to the “banding wheel” or “whirlers” used by modern potters. The
method for creating the V-rim bowl was outlined by Courty and Roux (1997) as follows: (1)
Vessel is built up with coils upon the potter’s wheel. (2) The wheel is spun and the coiled pot is
thinned and shaped. (3) The pot is cut off the wheel and the base removed.(4) It is placed on a

mat to dry. (5) Finishing touches are added and the pot is smoothed.

It was decided to replicate the method concluded by Courty and Roux (1997) for

“finishing V-rim vessels.” Unfortunately, it was not possible to make a set of pierced wheel
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bearings. Instead, the pivot and socket granite wheel was employed in the use of a tournette or
turntable and was not rotated more than 50 r.p.m. as outlined in the V-rim bowl experimental
method designed by Roux and Courty (1997 see Chapter 2). Ten vessels were constructed using
the above method; one was polished and burnished to compare finishing methods (see Figure

6.27). The observations are detailed below.

Observations

In many ways, the V-rim vessels created closely resembled the coil-built macroscopic details as
outlined in table 6.2. Internally, they contained a flat base, the edges of the vessel were
smoothed and thinned through the spinning of the wheel (see Figure 6.26). Many of the coils
were covered over by the clay during the oscillation of the wheel. This resulted in an even
appearance as most of the traces of scraping and fingertip impressions had been removed (see
Figure 6.26). This demonstrates a phase of pottery manufacture in between coiling and

throwing. In Figure 6.27, the example shown was burnished and polished using a pebble after it

Figure 6.26: Internal view of replicated V-rim vessel (unfired). Note flat base and smoothed sides. In this example, the
final set of coils are still distinguishable. Photo: S. Doherty
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Figure 6.27 The smoothed outer edge of the replicated V-rim vessel (unfired). This example has been burnished with a
pebble resulting in its shiny appearance. The base of the vessel is flat and the traces of the coils have been largely
obliterated. Photo: S. Doherty

was thinned and shaped on the potter’s wheel, giving it a shiny and smoother appearance (see
Figure 6.27). This also would have an effect upon the pores within the clay, sealing the vessel

and making it impermeable to water if the vessel was used to store liquids in.

SUMMARY

It is evident from the literature Early Dynastic and Old Kingdom pottery is still
frequently labelled as “wheel-finished” or “wheel rim rotated,” when usually this is not the case
and in fact the vessel is question has often been hand-built using coils. Through experimentation
by making wheel-thrown and hand-made (coil) pots, it became evident that there were many
differences between the techniques used for manufacturing the vessels, these were highlighted
by using x-rays, and adding iron oxide spangles to the clay. Some coil pots did contain striations
and spiral marks reminiscent of wheel-throwing, especially on the rim of the vessel. This
implied that some form of rotation was occurring during the finishing of the coil vessel.
However, it did not mean that the entire body of the pot was thrown, which is a very different
process. When building coil vessels, the potter usually does not dampen the clay except

occasionally when attaching the joins of the coils and when finishing the vessel. As such, the
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coil-made pot rarely exhibited sticky or wet finger marks. The profile of the pot often undulated
with the coils rather than having a slick tapering profile as do the wheel-thrown examples.
Instead, the pots are placed on a support/bat which is rotated as the potter smoothes their fingers

along the rim to even it out.

Having identified suitable early wheel-thrown pots from the Old Kingdom in the pottery
collections of the Ashmolean Museum, Oxford Petrie Museum of Egyptian Archaeology, UCL
and Egyptian Museum in Cairo, they were then examined for any manufacturing marks. Such
marks, (e.g. the spirals, scrapes and striations) left by the ancient potters were compared to the
marks created when using the replica Egyptian potter’s wheel. These marks appeared to match
with the pots dating to the 4™ Dynasty that were being fashioned on the wheel, confirming
Barta’s (1995) original thoughts that miniature vessels were wheel-thrown, apart from the
underside of the base, and are likely to be the first pots to be thrown on a potter’s wheel.
Crucially, having centrifugal force being induced in order for throwing to be taking place. This
has led to an increase in understanding and knowledge about the methods used to create such
pots in ancient times. In later experiments, it was discovered that if the wheel was continuously
rotated and a piece of string was applied to the base of the pot to cut it off from the hump,
similar marks could be achieved on the base as noted on the archaeological examples. From
these experiments, a list of manufacturing marks left on wheelthrown pottery has been created

(see Figure) which will be useful for future identification of wheel- thrown pottery.

These experiments have advanced our knowledge by resolving the terminological
problem of what constitutes a vessel thrown on a hand-spun potter’s wheel when compared with
a vessel which has been formed by coiling. Vessels which exhibit evidence of partial rotation on
the rims, such as wavy handled jars or other storage jars, have not been thrown on a potter’s
wheel, but instead are likely to have been placed on an unmovable block or support such as a

mat and then the pot rotated by the potter (as noted in the depiction of the pottery workshop
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tomb of Ty (Steindorff 1913, pp. 83-84; Epron and Daumas 1939, pp. 12, pl 71). Issues relating
to the speed that a potter’s wheel needs to achieve before it can be considered a “fast” versus a
“slow” wheel can now be disputed. The author can find no such distinction, as the replica
potter’s wheel was successfully able to create thrown pottery at speeds lower than the suggested
50-150 rpm (Rye 1981, p. 74), thus inducing centrifugal force, even at the speed of 20 rpm, not
considered by Edwards and Edwards (1986, pp. 49-56) to be throwing. It is suggested that such
terms as fast and slow wheel needs to be readdressed, if they should exist as a distinction at all.
Near Eastern V-rim bowls were also recreated, through building up coils of clay, and then
shaping thinning the resulting vessel by slowly rotating the replica potter’s wheel. This
reproduced the method outlined by Courty and Roux (1997) and demonstrated a phase of
pottery manufacture in between coiling and throwing. This was perhaps the first use of the
potter’s wheel in the Near East, before it was discovered that it could be utilised for true wheel-

throwing inducing centrifugal force.

The practical use of the potter’s wheel has been considered in this chapter, when it
occurred and how the Egyptians may have used their wheels to throw pottery. Chapter 5
postulated that the origins of the potter’s wheel was in the Near East, which then was used
briefly in Buto to finish Canaanite colonists’ coiled pots (in a similar manner to the V-rim
bowl), seemingly to depart again when the Canaanites did. It was only with the reign of Pharaoh
Sneferu in the Old Kingdom, that the potter’s wheel began to be in use by indigenous
Egyptians, but only for royal contexts. It has been established that miniature vessels were the
first wheel-thrown vessels. Using the replica prototype concrete wheel, the author was able to
create a pot in 11 minutes, using the granite bearings; the author was able to make a similar pot
in under 5 minutes. In the next Chapter 7 the throwing of miniature vessels on the potter’s
wheel will again be considered, but this time in relation to their development and spread within
the court and to the wider communities within the Egyptian state. In the next chapter the author

will consider the spread of the potter’s wheel as its use became more widely accepted.
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Chapter 7:

The Spread of the Potter’s Wheel from Royal

to Domestic Contexts

In this section, the instigation of the use of the potter’s wheel and its links to funerary cults will
be examined through analysis of the purposes for which miniature and model vessels were used.
These vessels were used in chapels and pyramid temples to hold the daily offering. Chapter 6
was concerned with their manufacture and put forward the proposition that in Egypt they were
the first vessels thrown on a potter’s wheel. This chapter will consider the function and use of
these miniature and model vessels. The first use of wheel thrown pottery seems to have been as
vessels for daily ritual offerings in funerary cults dedicated to the ka (Gahlin, 2001) of a
Pharaoh or private individual. These mortuary cults became important during the time of
monumental pyramid building by the Pharaohs of the 4™-5" dynasties (c2600-2300 B.C.). As
part of their funerary pyramid complexes, these Pharaohs (beginning with Sneferu (c2640-2604
B.C.)), built new temples specifically dedicated to the nourishment of their ka in the afterlife.
These rituals required daily offerings of food, drink and other items to be presented to a
representation of the ka of the deceased king by a priest. Private individuals also had chapels
and needed to provide for their own ka’s offerings. As these offerings occurred daily, a regular
supply of small vessels produced in large numbers were required in which to place the food and

drink, or to give symbolic offerings to the ka. Bourriau (1981, pp. 20, fig 11) suggests that these
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miniature vessels were entirely votive and never intended to be used as a container, apart from

symbolically for the funerary cult.

MINIATURE AND MODEL VESSELS

Miniature vessels were only used in this specific funerary and religious temple
complexes and their use in daily votive offerings was probably regulated by the elite. It is
postulated that this was perhaps the reason why the potter’s wheel (see Wheel chronology Table
2.1 in Chapter 2) was brought in for an inherently Egyptian purpose. Rather than using the
potter’s wheel to create Jordan Valley style wheel-finished, coil, V-shaped bowls for elite ritual
and settlement contexts (Roux, 2003; Roux & Courty, 2005), the Egyptians used this
technology to create entirely wheel-thrown miniature vessels. Akin to the Jordan Valley V-
shaped bowls, these thrown vessels were made specifically for the increasingly important
funerary cult that was controlled and managed by the elite administrative classes. The Egyptians
were effectively borrowing the technological idea of the potter’s wheel, but utilising it in an
innovative new way; that of throwing rather than shaping pottery. By the time the great
pyramids of Giza were being built, the potter’s wheel was used for an additional purpose, still
within the funerary sphere. Evidence from excavations at Heit el Gurob, the village where the
conscripted pyramid construction workers were living, suggests that the potter’s wheel was
utilised to supply the workers with eating vessels such as bowls and plates and these are
known as CD7 bowls (Wodzinska, 2006). The use of the potter’s wheel therefore still remained
within the sphere of funerary elite administrative bureaucracy, but with an additional range of
functions. Miniature vessels have a key role in determining how the use of the potter’s wheel

developed in Egypt and their origins will now be scrutinised.
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Funerary Offering Rituals

When a deceased person was deposited within their tomb following their death and
funeral, the tomb was not merely sealed and left. Relatives of the deceased, in particular the
eldest son, were expected to make provisions for the continued well being of the deceased’s ka
through supply of regular offerings of food and drink to replenish those given at burial. Most
tombs comprised of two areas, a subterranean burial chamber surrounded by storage rooms for
offerings, and over the grave a brick mound or chapel (sometimes two) in which pairs of stone
stelae were placed giving the deceased’s name and titles. These mounds or chapels represented
the primordial mound from which the creator god emerged and via which the dead king or
person would be reborn and consequently they were the centre of the funerary cult where

offerings were deposited (Taylor, 2001, p. 141).

By the 2" dynasty, tombs contained evidence that complete meals were being offered,
including pudding, cheese, and wine courses, the food laid out on plates, and cups for the wine.
Cuts of beef, particularly the foreleg and head that were sometimes mummified, bread and
honey cakes were popular items deposited in the tombs (Emery, 1962). These rites eventually
extended to all members of Egyptian society who could afford to do so, but probably originated
in the Pre and Early Dynastic tombs of the kings, as many contain large storerooms filled with
provisions. Many of the tombs of the early kings at Abydos have small, open chapels with
offering niches and stelae', in front of which the offering rituals were re-enacted (Spencer,
1991, pp. 49-54) e.g. the tomb of King Djet as described by Kemp (1966, p. 13). By the 3™
dynasty, the offering chapels were incorporated within the mastaba® with a central recess for the

statue(s) of the deceased person, known as the serdab, inside which the ka could live. In some

! In later times the stelae took the form of an imitation door carved in stone, consequently they are often referred to as “false doors”
which were believed to function as a real door in the afterlife so the spirit of the deceased, or ba could leave the tomb during
daylight hours.

? From the Arabic word 'mastaba’ meaning 'bench', for the massive rectangular structures found above many tombs in Saqqara, Giza
and other places.
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cases these chapels became a complex series of rooms e.g. Saqqara mastaba 3518 with
decorated reliefs and paintings of offerings (Seidlmayer, 1990; Reisner, 1934, p. 581). The
statues were treated rather as the king must have been in life. As the pyramid texts record, every
day the statues were ceremoniously woken, washed, and purified, the rituals of the opening of
the mouth, eyes, and ears were performed and breakfast served. Then the statue was anointed

with cosmetics and clothed, and finally a banquet lunch was provided (Spencer, 1991, p. 55).

Figure 7.1: The Statue of Djoser's ka from his serdab at Saqqara. Egyptian Museum, Cairo. Photo: S. Doherty

There is evidence that these rites were formalised under the Old Kingdom Pharaohs.
Instead of occurring within the mastaba, the offering chapels were moved to the pyramid
mortuary temple, and the nourishment of the deceased was taken care of through magic and
ritual using miniature vessels rather than by providing real-sized foodstuffs, as it would be

impossible to provide fresh food offerings in perpetuity (Baines & Lacovara, 2002, p. 15).
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The Step Pyramid of Djoser contained “dummy” structures designed specifically for the
provision of offerings to the king’s ka. These included a court of the serdab to the north, with
statues of the king dedicated to the nourishment of the ka (see Figure 7.1) and a false mastaba
tomb to the south, known as the “South Tomb.” As the Pharaohs were said to have two or more
Kas being part god, part human during life, perhaps these funerary structures were providing for
both (Spencer, 1991, p. 58) and may be a nod to the earlier “subsidiary” graves at Abydos not
meant for the interred body, but rather as the symbolic resting place of the ka. This may also be
the origins of the satellite pyramids rather than for the burial of Queens’ e.g. the Satellite
Pyramid of Khafre may have been used for the burial of the statue of his ka (Lehner, 2008, p.

126).

The next major stage in pyramid construction occurred during the reign of Pharaoh
Sneferu. Alongside the building of a “true” pyramid without steps throughout several phases of
building at Meidum, the pyramid temple was positioned to the eastern side of the pyramid, in
accordance with the development of the cult of the sun god Ra and the rising sun. It retained the
trappings of earlier offering chapels, as it contained an inner courtyard with two offering stelae
and an offering table. There are no inscriptions, which is unusual, as without writing the name
of the deceased, the Egyptians believed that they would not endure. This has led Lehner (2008,
pp- 97-100) to suggest that the pyramid at Meidum was left unfinished when Sneferu died as he
constructed potentially three other pyramids, with the one at Meidum meant to be a cenotaph

rather than a tomb.

From the beginning of the 4™ dynasty, the outward appearance of mortuary ritual and
the provision of offerings became more important than the provision of actual consumable
offerings. Many tombs began to contain increasing numbers of miniature pottery vessels and
dummy or model stone vessels, full-scale vessels devoid of any food and false doors. Symbolic

offerings seemed to be the rule of the day, as there became increasing understanding that the
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funerary cult could not be easily maintained by succeeding generations, even those of royal
status (Baines & Lacovara, 2002, pp. 15-16; Kemp, 2006, pp. 141-9; Shirai, 2005). Therefore,
the offerings became symbolic, with wheel-manufactured miniature pottery, Meidum vessels
and dummy model stone jars used to serve the cults of the deceased elites, which once offered,
would magically transform into provisions for the afterlife. These vessels will be the next topic

for discussion.

The Offering Triad: Funerary Model Objects, Meidum bowls and Miniature Vessels

At the same time as miniature vessels were being made on the wheel, a wide variety of
model objects were also being created for use in funerary contexts. The use of model objects as
part of the funerary furniture of Dynastic Tombs was common in Ancient Egypt, particularly
during the Old and Middle Kingdoms, although they had their origins in Predynastic (Swain,
1995, pp. 35-7). Model vessels and objects were thought to become functional items in the
afterlife that could be used by the deceased to equip themselves with the necessities of life. A
wide variety of models were made such as boats, cattle, servants (see Chapter 3), houses,
craftspeople, workshops and soldiers, but models of votive pots, bowls and other containers
were also popular items of funerary goods. These were made of wood, pottery, faience or stone,
often calcite or travertine, and the goods occurred in tombs across the Egyptian elite classes,

both royal and private individuals (Breasted, 1948; Tooley, 1995, pp. 8-11).

Representations of model objects occurred in texts e.g. htp di nsw offering formulae, as
pictures of model vessels on tomb offering scenes and stelae, and in physical material objects
such as pottery, stone and metal vessels. The use of model objects rather than life-sized made
both economic and space-saving sense. It would be less expensive to provide a wooden or

pottery version of something such as a herd of cattle which would have required feeding until
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death when it needed to be replaced, or else later be expensively mummified. By being
represented in a smaller form, it was believed that the model contained the essence of the real
life object(s) and would later be useful to the deceased in the afterlife (Swain, 1995, p. 35).
However, Bourriau (1981, p. 117) suggests that the Egyptians had no need to economise their
funerary goods as such, as by magical means the model could become the item represented so
clearly in the model. Models are usually found only in elite contexts, and are often very
elaborately painted in imitation of glass etc. These objects are often varnished to preserve the

pigments and were probably very expensive to buy, so became part of the standard funerary

repertoire.

Figure 7.2: Left: A dummy stone model vase made of calcite. 6™ Dynasty. Note it is completely solid. UC69832.Middle: A wheel
thrown miniature pottery vase made of NB2 clay (Vienna system). 4™ Dynasty, Meidum. UC17609. Right: Meidum vessel red
slipped pottery 17.5cm in diameter, 4" dynasty, Meidum. UC17636. UCL Petrie Museum of Egyptian Archaeology.

There were two differing kinds of small vessels used by the Egyptians for funerary cult
rites; model and miniature vessels, found usually as bowls or plates made of pottery or stone,
and one large serving vessel, the pottery Meidum bowl (see Figure 7.2). The model and
miniature vessels were seldom taller than 7.5cms or wider than 6.5cms, and usually occurred in
funerary and ritual contexts alongside full sized vessels, especially Meidum bowls (see Figure
7.2 and Figure 7.3). Both miniature vessels and model stone vessels were known from the

Predynastic Period, but miniature vessels initially occurred as wheel-made pottery during the
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reign of Pharaoh Sneferu, first king of the fourth dynasty (c2640-2604 B.C.) (Barta, 1995, p.
15). They were mass-produced and designed to be used once and then discarded, as many

thousands have been excavated in pristine condition (some 10,000 at Dahshur (Fakhry, 1961, p.

135)).

The Egyptians probably thought of miniature and model vessels as two distinct types,
although they were related in shape and function (Allen, 2006, p. 20). Miniature, model and full
sized Meidum vessels all occurred together in tombs and other funerary architecture, in both
private and royal contexts e.g. Queen Heterpheres’s tomb, wife of Sneferu and mother of Khufu
(Reisner & Stevenson Smith, 1955, pp. 76-7, fig 100-1 miniature, 143-4 model, 99 full scale). It
is likely that the Egyptians regarded each vessel type as having a distinct purpose, and that the
model and miniature vessels were not merely cheap replacements of the full sized examples
(Allen, 2006, p. 22). Model vessels may copy existing full sized vessel forms or they may be in
shapes restricted to the model vessel corpus, usually in a non-functional capacity. Miniature
vessels can be compared to vessels that are full sized, but which have been reduced in scale
whilst retaining their functional ability, and probably could contain a token amount of liquid or

grain (Faltings, 1989, pp. 153, note 43).

Unlike most other pottery types, Meidum vessels often have an S-shaped profile (see
Chapter 6, Figure 6.4) and carinated rims usually with a red slip of ochre or hematite applied
prior to firing and then burnished. They are regularly depicted in tomb and temple scenes
associated with eating, food presentation, and feasting, and are often placed on pottery stands
covered with a lid made of basketry (Wodzinska, 2006, p. 411). They occur mostly in funerary
contexts from the 2" to the 6™ dynasty but some have been excavated from Old Kingdom
settlement sites (Op de Beeck, 2004, p. 239). These three pottery types will be described and

discussed in further detail below.
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Model Vessels

Model vessels have no functional ability, many are almost solid (see Figure 7.2 (left)
and Figure 7.3) and are sometimes referred to in excavation reports as “Scheinbeigaben,” mock
dishes or dummies (Martin-Pardey, 1984). Their solid nature would indicate that the outward
form must be the most significant thing about the vessel, and the content was probably implied

by their shape e.g., 4s vases or nmst jars (D'Auria, Lacovara, & Roehrig, 1988, pp. 77-8).

Figure 7.3: Model vessels made of Calcite from Giza tomb G 7440 Z, 4th dynasty
Height 1.7-6.4cm, dia 2.1-6.3cm. Harvard University of Fine Arts Expedition, 1927 (27.1483-1591)
D’Auria, Lacovara, Roehrig (1988, p77, fig 37-43) rearranged by (Allen, 2006, pp. 20, fig 1)

A model vessel was usually made of stone, although some occur in copper such as the
examples found by Reisner in the tomb of Heterpheres (1913, pp. 62, fig 16). Models were
designed to be smaller versions of larger forms that were used for votive offerings, they often
were not hollow, or only had a relatively shallow depth and therefore would not have a
functional ability, but be important symbolically, in a similar manner to the hieroglyphs of the
offering formulae htp di nsw (see Figure 7.3). These formulae occurred from the Old Kingdom
onwards and were inscribed upon doorjambs, furniture and coffins. From the reign of Sneferu,
these formulae began to be incorporated into the tombs of private individuals (Barta, 2005, p.
182). They were prayers asking the king to make a representative offering to either the god

Osiris or Seth on behalf of the deceased, and then for offerings of bread, beer and every good
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thing required by the deceased’s ka for their happiness in the afterlife (Gahlin, 2001, pp. 166-7).
This sometimes-exhaustive list often included alabaster vessels, while the model jars perhaps
represented the 3D form of the formulae (e.g. see Figure 7.2). Offerings in the form of model
food made of faience or cartonnage were thought to be magically equivalent to real food, and

more likely to be preserved.

Model vessels have been recorded in contexts dating to the Merimde Beni Salame
culture in Lower Egypt (4800-4200 B.C.) e.g. at Ma’adi (Rizkana & Secher, 1988, p. 67). As
they were not made of pottery, model vessels were not made using the potter’s wheel, but were
made of stone using drills such as the Twist Reverse Twist Drill. Most early model stone vessels
were made of calcite,’ or travertine as these are relatively soft stones (Aston, 1994, p. 42).
Working harder stones such as basalt requires the use of a cold smelted copper tipped drill
which was not invented until Naqgada II (c3600-3200 B.C.) (Amer, 1933; Stocks, 2003, pp. 11-

2).

Miniature Vessels

Miniature vessels were similar in size to model vessels being up to ¢7.5cms tall and up
to ¢6.5cms wide. Miniature pottery vessels of the 4™ dynasty were produced on a potter’s wheel
and unlike model vessels had an interior volume, and could probably contain a token amount of
liquid or grain and therefore retained their functional capability (see Figure 7.4). However, they
may have not been used functionally, but as a symbolic item (Bourriau, 1981, p. 117). They can
be compared in shape to full-size vessels and possibly were emulating them. The fabric of the
miniature vessels are almost exclusively Nile B2 in the Vienna system (Nile silt clay with black
core/narrow red core, inclusions of straw, sand mica and limestone see Appendix II). They were

mass-produced, but were destined for a specific cultic and funerary sphere, and were used daily

* Also known as Egyptian Alabaster
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as part of offering rituals to the dead and then discarded after one use (in a similar manner to the
Mesopotamian bevelled rim bread bowls (Beale, 1978; Goulder, 2010)). During the 4" dynasty,
these miniature vessels seem to only occur in elite and royal ritual contexts, such as pyramid
mortuary temples, tombs and chapels, beginning with the foundation deposit at the pyramid of
Sneferu at Meidum (Clayton, 1994, p. 45; Dodson, 1995, p. 27). These vessels were created to
serve and nourish the ka of deceased royal and private individuals with a token offering of food
and drink. Once the rituals were finished for the day, the used vessels were then deposited into
large rubbish pits such as those at the pyramid temple of Menkaure found by Reisner (1931),
perhaps later ending up being incorporated into wall linings or foundation deposits when the

pits were cleared to make way for more (Charvat, 1981).

Miniature vessels have frequently overlooked by excavators as they often occur in great
quantities and can be thought of as quite crudely fashioned, perhaps owing to the speed by
which they were made (see Figure 7.4). At Meidum, the types of these miniature vessels most
commonly found were saucers with a small foot, which were wheel-made with the surface wet
smoothed and very pale brown (10 YR/7/3). The fabric type was described as (Aiib) coarse Nile
clay, low fired with a black core and light brown surface zones, and with inclusions of a lot of
long chaff pieces and some sand, which could correspond with Nile B1 or B2 in the Vienna

system (see Appendix II)
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Figure 7.4: 4™ dynasty miniature vessels from Meidum After: el-Khouli, pg 44, pl 50,
pottery types 15-16

To the Egyptians, aesthetically pleasing pottery may not have been the priority criterion
for manufacture, the most significant thing was that the pottery achieved what it was supposed
to. Since these miniature vessels were likely to be single use only for the purpose of rituals, the
potters who made them were probably not overly concerned with producing appealing pottery.
However, it seems that these small pots may be highly significant in terms of the uptake of the
new technologies of the potter’s wheel, updraught kiln and the beginnings of administrative
control of the pottery industry in Egypt. By being able to control how pottery was made, what it
looked like and what it was used for, the elites were able to manage their craftsmen in new

ways. The potter’s wheel was probably permanently located within the confines of a temple
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workshop area, and in a location where the output of the working potter could be scrutinised by

the overseer (see Chapter 2).

In relation to pottery, mass-production rather than standardisation of form seems to
have been the significant thing. Scribes usually noted the amount/weight of grains used to
produce beer or bread rather than the amount or size of vessels used to contain them “scribes
and potters... were worlds apart,” noted Kemp (2006, p. 174). Scribes seemed to be unconcerned
about pottery quality control, in terms of vessels shape standardisation, but focused rather on the
speed of production. Warden (2010, pp. ix, 127-128), in her examination of beer jars and bread
mould volumes of Old Kingdom date, suggested that there was no standardisation of such hand-
made vessel forms so therefore there was no all encompassing state-run system for the pottery
industry. She surmised that Pharaoh was likely to have been an employer for those who worked
at his state-run institutions such as the mortuary temples and pyramid towns which were funded
by taxation. Private individuals could then function as employers in the other non-state
sponsored economic areas (Warden, 2010, p. 128). If the potter’s wheel began its use-life
through state sponsorship, it would therefore be expected that wheel-thrown vessels would be
solely found within elite state-organised contexts. From the 3"-4" dynasty, the first wheel
thrown pottery occurs only in the most illustrious of state-run projects, that of pyramid mortuary
temples and mastaba chapels in the form of miniature vessels. This suggests that potters
specialising in the use of the potter’s wheel were for at least one dynasty kept within the
confines of the Pharaoh’s control in state-controlled temple workshops and later this specialism

was disseminated® to private individuals running their own estates.

The resulting use, rather than the impetus of the potter’s wheel had the advantage of

increased speed of production when compared with the production of hand-made pots,

* Possibly during the 5" dynasty when the Meidum bowl begins to be fashioned on the potter’s wheel and when depictions of the
wheel first begin to appear in private individuals’ tombs, e.g. Ty (Epron & Daumas, 1939)
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particularly if the pots were thrown off the hump as 5™ dynasty depictions suggest (see Figure
7.8). In addition, the use of the elite hard stone such as basalt and granite for the potter’s wheel
bearings to fabricate pottery miniature vessels may also be significant. The use of basalt as an
elite state quarried product will be considered further. There is some evidence that Predynastic
hand-made miniature vessels were directly emulating basalt vessels of the same period,
indicating the close early links between basalt and pottery production which will be discussed

below.

MINIATURE VESSELS AND THEIR LINKS TO BASALT

More so than any other Egyptian pottery, miniature vessels seem to have close links to
basalt and stone vessel production. Both types of vessels have similar shape and style
characteristics, occur in similar contexts in the same sites and dates, and may have had related
functions. At first glance, the production of vessels made of stone and those made of pottery
was likely to be separate, but with the addition of the potter’s wheel, this may not have been the
case, as the wheel bearings for the wheel were made of stone and therefore a stonemason was
required to make them. The likely close links between stonemasons and potters utilising the

potter’s wheel to make miniature vessels will be considered in this section.

Miniature vessels are usually made of pottery and occur in funerary and mortuary
contexts, although some examples occur in stone (e.g. UC15611 and see Figure 7.5). The first
miniature vessels have been noted in Petrie’s Corpus of Prehistoric Pottery as black polished
and fancy wares (1921, pp. 6, pl XIX nos 80a-82) dating to early Naqada II. Miniature vessels
of this period were almost exclusively fired to a black colour when excavated at Ma’adi and
other Predynastic sites, indicating their firing in reduced conditions. Many of the miniature
vessels have a raised base, some with lug handles and are fired black. Lug handles are generally
unknown on the red polished and reddish brown large sized vessels of this period and it has

been suggested that these early miniature vessels were emulations of basalt jars, which served as
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a cheaper alternative or “toy” version of the larger vessels, or containers of rare and precious
materials and therefore were associated with cultic offerings, usually restricted to cemetery

sites’ (see Figure 7.5) (Rizkana & Secher, 1987, pp. 45-6).
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Figure 7.5: Shape comparison of Predynastic (Naqada I-II) basalt stone vessels (top row) and miniature
pottery vessels (bottom row) from the site of Ma’adi. After Rizkana & Seeher (1988, pg 68, fig 16)

Miniature jars may have originally been used as a container of cosmetics, as an example
was found containing a red greasy substance at Ma’adi (Amer, 1933, p. 29); others have been
noted placed on top of bigger vessels as lids (Junker, 1912, p. 29). Reisner (1931, p. 216) noted
in the 4" dynasty mortuary temple of Menkaure that black polished pottery was still part of the
pottery corpus, although it was rare compared to red wares. He postulated that the vessels were
a cheaper alternative to stone vessels and considered that the black polished pottery was an
impractical ware due to its relative softness (Reisner, 1931, pp. 216, part 9 fig 66). Although
miniature vessels were known and used for cultic practices from the Predynastic Period, it was

not until the 4™ dynasty that they were made on any grand scale. The close early links to basalt

’ Although this may be due to lack of excavation of Predynastic settlement sites.
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emulation may be the reason why the Egyptians later chose to create miniature pottery vessels
on a basalt wheel bearing potter’s wheel. It may be that close early links to the Levant and

Mesopotamia were the source of this technological inspiration.

There is some debate regarding the extent of Mesopotamian influences upon the
Egyptians during the Predynastic and Early Dynastic periods (Frankfort, 1941; Moorey, 1987)
particularly in relation to the production of stone vases as discussed in Chapters 4 and 5. These
stone vases are thought by some to be of Palestinian/Canaanite origins; perhaps they were
brought to the port town of Buto® by merchants and then spread to Ma’adi and the delta
(Faltings, 1998a, pp. 30-2). There is also evidence of colonisation of Palestine by Egyptians
(Porat, 1992, p. 435). It seems likely that given the difficulty of procuring, working and
finishing basalt in contrast to pottery, that the easier alternative was for pottery to emulate the

basalt vessels.

A second debate concerns whether pottery emulated stone or vice versa, which is still
uncertain. The style and shape of basalt jars change from a lug handled barrel shape (such as
Figure 7.5) to that with a ring base. These changes occur in both Lower and Upper Egypt in
Late Naqgada [; prior to this, they were solely a Lower Egyptian trend (Rizkana & Seeher, 1988).
The changes indicate the beginnings of standardisation in both stone and pottery vases prior to
the unification after Naqada III ¢3100 B.C., with cultural characteristics’ blending and
homogenising as the north and south have more continuous contact with each other. The use of
basalt for stone vessels, like the miniature vessels, appears to be purely destined for the funerary
or religious sphere. These vessels were crafted to be only placed in the tomb; they do not seem
to have been used domestically and rarely have any use marks. This might indicate that they

may never have been used by the deceased and were made solely for the funerary market, to be

® Buto is likely to have been a port town during the Predynastic period; changes in the Rosetta branch of the Nile over time have led
to the changes in the coastline.
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deposited next to the corpse upon burial. It may also be the reason why the stone vase maker’s
workshop was located next to the temple of Horus at Hierakonpolis, namely, to provide stone
vases for pilgrims making offerings to the god (Kemp, 2006, p. 196) (see map of Hierakonpolis
in Chapter 4, Figure 4.10). Another workshop dating to the Old Kingdom has recently been
located near Sheikh Said. (Willems, et al., 2009); perhaps the temple personnel were regulating
the vessel production. This conveniently seems to coincide with the first use of smelted and cast
copper in the Predynastic town of Ma’adi, located south of the apex of the Delta (Amer, 1933;

1936). Stone vessels also seem to have been restricted to elite burial contexts.

The use of stone vessels may have initially been driven by the elite seeking an
alternative to pottery for use in their tombs. Stone vessels gradually became increasingly ornate
in design and it seems at least in part that the potters were encouraged by the fashion and design
of the stone vase makers to make pottery versions. Elite status may be conferred upon a person
through means of personal achievement or inheritance. Inherited status is generally thought to
be a sign of a more complex society, as it procures benefit for a limited number of elites and
represents a significant stage in socio-economic development (Bard, 1988, p. 52; Wilkinson,

2001, p. 29).

Pyramid Building and Miniature Vessels

During the 4™ dynasty, there were major changes in the religious and administrative
structure of the Egyptian society, which almost certainly had an impact on pottery production. It
seems that pyramid building may have been intrinsically linked to the increased complexity of
the Egyptian state. The reign of Pharaoh Sneferu in particular was significant. Although not
many images of Sneferu survive, in terms of monumental pyramid building and religious focus,
he was a pioneer much earlier than Akhenaton’s religious “revolution” (1351-1334 B.C.).

Sneferu changed the orientation of religion towards the sun god Ra with the new title s3 R “son
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of Ra.” He built true pyramids without steps, and aligned his pyramid complexes (Meidum and
Bent and Red pyramid of Dahshur) in a linear sequence along an east-west axis following the
path of the sun (Hannig, 2003). At the western end, he located his burial place within a pyramid
and in the east; he located his mortuary temple for the nourishment of his ka in the form of
everyday offering rituals, served in miniature vessels. The Pharaohs no longer used their
mortuary temples as eternal re-enactment of rituals of mortal kingship, but instead became
demi-gods as sons of Ra, and when they died became one of the gods and enacted the eternal
cycle of the sun’s renewal (Robins, 1997, p. 45) (although they still considered themselves as
the representation of Horus on earth to later become Osiris in the afterlife). These developments
implied a change in the relationship of the king to the sun and Ra, with the true pyramid shape
represented as a beam of sunlight, relating to and aligning with the ben-ben stone at Heliopolis
(Edwards, 1986; Jeffreys, 1998; 2010, pp. 112-3; Kemp , 2006, pp. 85-8). By changing the
focus of the Egyptian belief system, Sneferu was also changing the political, social, and

economic system and using his pyramid to impress his people (Lehner, 2010, p. 85).

It had previously been thought (Aldred, 1980, p. 58) that Pharaoh Huni, the predecessor
of Sneferu, was the builder of the pyramid at Meidum; however, the consensus currently among
scholars is that if Sneferu did not start the building work at Meidum, he most likely completed it
(Clayton, 1994, p. 45; Dodson, 1995, p. 27). However, Lehner (2008, p. 198) considers that it
is unlikely that Sneferu completed a pyramid of Huni’s, as usually a new Pharaoh would not
finish their predecessor’s tomb. Since the name of Huni has so far not been located at Meidum,
whereas Sneferu’s name is found in the surrounding mastabas and in later New Kingdom
graffiti (Petrie, 1892, pp. 40, plates XXXIII & XIX), it is more likely that the pyramid of
Meidum was built by Sneferu. Writing in the Academy, (1891, p. 376; 1892, p. 9), Petrie

mentions the base of a serpentine statuette being found inscribed with the town name
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“tt-sneferu” dedicated by a woman named “Sneferu-kh ti,” which would attest to the area being

built by Sneferu.

Sneferu and the Mass Production of Miniature Vessels

During the reign of Sneferu, several changes in tomb architecture occurred for both
private individuals and members of the royal family. This possibly mirrored changes in the
economisation of the funerary industry due to a state economy, which was overburdened
because of pyramid construction (Krejci, 2000, pp. 467-84). Before the reign of Sneferu tombs
had been large; up to several thousand metres squared e.g. Mastaba of Neferma’at and Atet at
Meidum was 8160 m’ (Harpur, 2001). However, at the cemeteries of Dashur, the size of tombs
decreased to a standard size of 600 m®. The substructure of private tombs also decreased to a
single underground chamber, perhaps indicating the economic strain that Sneferu’s persistent
pyramid building created upon his elites as he redirected resources towards their construction.
For the first time, the offering formulae Afp di nsw occurred in non-royal tombs, the written
metaphysical version of the physical offering version of the miniature vessel (Barta, 2005, p.
182). The more obvious demonstrations of wealth noted by the size and decorations in the
mastabas of Meidum at Dahshur became less discernable with elites allowed only the same size

and similarly decorated mastabas.

The uses of miniature vessels first discerned under and within the funerary structures at
Meidum, were probably part of the elite economisation process. The use of a new technology
often coincides with some form of social and/or economic pressure (van der Leeuw, 2002, pp.
239-240), which Sneferu created through his construction of at least three pyramids and his
dissatisfaction with their designs. This would have put the Egyptian economy under
considerable strain, and it seems that alongside the economisation of the size and decoration of

mastabas, there was also an economisation in the funerary cults and the vessels used during
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offering rituals. Although Sneferu allowed his elites greater freedom of expression of their lives
and their status at Meidum e.g. large Mastaba tombs (Goedicke, 1979, p. 121), he gradually
forced his elites to display their wealth in less conspicuous ways. This was probably driven by

the need for resources to be redistributed to ensure the construction of his tombs.’

Part of this process was the beginning of the mass-manufacture of miniature bowls,
plates and so-called Meidum bowls, which were created to imitate the more expensive stone
vessels. Op de Beeck (2004, p. 243) believes that the Meidum vessel may have its origins in the
1*" dynasty. Barta (2005, p. 182) suggests that Meidum vessels were designed exclusively to
emulate stone vessels for the funerary cults of wealthy officials and held liquid or viscous
offerings, possibly milk or dairy products (Op de Beeck, 2004, p. 23). These miniature vessels
were designed for the upkeep of the daily cults of votive offerings, with miniature plates for
food and bowls for drink. It is also possible that the miniature vessels continued the Predynastic
tradition of emulating stone vessels. However, the pottery miniatures during the time of the Old
Kingdom were fired in oxidising conditions, using NB 2 clay and being fired to a red colour.
Consequently, they were probably no longer emulating black basalt, which may have been the
case during the Predynastic as most miniature vessels of that time were fired black in reducing

conditions (first noted by Petrie (1921, p. XIX)).

The increased use of miniature vessels are perhaps indicative of a rising administrative
class which augmented the demand for their own tombs and associated funerary cults. From the
5" dynasty onwards there was evidence of the king’s funerary cult continuing for several
decades after the king’s death e.g. a cult of Sneferu is recorded until at least the reign of Pepi 11
c300 years later (Shirai, 2005, p. 151). This perhaps indicates that the pyramids should not be

viewed as isolated entities, which were locked up and left once the Pharaoh was safely interred
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and ensconced amongst the gods for all eternity. Rather, they should be seen as large complexes
perpetuating long after the “death” of the Pharaoh, continually celebrating his human life
through daily offerings in his mortuary temple. The 4-5" dynasty intensification of the mortuary
cults can be noted in the increased sizes of storerooms within the mortuary temples (see Figure
7.6), the increased size of the mortuary temple relative to the pyramid, and probably an

increased number of priests specifically dedicated to the mortuary cults (Barta, 2005, p. 184).
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Figure 7.6: Built area of the mortuary temple of Old Kingdom Kings compared to the area taken up by
storerooms within the temples.

After Barta (2005, pg184, figure 4)

Pits within the temple complexes often contained thousands of miniature vessels
indicating their use for daily offerings e.g. at Menkaure’s mortuary temple at Giza many were
found amongst the general debris of the chapels, offering rooms (III 2), 40-50 on floors of
magazines (no.s 16-18), some under the walls of the second temple and in the dump heaps

thrown out from the chapels of the surrounding mastabas. Beside the entrance to the north of the
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mortuary temple, Reisner excavated a deposit of several thousand miniature vessels (1931, pp.

228-9, fig 79-80) and his pottery spoil heap is still visible today (see Figure 7.7).

=

-POTTERY.SPOILHEAP -

Figure 7.7: Arrows indicate G. A. Reisner’s 1930s pottery spoil heap still visible to the south of Khafre’s pyramid, close to
the causeway of Menkaure’s pyramid. Inset (left) some of the miniature vessels loose on the surface Photo: S. Doherty

MANUFACTURING MASS-PRODUCED RITUAL VESSELS

Many early complex societies experienced a transition period in which highly
decorated, labour intensive pottery was replaced by mass-produced forms of lower aesthetic
appeal and less labour intensive pottery e.g. bevelled rim bowls in Mesopotamia, bedj bowls in
Egypt as moulds for bread (Chazan & Lehner, 1990, pp. 21-35). It has sometimes been thought
that these pottery decoration changes coincided with some form of cultural or social collapse.
These changes possibly reflect changes in pottery use, and that pottery was not so important as a
form of artistic expression (Trigger, 1983, p. 64). Changes in pottery may be an indicator of
increasing cultural complexity as the king and administrative classes begin to control craft

production (Johnston, 1987). In the case of Egypt, this seems to occur in very specific contexts:
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the use of bedjc bread bowls made around a conical former and miniature vessels made on the
potter’s wheel (see Figure 7.8), both of which are represented by elites in their mastabas e.g. the
tomb of Ty, where the production of pottery and bread are placed in the same scene, but
differing registers (Steindorff, 1913). Miniature vessels and Meidum bowls, although mass-
produced were designed for use in very specific contexts for cultic and funerary offerings and as
such the elites were ensuring that their manufacture was also closely controlled. The

manufacture of these vessels will now be discussed in detail.

Figure 7.8: Large conical bedj¢ bread mould manufactured around a conical former
Wodzinska 2009¢,Left colour plate 6; Right pg. 142 figure 67

Methods of Production: Miniature Vessels

Throwing consists of shaping a mass of clay on a quickly revolving horizontal disk. The
mass is centred by the pressure of the hands, after which the clay is pulled up into a hollow form
and shaped steadily by the pressure of the hands on both sides of the hollow. It requires practice
and the correct manipulation of the clay with the hands to deal with the centrifugal action of the

spinning wheel to prevent the pot from collapsing (Ruscoe, 1963, p. 18). Many of these
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processes can be reflected upon the finished pot. Often, archaeological ceramicists focus on the
rim and the neck of a vessel, rather than the base or the body of the vessel to identify how the
pot was made and to identify its type. However, these results can be misleading, as potters
sometimes rotated the neck of a pot which was otherwise hand-made. The rim of the vessel is
continuously manipulated throughout the shaping process and is usually the last thing to be

finished.

Rye (1981, p. 74) has suggested that the appropriate speed for throwing is between 50-
150 rpm, being inversely proportional to the diameter of the vessel at the point where pressure is
applied. However, Birks (1979, pp. 13-15) suggests that the potter’s wheel does not necessary
have to be rotated quickly to achieve a thrown pot. One revolution per second is sufficient to
place quite a lot of strain on the clay and to execute the necessary shaping of the vessel. The
crucial point is that the wheel must revolve smoothly. During the 4™ dynasty, Egyptian potters
probably would not have been able to achieve high speeds on their hand-rotated wheels, yet they
were creating miniature vessels that could only be described as thrown. The manufacturing
marks upon the vessels as described above suggest that miniatures underwent all the processes
involved in throwing and these marks are recognisable by modern potters today (Joan Doherty
2010 Pers. Comm.). The manufacturing stages are displayed in detail on later Middle Kingdom
wooden models of potteries and in tomb scenes such as those at Beni Hasan (see Chapter 2)
described by Newberry (1893; 1894). The clay was first prepared by an assistant through
wedging with the feet and/or hands to remove air and extra water was added (see tomb models
in Chapter 2). It was then made into cones and passed to the potter. The wheel was spun and the
cone was dropped on to the wheel as close to the centre as possible. By already fashioning the
clay into a cone, the assistant was ensuring that the potter could commence throwing

immediately and not have to knead the clay to remove air (see Figure 7.9). This would be an
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important time saver, especially if the potter was relying upon the strength of their left arm to

rotate the wheel whilst shaping the vessel with the other hand (see video).

Figure 7.9: The experimental wheel set up with pre-prepared cones of clay, ready to be used for throwing. Photo: S. Doherty

The potter would begin to open out the clay using a finger, and then gradually draw the
thumb and finger closer together through pinching in one continuous movement until the vessel
began to form. Once the vessel was opened out, the processes of shaping and collaring or
narrowing of the diameter could begin, perhaps using a wooden tool, pebble, or shell to aid this
process. Once finished, the vessel was cut off the hump of clay with string, possibly by holding
one end of the piece of string taut and touching the other end of the base where the cut is
desired. The revolving wheel carried the string around the vessel and the other end is pulled
causing the string to cut through the vessel freeing it, and leaving the spiral pattern (see Chapter

6).
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Methods of Production: Meidum Bowls

Meidum bowls may have initially been made and shaped on a hump or former rather like the
bread bedj® bowls or Mesopotamian bread bevelled rim bowl (Arnold, 1993, pp. 21-2; Chazan
& Lehner, 1990). Meidum ware bowls of the 4-5™ dynasties often display a clear distinction
between manufacturing marks on the rim and those on the body of the vessel. The rims often
display fine parallel lines that are caused by rotating the vessel (see Figure 7.10 and Figure

7.12).

10/22/2009

Figure 7.10: The rilling marks are quite clearly discernible in this Meidum vessel sherd from Buhen,
particularly along the rim. Old Kingdom 10cms (L) x 14.5cms (W) ©Petrie Museum of Egyptian
Archaeology UC20101. Photo: S. Doherty
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The inside surfaces of the vessel’s body is smooth, while the outside displays traces of
scraping, indicating that the body was probably shaped on a former or hump and pressed down
until the required shape was made. This would explain the thinness of the body of the vessel and
the overlaps in clay noted by Vandiver and Lacovara in their xeroradiographic studies
(Vandiver & Lacovara, 1985, pp. 80, fig 18a-b). Arnold (1976, pp. 17, pl. 4a-b) considers that
it is only by the 6™ dynasty that Meidum bowls were made entirely on the potter’s wheel (see

Figure 7.11).

[
S5Q98507

Figure 7.11: 6™ dynasty bowl with spouted rim, from Saqqara SQ98-507 Type 598. Clear signs of being thrown on the
potter's wheel (spiral at the base) rim dia 29.5-24cm, height 7.7cm, Nile B1. After Rzeuska (2006a, pg 276, pl 117 and CD)
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Figure 7.12: Close up detail of a Meidum bowl rim sherd showing the rilling marks similar to Figure . Old
Kingdom, Buhen. 5.1cms (L) x 9.5cm (W) ©Petrie Museum of Egyptian Archaeology UC20091.
Photo: S. Doherty

Yet the potter working on a wheel in the 5™ dynasty tomb of Ty at Saqqara seems to be
fashioning a Meidum bowl with a carinated neck (Steindorff, 1913). Similarly, the limestone
statuette of a potter, possibly from the 5™ dynasty tomb of Nikauinpu at Giza [E10628] Oriental
Museum, Chicago (see Chapter 3) also appears to be making a Meidum-style bowl on his wheel
(Breasted, 1948, pp. 49, pl 45). However, it could simply be that the artists making such
representations were simply depicting a standard “bowl” rather than recreating accurately a

specific type of bowl.
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Figure 7.13: Three views of the same CD7 vessel AW1275, from Heit el Ghurob, Giza, reproduced with kind permission of
Anna Wodzinska, GPMP, AERA. Photo: A. Wodzinska

Wodzinska seems to have found evidence that possibly during the reign of Menkaure, a
variant of Meidum bowls, known as CD7 and a type that are perhaps unique to Giza’, may have
undergone the transition from handmade to being thrown on the potter’s wheel (see Figure
7.13). These bowls were produced on a vast scale in one location (the village of the 4™ dynasty
pyramid tomb builders) in a very short space of time and only during the time of the fourth

dynasty (2600-2450 B.C.). CD7 bowls are a variant of Meidum bowls made of fine and medium

0 5 10cm
| — 14

Figure 7.14: Left Drawing of CD7 bowl made of Nile Clay, scraped base and coated with white wash After Wodzinska
2009a, pg 238 fig 18. Right: example of Meidum bowl from Giza, red coasted and polished. Carinated bowl with round
shoulder and rounded base. After Wodzinska 2007, pg. 301, fig 11.2. Both examples date to 4™ dynasty (Vereecken, 2011,
pp- 285, fig 9)

7 Although similar vessels to the CD7 bowl have been found at Sheikh Said
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fine Nile silt clay covered with a white wash (see Figure 7.13 and Figure 7.14). This is an
unusual feature as Meidum bowls usually have a red slip applied before firing. These CD7
bowls seem to have had a very specific purpose for feeding the workforce of the 4™ Dynasty
Pharaohs’ pyramid builders. Wodzinska has also found evidence that these CD7 bowls are
unique amongst the pottery assemblage at Giza in that they were perhaps initially hand made
and then later made on the wheel. Many of these bowls apparently show clear signs of being
rotated on the wheel as there are concentric striation marks on many of the rims and shoulders
of the vessel, and the base is often irregular and trimmed (Wodzinska, 2006, pp. 405-429, see

Figure 7.14 left).

However subsequent inspection of digital close-up photographs of the vessels by the
author and Wodzinska suggest that this may not be the case. The CD7 vessels do not seem to
exhibit the spiral striations, base cutting marks or the other characteristic marks associated with
wheel throwing identified in Chapter 6. A brush was used to white wash the vessels after firing,
and the brush strokes were applied in sweeping circular fashion using a 3-4cm brush, which at
first inspection makes the vessels appear thrown. Wodzinska identified that many of the rims
and the shoulders of the vessels exhibit striation marks, but no two examples are exactly the
same (2006, pp. 405-429). However, as detailled above, this does not signify throwing, but just
that the upper part of the vessel was smoothed and rotated, probably on a support, rather than
the wheel. Unfortunately, it seems that the reign of Menkaure was not when the next stage of
wheel production of Meidum bowls was instigated. If Do. Arnold (1993) is correct in her
proposition that sometime in the 5 dynasty the potter’s wheel begins to be used to create a
greater variety of pottery types, beyond those used in the royal or funerary cult sphere, further

analysis of provenanced Meidum bowls needs to be undertaken.

Due to the “luxury” nature of the Meidum bowl and their possible long use life through

inheritance, lack of provenance in previous studies, and the automatic assumption by previous
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scholars that all pottery deposited remained in its primary position, it is often difficult to date
these bowls (Op de Beeck, 2004; Rzeuska, 2006a, pp. 380-1). In many cases, the Meidum bowl
appears to have been mostly deposited within the burial shaft e.g. shaft 1bis in the mastaba
complex of Merefnebef (Rzeuska, 2006a, pp. 494-6, pl 188-9) which would suggest that they
are possibly more likely than most funerary cultic vessels to be moved around or redeposited by

visitors to the tomb.

Despite the introduction of the potter’s wheel from the 4™ dynasty for miniature vessels,
other vessel forming techniques were not forgotten. Indeed some vessels such as beer jars
continued to be made through coiling, and bread moulds by being moulded over a core or patrix
(Wodzifiska, 2009¢, p. 147). In the 6" dynasty, many jars, bowls and plates of both open and
closed forms are made on the wheel, with the exception of beer jars and bread moulds/trays. By
the First Intermediate Period (7-10"™ dynasties ¢.2181-2025 B.C.), this handmade manufacturing
is completely overtaken by the potter’s wheel, which is used to create almost all pottery types,

with the exception of some of the coarser wares and some of the largest vessels.

The function of the pottery played a key role in determining how the pot would be
made. It determined the type of clay used, whether Nile or Marl, and the shape of the vessel.
The coarsest clays would have been selected for vessels such as bread moulds (Nile E see
Appendix II and Figure 7.8) or cooking pots (Marl C1 see Appendix III). As these were often
very thick walled ¢3-7 cm because they required further heating during the food preparation
process, it would have been easier for the Egyptian potter to make such vessels by hand.
Pottery of the same shape could be made differently depending on the type of clay selected.
Once a technique for forming a particular vessel is settled on, it would have taken quite a while
before it would have changed, given that most vessels would have been made along a
production line sequence as depicted in the various tombs scenes outlined in Chapter 2. This

could explain the time lag between the inception of thrown pottery in the 4" dynasty for
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funerary and cultic small vessels, and its spread to larger and greater varieties of vessels during
the 5-6™ dynasties. The Egyptian potter needed time to learn their new craft, to train apprentices
and to understand the strengths and limitations of the new machine. As the potter’s wheel was
made from basalt, it required a stonemason to procure the stone and work it for the potter,
presumably at some expense. Consequently, it may have taken time before all potters were
willing to take on this new technology, and perhaps required the sponsorship and support of
their local wealthy noble or estate owner to purchase it for them. As ethnographic studies have
shown, the potter is often amongst the most traditional craftworkers, once they work out the
most effective way of undertaking a technique, they probably would see no reason to change.
Craftspeople do not have many technological choices and are limited by the resources and
machinery available and the traditions of craft production already developed e.g. South
American mould made pottery makers use moulds made by specialist mould makers rather than
making their own moulds (Pritchard & van der Leeuw, 1984, pp. 11-12; van der Leeuw,

Papousek, & Coudart, 1991, p. 147).

SUMMARY

It appears that the Egyptians borrowed the technological idea of the potter’s wheel from
the people of the Near East, but used it differently from previous usage. The Egyptians used to
potter’s wheel for the first time to throw miniature vessels within the sphere of elite funerary
administration. These miniature vessels have played a key role in determining how the use of
the potter’s wheel developed in Ancient Egypt. These miniature pots exhibit all of the six
characteristic marks of throwing as defined in Chapter 6, and are therefore wheel-thrown. The
increased use of the miniature vessels from the beginning of the 4™ dynasty during the reign of
Sneferu (c.2640-2604 B.C.) onwards was for symbolic purposes, and was only sustainable for
royal contexts. In this Chapter, the author has endeavoured to analyse why the potter’s wheel
came to be used during the 4™ dynasty, in what form it was used and for what purposes. The

contextual evidence of the vessels was assessed to establish how the potter’s wheel was used to
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create pottery. It appears that the potter’s wheel was used to create vessels for the elites, and so
it was found that, at least initially, wheel thrown vessels would only occur in elite contexts such
as in ritual or funerary offerings. Since Chapter 6 examined the pottery of the early Old
Kingdom to ascertain when the potter’s wheel was in use and what pottery types potters were
creating with their wheels, this Chapter has considered in what contexts they occurred. Early
wheel-made vessels occurred in similar cultic and funerary contexts in Levant and Mesopotamia
(Courty & Roux, 1995) and it appears that the Egyptians adopted this new technology to
produce items in similar contexts (funerary and cultic). However, the Egyptians did so by a
fundamentally different method, never before seen in the ancient world, namely by using the

wheel to throw rather than finish vessels.
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Chapter 3:

Conclusion

The aim of this thesis has been to understand the reasons why the potter’s wheel came to be
invented and when and how it was used by ancient people and for what purpose. The potter’s
wheel is often thought to have originated in Mesopotamia in the 4th millennium B.C. and
subsequently its use spread to the Levant and Egypt, but little analysis has been undertaken as to
why this occurred, or how its use came to be so widespread (Freestone & Gaimster, 1997, p. 15;
Kuhrt, 1995, p. 22; Pollock, 1999, p. 5; Simpson, 1997a, pp. 50-5). This thesis has sought to
find the evidence on which this supposition is based through examining the archaeological and
secondary sources (described in Chapters 2 and 3) and considering uncovered examples of
pierced basalt wheel bearings from 4000 B.C. e.g. Tel Halif (Dessel, 2009, pp. 20-22, fig 7;
Jacobs & Borowski, 1993) and potter's clay wheelheads dating to 3000 B.C. e.g. Ur, South Iraq
(Simpson, 1997b, pp. 50, fig 1) to pivot and socket basalt and limestone examples in Egypt e.g.
Amarna (Rose 1989). As outlined in Chapter 1, this thesis has sought to answer the following
(1) determining when the potter’s wheel was introduced into Egypt, (2) establishing in what
contexts wheelmade pottery occurs, and (3) considering the reasons why the Egyptians

introduced the wheel when a well-established handmade pottery industry already existed.
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In many ways, as argued in this thesis, the Ancient Egyptians had apparently no need of
the potter’s wheel, given they had already established highly successful pottery production
techniques to produce vessels such as the Black topped wares or the Decorated “D-ware”
pottery of the Predynastic Periods. These were handmade, expertly fired in screen or box kilns
e.g. at Hierakonpolis 11C (Baba, 2006; Harlan, 1982) to create startling oxidised/reduced
contrasting colours and decorated with red ochre slips or in the case of D-ware, paints (Petrie,
1921, pp. 1-8, 31-7). The use of the potter’s wheel is almost automatically associated with the
mass-production of pottery by archaeologists, because of the association that has been noted in
ethnographic contexts, particularly when using “off the hump” throwing techniques. However,
this thesis has shown, the potter’s wheel even when being used to throw off the hump, can also
be employed for a wide variety of finishing processes at slower speeds. As Roux and Courty
(1998) have demonstrated, the use of the potter’s wheel in the Levant was not for throwing, but
for finishing coil made pots. In many parts of the world, particularly the Americas (Litto 1976),
large amounts of pottery can be easily and quickly made using moulds. Rather than utilising the
potter’s wheel to mass-produce pottery, it appears that the Egyptians (as ethnographic studies
have also suggested e.g. Nicholson 1995a) created a small range of vessels but using a greater

skill to produce.

The adoption of the potter’s wheel as a tool for rapid production of large numbers of
vessels may require changes to the entire pottery production process. Throwing on a wheel
places constraints on the clays and tempers that can be used, as finer clay pastes need to be
developed. Changes to firing techniques and the development of the kiln would be instrumental
in this process, allowing finer mixes of clay to be fired evenly. The areas of the world that have
abundant fine alluvial clays e.g. the Levant, Mesopotamia and Egypt would therefore be more
likely to invent the potter’s wheel, once the economic and social conditions were in place to

encourage specialists to concentrate on their craft, as has been proven in this thesis.
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Conclusion

With a variety of pottery making techniques literally at their fingertips, this thesis
investigated why the Egyptians decided to use the potter’s wheel. The usual assumption is that
the potter’s wheel was instigated in order to create standardised mass-produced utilitarian wares
(Bourriau, Nicholson, & Rose, 2000, p. 142; Blackman, Stein, & Vandiver, 1993, pp. 63-7; van
der Leeuw, 2002, pp. 238-288). However, as this thesis has argued, this may not be the case in
terms of the first usage of the potter’s wheel, even if it was ultimately employed in mass
production. The initiation of such a technology often requires some sort of impetus from another
source such as the royal courts (Papazian, 2005, p. 75) or temples (Janssen, 1975, p. 183) before
it can be instigated. The potter’s wheel enabled its inventors to apply their knowledge of the
shape of wheel (known from carts, lathes, waterwheels etc) to a new piece of machinery and
specialisation of a craft that heretofore had been restricted to household or part time production.
The potter’s wheel also enabled the potter to make more symmetrical vessels in a greater variety
of forms. Through its spinning, the potter was able to control the thinness of the walls of the
pots to create a more even profile, which was its most important use for the creators of V-
rimmed vessels in Levantine sites in the Negev region e.g. Abu Hamid, Beer-sheva, En Gedi,
and Halif (Commenge-Pellerin, 1987; 1990; Dessel, 2009; Perrot & Ladiray, 1980; Ussishkin,

1980).

In Chapter 2, the current state of the literature relating to potter’s wheels was assessed,
and the problems that many scholars had with terminological misreadings were identified. Upon
closer examination of the literature, it became apparent that scholars had yet to determine when
the potter’s wheel was invented. The literature reveals a variety of differing opinions regarding
the date for the first use of the potter’s wheel. The prevailing opinion seems to be that the
invention of the potter’s wheel could only have coincided with the beginnings of the Bronze
Age, and the first use of working stone and copper/bronze tools. Potter’s wheels were made
from a range of different materials- baked clay, stones such as basalt or limestone which would

have required different tools to work and procure the bearings.. Scholars also had problems
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describing the wheel and its many different forms and there was evidence of substantial
confusion because of the differing terms to describe the same process that are currently used by
modern potters and archaeologists studying ceramics. For the modern and traditional potter, for
example, turning is not considered the same as throwing. Rather it is the scrapings, “turnings,”
or dry clay left after being removed from the vessel, usually from the base after it has dried. In
archaeological literature, the term “wheel-throwing” has been used to refer to almost any type of
rotational device in pottery making. Similarly, the potter’s wheel has had problems in
translation, with the terms fournette as “pottery disc” or wheel and four or tournage, as “potter’s
wheel bearings” or “slow wheel” both being distinct terms in French. Such French-English
classifications still occasionally occur within the archaeological literature and continue to cause
confusion. Another term was applied to the hand-spun wheel as “slow” or “simple.”
Technically, throwing should only be used to refer to pivoted wheels rotating at speed for a
considerable amount of time (Rice 1987, pp. 132-134) as described in Chapter 6. This author
suggests that, to avoid this confusion between terms, the early potter’s wheels that were used for

hand throwing should simply be called the “hand-spun potter’s wheels.”

The outcomes from practical reconstructions of wheel bearings have been examined and
how these different wheels have performed when pottery of differing types have been made on
them. Provenanced potter’s wheels (as detailed in Chapter 2, Table 2.1) have been analysed in
term of material, dimensions, style and technical performance. In addition, the literature
detailing the underlying manufacturing processes involved in throwing have been reviewed. It is
suggested that the size of the diameter of the wheelhead will influence whether or not sufficient
spin is achieved to enable throwing. Previous experiments making and throwing pottery using
replica (and actual) excavated examples from Egypt and the Levant have been discussed. These
experiments seem to indicate that Near Eastern Archaeologists consider the potter’s wheel to
not have been utilised for throwing, whereas professional potter working at Amarna Powell

(1995) suggests that the potter’s wheels excavated at Amarna would have been capable of
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throwing. When these experiments are analysed in detail, the speeds being achieved by the
potters would have induced centrifugal force i.e. between 80-150 r.p.m (Rye 1981), and

therefore could be considered throwing.

The secondary evidence for potter’s wheels derived from images from tomb scenes,
wooden models, and limestone statuettes was outlined in Chapter 3. From the authenticated
tomb wall scenes dating to the 5"-6" dynasties, it is evident that potters were attached to estates
of Egyptian royalty and nobility e.g. Ty, which pushes back the date of the first use of the
potter's wheel in Egypt. There is a range of different types of potter’s wheels depicted. Such
scenes should be viewed with caution since they are often embedded with multiple, often-
symbolic, meanings and should not always be read as simply being representative of “everyday”
activities (Kamrin, 1999; Walsem, 2005, p. 69). However, the evidence would suggest that
some scenes do appear to represent accurate depictions of everyday life and could be used as a
source of ethnographic information e.g. fishing and preparing fish (van Elsbergen, 1997;
Nicholson and Doherty, forthcoming). The same could be said to be the case with specific
pottery workshop scenes (Nicholson and Doherty, forthcoming). The statuettes and models
dating from the 5™ dynasty in particular are very similar to those depicted on the tomb walls.
The wooden model workshops dating to the First Intermediate Period are very detailed and
suggest the use of tools. The written manuscripts dating from the 4"-6"™ dynasties provide

evidence for the first written evidence for the potter’s wheel.

The potter’s wheel is often associated with male as opposed to female potters, based
upon ethnographic and historical data. This view seems to be confirmed in the tomb scenes
described in this thesis. However, the association between male potters and the potter’s wheel is
probably less related to the technical skill of the male than to the social and economic
conditions encouraging its use. Male potters typically dominate the craft in societies where

large-scale production occurs without the use of the potter’s wheel e.g. South America (Litto
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1976). The organisation of production of pottery seems to be the key process involved for the
gender shift in the use of the potter’s wheel. The use of the potter’s wheel allows for the
increased specialisation of the entire pottery production process. With increased production,
there is often a division of labour between the stages, with the most skilled potter using the
wheel, apprentices processing the clay, wedging and aiding the potter at the wheel as noted in
the Middle Kingdom tomb models in Chapter 3, table 3.1. These processes can only realistically
be undertaken in a workshop, with the potter’s wheel permanently in place in the ground of the

workshop, and a kiln outside to fire the vessels and aid vessel-firing survival rates.

Although a variety of experiments have been undertaken by different scholars on the
practical use of the potter’s wheel e.g. (Amiran & Shendov, 1966, pp. 85-87; 1984, pp. 107-122;
Edwards & Jacobs, 1987; Hope, 1987; Pelta, 1996), none of them considered that the potter’s
wheel in the hand-spun form could be used to produce hand-thrown pottery, with the exception
of Powell (1995). Authors have suggested that 80 r.p.m. is sufficient to throw pots (Amiran &
Shenhav, 1984; Rye, 1981, p. 74). Edwards and Jacobs (1987, p. 52) achieved 15-20 r.p.m.
whereas Powell (1995, pp. 309-335) proved that you could use a replica potter’s wheel when
she threw a variety of pots and bowls of New Kingdom types, achieving speeds of over 133
r.p.m. This author was able to independently confirm Powell’s (1995) results in Chapter 6 since

when using her replica potter’s wheel she was able to achieve similar results.

When the potter’s wheel was first utilised in the Near East, it was apparently used only
used for finishing and thinning coil-built pots. One of the most significant points addressed in
Chapter 4, was whether or not centrifugal force is being induced when the potter’s wheel is used
to finish coil-built vessels. For V-shaped bowls, the primary method for shaping the pot was
through coil, and the potter’s wheel is used as an aide so that the potter could stay in one place
rather than have to move around the pot while forming it as described in Chapter 6. In the Near

East at this period (c. 3500 B.C.), the potter’s wheel was not rotated sufficiently fast enough for
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centrifugal force to be achieved, as the coils are clearly visible (Courty & Roux, 1995; Roux &
Courty, 1997; Roux, 2003). Therefore, it could be argued that although the Mesopotamians
invented the potter’s wheel, they did not utilise it to achieve its full potential for throwing pots
until much later and after the Egyptians had developed it to achieve this purpose. The invention
of the potter’s wheel is likely to have been a cumulative process developed over time in the city
state workshops of the Near East. It appears from the available evidence, that the updraught
kiln, potter’s wheel, and workshop developed almost simultaneously across the Near East as
suitable social and economic conditions were in place in order to foster its use. During practical
experiments making 63 V-shaped bowls, Courty and Roux (1995, p. 750) noted that when
rotating the wheel whilst adding the coils and finishing the rim, the act of producing pottery
becomes more mechanised, and therefore speed of production increased. If the potter’s wheel
was invented in the Near East, as the evidence in Chapter 4 has suggested, how the technology

of the potter’s wheel was transferred to neighbouring Egypt needed next to be investigated.

The notion that craftspeople often do not have many technological choices and are
limited by the resources and machinery available and by craft production traditions already
available can only be supported until a change in technology can be viewed as beneficial for the
society. This could be argued for the development of the potter’s wheel, as it met the elite
members of society’s new requirements for their funerary and ritual pottery needs. This has
disproved the most commonly held assumptions regarding the advent of potter’s wheel, that it
was created for standardisation and mass-production of vessels. This does not seem to be the
case. It was initially created to furnish the elites with ritual and funerary vessels, elaborately
manufactured as part of their increased luxury lifestyles. The use of potter’s wheels was
seemingly strongly controlled by elite temple personnel, who would also have guarded who
would have had access to the vessels being produced by the potters. The Egyptians would have
been able to easily adapt to the Near Eastern model. Egypt was unified under one leader, the

Pharaoh, whose court would have controlled its craftspeoples’ access to resources by attaching
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artisans’ workshops to temples and estates. This would have meant that any new machinery
introduced to Egypt would have needed the financial backing of an elite sponsor in order for it

to be implemented.

Chapter 4 examined the reasons for inventing a technology and the significance of
technological precursors for the potter’s wheel in both Egypt and the Near East have been
considered. Such evidence points to the premise that the Egyptians would have had the tools
and the technology available to construct a set of potter’s wheel bearings. They already had an
extensive basalt vessel production programme in place, from which the wheel bearings were
constructed. Heretofore, basalt was used as an elite funerary material in the site of
Hierakonpolis and in the various Old Kingdom examples. The potter’s wheel and the Twist
Reverse Twist drills were the amongst the first ancient machines which used the hardest and
most elite stones for new purposes in the manufacturing process rather than the end product.
The Egyptians had the bureaucratic administrative means of control and redistribution of
resources in order to initiate production of basalt wheel bearings should they wish to do so. By
using basalt to create the wheel bearings, a prestigious stone previously restricted to the
production of religious statuary to being used for industrial processes, highlights the ritual
contexts and prestige for the elites who sponsored its use. The potter’s wheel would therefore
have been imbued with ritual prestige in its own right, and the greater skill required for learning
to use it would perhaps have created a specialist potter class, albeit perhaps lower than other
craft workers as suggested by textual evidence. The royal court had long-standing trade routes
with the cities of the Levant and the Near East, perhaps even some colonies in the region of
Canaan (Brandl, 1992; Faltings, 1998b) and so would have had access to the pottery produced
on the potter’s wheel if it were traded. Strong diplomatic relations with the rulers of the city-
states would have instigated the sharing of ideas as well as commodities and craft workers to

teach the use of the new technology.
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During the transition from the Naqada I to II, (c.3550-3450 B.C.) as discussed in
Chapter 5, handmade pottery begins to become more homogenised in form and style, evidenced
in the appearance of Petrie’s rough ware initially in Upper Egypt and later in Lower Egypt. This
demonstrates the early beginnings of standardisation and the mass-production of pottery prior to
the use of the potter’s wheel. Until the Naqada II period, pottery was exclusively made of
alluvial clays (which Egyptologists refer to as Nile Silt, see Appendix II). These clays are easy
to work, shape and fire, and are the most ubiquitous clay in Egypt as they can be relatively
easily collected from all along the alluvial plain of the Nile. The beginnings of the use of Marl
clays, mostly only available from the Ballas and Qena regions of Egypt, and their generally
higher firing temperature perhaps meant that the Egyptians had to be altogether more organised
in their pottery production. Kilns and workshops with specialist potters were able to work this
new clay and produce new and more varied vessels, with finer pastes of fabric e.g. wavy

handled jars.

Chapter 5 further investigated the close early links between Egypt and the Near East,
and considered the evidence for colonies of Canaanites at Buto and Ma’adi in Egypt. There was
evidence that Canaanite potters were living and working in the Lower Egyptian sites and using
their potter’s wheels in Egypt to produce V-rimmed vessels using local Nile clays (Brandl,
1992, pp. 367-9). Pottery vessels from the Uruk region could also be found at Buto, such as
holemouth jars, V-shaped bowls, and piecrust rims, and represented one third of the ceramic
types at Buto, similar in nature to ceramic corpora of the Beersheva and Ma’adi regions
(Faltings & Kohler, 1996, Abb 7.1; Kohler 1998, Tafel 74.1-2; Rizkana & Secher, 1987, pg.
47). The potter’s wheel it appears was first used in the Near East between 4000-4500 B.C.
There is evidence for the potter’s wheel in the Egyptian delta ¢.3500-3300 B.C. as Canaanite
potters living in Egypt used a potter’s wheel to thin and shape Canaanite style pottery but using
local Egyptian Nile silt clays. As in the Near East, the instigation of the potter’s wheel was

through elite sponsorship, possibly through transference of potters between the royal courts, but
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more likely through colonisation of Canaan and Palestine; and through trade links between

Egypt and these neighbours.

An analysis of where wheel-made pottery occurs (whether that be in domestic, funerary
or cultic contexts) and where pottery workshops have been located has aided recognition of the
development of the kiln, the potter’s wheel and the pottery workshop as a potentially elite-
sponsored craft undertaken for a specific purpose other than the mass-production of domestic
wares. The potter’s wheel was used during the Middle Kingdom Egypt to manufacture mass-
produced wheel made pottery. However, initially the potter’s wheel was initially used to
produce a select range of miniature and model vessels within particular context, of funerary and
cultic offerings (Barta, 1995, pp. 22-4). Several thousand of these miniature vessels have been
found particularly in contexts such as the pyramid temples Sneferu at Meidum (Allen, 2006, pp.
19-21) , Menkaure at Giza (Reisner, 1931, p. 228) and mastabas such as Ptahshepses at Abu Sir

(Charvat, 1981, p. 148).

The techniques involved in using a potter’s wheel are entirely different from those used
in hand-throwing and may take a long time to learn as was addressed in Chapter 6. It is likely
that the practical skills involved were passed down to the next generation, thus creating a
specialised class similar in effect to the medieval guilds systems. It is arguably easier to learn to
create a pot using coil, slab, pinching or paddle and anvil techniques, but it is something
altogether different to use a potter’s wheel. Firstly, the potter does not rely solely on their hands
as the main shaping force, but instead utilises centrifugal force. Secondly, the potter is using a
machine that probably had to be made by another craft worker i.e. the stonemason, with the
knowledge of shaping and forming hard stones such as basalt, which is the stone which potter’s
wheels were commonly made from. In so doing, the stonemason was constructing the wheel to

set specifications using their own tools and learned techniques.
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Having identified suitable early wheel-thrown pots from the Old Kingdom in the
pottery collections of the Ashmolean Museum, Oxford Petrie Museum of Egyptian
Archaeology, UCL and Egyptian Museum in Cairo, they were then examined for any
manufacturing marks. Such marks, (e.g. the spirals, scrapes and striations) left by the ancient
potters were compared to the marks created when using the replica Egyptian potter’s wheel.
These marks appeared to match with the pots dating to the 4™ Dynasty that were being
fashioned on the wheel, confirming Barta’s (1995) original thoughts that miniature vessels were
wheel-thrown, apart from the underside of the base, and are likely to be the first pots to be
thrown on a potter’s wheel. Crucially, having centrifugal force being induced in order for
throwing to be taking place. This has led to an increase in understanding and knowledge about
the methods used to create such pots in ancient times. In later experiments, it was discovered
that if the wheel was continuously rotated and a piece of string was applied to the base of the
pot to cut it off from the hump, similar marks could be achieved on the base as noted on the
archaeological examples. From these experiments, a list of manufacturing marks left on
wheelthrown pottery has been created (see Chapter 6 and Tables 6.2 and 6.3) which will be

useful for future identification of wheel- thrown pottery

From the experiments undertaken in Chapter 6, the terminological problem of what
constitutes a vessel thrown on a hand-spun potter’s wheel and that which has been formed by
coiling can now be resolved. Vessels which exhibit evidence of partial rotation on the rims, such
as wavy handled jars or other storage jars, have not been thrown on a potter’s wheel, but instead
are likely to have been placed on an unmovable block or support such as a mat and then the pot
rotated by the potter (as noted in the depiction of the pottery workshop tomb of Ty (Steindorff
1913, pp. 83-84; Epron and Daumas 1939, pp. 12, pl 71). Issues relating to the speed that a
potter’s wheel needs to achieve before it can be considered a “fast” versus a “slow” wheel can
now be disputed. The author can find no such distinction, as the replica potter’s wheel was

successfully able to create thrown pottery at speeds lower than the suggested 50-150 rpm (Rye
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1981, p. 74), and even at the speed of 20 rpm, not considered by Jacobs and Edwards (1986, pp.
49-56) to be throwing. It is suggested that such terms as fast and slow wheel needs to be

readdressed, if they should exist as a distinction at all.

As investigated in Chapter 7, the use of basalt to construct a wheel could indicate close
involvement of the elites as it was difficult to procure and hew stone. Basalt was often sourced
in hazardous desert conditions and required much organisation of personnel in order to procure
it. Prior to its use for potter’s wheels, basalt occurs only in highly prestigious contexts, usually
for royal or elite funerary equipment in the form of vases, boundary or tomb marking stelae or
statues. The use of basalt for creating basalt wheel bearings perhaps could signify wider changes
within the fabric of Egyptian society. This thesis has tried to understand these changes by
investigating who was determining the use of the potter’s wheel in the first place and why it
came to be invented at all. Technologies such as the potter’s wheel and the twist reverse drill
could be viewed as forms of control by created by newly established elite classes demonstrating
their power and perhaps dominion over others. It signifies close technological and trade links to
foreign societies such as those in Canaan, Palestine, and Mesopotamia. It seems from this thesis,
that the potter’s wheel, kiln, and workshop come together as an industrial package when the
potter’s wheel is adopted by the Egyptian court under Pharaoh Sneferu in the 4™ dynasty.
Sneferu possibly wanted to take advantage of the technology to manufacture vast quantities of
miniature vessels to be used to serve his ka daily offerings of bread and beer as part of the htp di

nsw formulae (Barta, 1995, pp. 15-24).

CD7 and Meidum bowls possibly hold great significance for the second stage in the use
of the potter’s wheel, its spread to the general Egyptian populace. Meidum bowls are thought to
have been utilised in the communal eating and serving of food, but also as an elite luxury
tableware (Hendrickx, Op de Beeck, Raue, & Michiels, 2002, p. 277). They are regularly

depicted in tomb and temple scenes associated with eating, food presentation, and feasting, and
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are often placed on pottery stands covered with a lid made of basketry (Wodzinska, 2006, p.
411). CD7 bowls by contrast, only occur in limited contexts, (1) The 4" dynasty Menkaure
pyramid tomb builders’ village at Giza (2) Old Kingdom Bakery area at Sheikh Said South
(Vereecken, 2011, pp. 285, fig 9; Willems, et al., 2009). CD7 bowls are unusual in that they are
made of fine and medium fine Nile silt clay covered with a white wash rather than a red slip as
the Meidum bowls have, and are scraped at the bases. Slipping vessels usually renders them
impermeable to water, but washes are added after firing, so it is unlikely that the CD7 bowls
were used for liquids. Many of these bowls apparently show clear signs of being rotated on the
wheel as there are concentric striation marks on many of the rims and shoulders of the vessel,

and the base is often irregular and trimmed (Wodzinska, 2006, pp. 405-429).

However, subsequent inspection of digital close-up photographs of the vessels by the
author and Wodzinska suggest that this may not be the case. The CD7 vessels do not seem to
exhibit the spiral striations, base cutting marks or the other characteristic marks associated with
wheel throwing identified in Chapter 6. Further work must be undertaken on Meidum and CD7
bowls in order to ascertain when the pottery products of the potter’s wheel became more
widespread. Certainly, by dynasty 6 many jars, bowls and plates of both open and closed forms
are made on the potter’s wheel. Exactly when this transistion occured, needs future
investigation, but is at present, beyond the scope of this thesis. Another question to be answered

is how and when the kick wheel came to Egypt, and under what conditions.

SUMMARY

Although the ultimate use of the potter’s wheel’s was for the mass production of pottery
for varied and wide ranging functions, it seems that the initial use was much more specific. Its
early use in Egypt was to create somewhat crudely made miniature vessels destined for quite
lofty purposes, such as foundation deposits for pyramid mortuary temples, food offerings in

mastabas and private offering chapels. These vessels are generally associated with offerings of
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the cult of the deceased person, often a king or member of the kings’ court, and were produced
in quite large numbers. Minature vessels were often rather crudely fashioned out of Nile B2 silts
but represented a completely new way of making and creating vessels by utilising centrifugal
force. It may have been that the utilisation of this new technology of a potter’s wheel using the
prestigous basalt stone socket and pivots may have been more significant, as it allowed the

elites to maintain their elite status.

Basalt had previously only been used to create eminent items such as sculpture,
funerary and temple offering vessels and stelae, and these basalt items were usually only within
the grasp of the elites. Initially, the potter’s wheel may have been used to continue this trend
and produce vessels for the elite workers and state officials who needed to have their funerary
cults served with token food offerings using the eminent basalt wheel. The potter’s wheel would
have to have been constructed by a stonemason used to cutting and shaping hard stone such as
basalt, no mean task for these workers when they only have copper chisels and stone drills and
borers at their disposal. This perhaps indicates close links between the early craftsmen involved
in the process, and a mutual understanding of what was required and the skills and techniques

needed to produce it.

By utilising a new technology to create pots for funerary and cultic spheres on the
highly prestigious basalt stone the elites were able to control what the specialist potters were
creating and maintain a demand for similar items for the burgeoning administrative class that
emerged during the Old Kingdom and who also required funerary items for their own tombs.
The potter’s wheel seems to mark fundamental changes within Egyptian society. Its use in
Egypt indicates close contacts between Mesopotamia and the Levant, its importance as an early
technological trade for use in cultic contexts, and the unusual step that Egyptians were often
afraid to make i.e. changing a technology that already had been perfected. The Egyptians had

already been creating remarkable pottery vessels, by successfully hand-making, firing and usage
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long before the potter’s wheel came to be invented. The use of the potter’s wheel seems to be of
much greater significant than simply a change in pottery styles and functions. It represents a
different way of thinking for the Egyptians, that of moving beyond the domestic sphere and

thinking on a broader, industrial workshop scale utilising a new technology in order to do so.

As well as being the first to utilised the potter’s wheel for throwing, Egypt also contains
the first depiction of a pottery kiln and a pottery workshop in a tomb, that of Ty at Saqqara
(Epron & Daumas, 1939, p. 71; Steindorff, 1913, p. 83 and 84). The Egyptians went one
technological step further than their Levantine neighbours, using the potter’s wheel to produce
thrown pottery created by inducing centrifugal force. The fact that such a large structure as a
kiln was needed suggests that pottery production became a more industrialised process, with
permanent workshops and specialised workers i.e. the potters were required to work all day
every day solely to produce pots. There was clearly a demand beyond domestic household
requirements that needed to be met. The use of the potter’s wheel may have been fundamental

in this process.

Through a thorough analysis of all available sources; manufacturing marks on pottery,
provenanced potter’s wheels, and depictions of potters in writings, in paintings and statues as
illustrated in this thesis can the origins of the potter’s wheel begin to be understood. Through
examining manufacturing marks on pottery and determining characteristics of wheel made
marks by comparing them to experimental examples it is hoped a more complete view of when
and in what manner the Egyptians were manufacturing their pottery vessels on the wheel has
been gained. This thesis has sought to argue that impact of the introduction of the potter’s wheel
to Egypt did not just have affected the Egyptian potters themselves learning a new skill but also

signalled the beginnings of a more complex and technologically advanced state.
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Appendix I: Selected List of Kilns, Potter’s Wheels and Workshops

Site Period Potter’s Wheel | Kiln (type) Other Details Reference
Mahasna Pre-Dyn X Screen/Pot Kiln Large vessel supported by firedogs, surrounded at | (Garstang, 1902)
one time by wall
Hierakonpolis Pre-Dyn X Screen /Pot Kiln Locality 29. Shallow pit-updraught kiln. Large (Hoffman, 1982, p.
(c3650 vessel supported by firedogs, surrounded by a low | 12)
BCE) wall. Top not covered
Hierakonpolis Pre-Dyn X Screen/Pot Kiln Locality IIC, Kiln B1. Shallow pit-updraught kiln. | (Harlan, 1982)
(c3200- Tamarix and Acacia logs used as fuel
3100 BCE)
Buhen (Northern | OK 4™ dyn | X 3 Tall cylindrical Separate firing chamber by a grid of bricks resting | (Adams, 1977, pp.
Town) circular on square support of brickwork. Kilns located to 172-3 Emery, 1963,
kilns/copper SE. Piles of malachite nearby. Possibly copper p- 117;Nichsolson,
furnaces furnaces. 1995)
Abusir (pyr OK (4™-5" | Burnt clay wheel Circular Kiln/ Wheel in secondary position. Part of the mortuary | (Verner, 1995, pp.
complex of dyn) head originally laid | Conical shape temple during time of Unas. Workshop surrounded | 55-59)
Khentkaus) on a slab of wood by fence of reed mats. Storeroom. Circular Pit.
Kiln to southern opposite end of workshop, built
on floor of corridor.
Dakhla Oasis OK X 6 Circular Kilns, Type I similar to copper furnaces at Buhen. Type 2 | (Hope, 1995)
but poss. 10 circular or horseshoe shaped with a draught tunnel
running from stoke hole. Vessels may have been
supported on kiln dogs, more sophisticated version
of Hierakonpolis-style. Site 33/390-19-3 and
33/390-K9-1. Located to the southeast of a small
settlement.
Elephantine OK (mid X 2 Circular kiln Row of vertical bricks as lowermost course and (Kaiser, Avila,
4".5™ dyn) both open to the north to take advantage of Dreyer, Jaritz,
prevailing winds. Rosing, &
Seidlmayer, 1982)
Ain Asil (Dakhla | OK/FIP- Poss. 2 pivots, but 25 Various kilns and associated workshop remains to | (Soukiassian,
Oasis) G/R likely to be for door | Circular/horseshoe | southwest of main town, kilns belong to 4 phases Wauttmann,

shape Kilns divided

of use, most open to the south.

Pantalacci, Ballet, &




Appendix I: Selected List of Kilns, Potter’s Wheels and Workshops

Site Period Potter’s Wheel | Kiln (type) Other Details Reference
between 2 Picon, 1990, pp. 5-9)
workshops

Abu Ghalib MK X Circular Isolated in square, open space, SW of habitation (Larsen, 1941, p. 11)
Dashur MK X 4 Roughly circular | Best preserved Kiln I dimensions 2m E-W by (Stadelmann, 1983,
1.6m N-S. To the northern side is a trench 3m long | p. 288)
and 1.2m wide, poss. a draught tunnel to use wind
to increase the through-draft. Details of flooring
such as T-shaped piece of vaulting found with
cross-arm running E-W.

Mirgissa (Sudan) | MK X Square Oven, Opening to hearth is rectangular. Open basin Finnish
possibly for prep of | paved with mud in front of kiln Egyptological
bread moulds Society, visit 1965;

(Holthoer, 1977, p.
16)
Mirgissa (Sudan) | MK X Circular Brick walled pit and fire hole to SE, 2.5m (dia)x (Vercoutter, 1970, p.
1.0m (depth) fig. 3)
Nag Baba MK Poss. pivot/wheel Screen Workshop, drying bins, pebbles. Kiln measured (Save-Soderburg,
(Sudan) with black 2m x 2m x 1m high. 1963, p. 58)
lubrication

El-Lahun MK X Circular Pot Kiln (Mace, 1922, p. fig
15)

Qurnet Mura’i 18™ X 2 large circular Diameter of ¢2m, and the stoke hole has a screen (Porter & Moss,
(Amenhotep III’s | dynasty towards the south 1972, p. 457);
workers village), (Varille & Robichon,

Thebes 1935)
El-Amarna 18" X Square 2 passages | Roof of vent holes had 2 diagonally placed bricks. | (Petrie, 1894, p. 26)
at ground, vent Contained large quantities of charcoal and had a
holes white cobbled pebble floor of quartz
El-Amarna 18" X Box oven with load | Two types of bread mould, conical and chalice. 30 | (Frankfort &
(1986 of clay bread cones stacked in 3 rows of 10. Firing structure Pendlebury, 1933)
excavation) moulds rather than just a kiln, as also used to bake bread. (Kemp, 1987, pp. 73-




Appendix I: Selected List of Kilns, Potter’s Wheels and Workshops

Site Period Potter’s Wheel | Kiln (type) Other Details Reference
9);
El-Amarna 18" X 2 pot kilns Situated in corner of estate, possibly associated (Frankfort &
with a kitchen (U.33.9) Pendlebury, 1933, p.
74)
El-Amarna North | 18th Socket and Pivot of | X Associated with the largest house in the Northern (Hope C. , 1981;
Suburb granodiorite Suburb of Amarna T36.11. Ashmolean Museum Powell, 1995, p. 316)
n0.T1929.417
El-Amarna 18" X 3 pot kilns Row along S wall of magazines south of the (Pendlebury, 1951,
temple p-31)
El-Amarna 18" X Circular (no. 4102), | No. 4102: Separate hearth and firing chamber, (Borchardt, 1932)
P47.20 earlier kiln in room | associated with a private house, room 10, near (Nicholson, 1989;
10(no. 4122) and in | south-eastern corner. 1.2m N-S x 1m E-W. Depth | 1995b)
private house of fire pit floor Im. Lowermost course vertical
complex (n0.3896) | bricks. No. 4122 only 14 vertical bricks survive.
No. 3896 circular, within private house, 24 bricks
in barrel form, no support for kiln floor, so kiln
must have been floored at higher level and stoke
hole at ground.
El-Amarna 18" X 4 pot kilns Row against wall, joined by mud brick with vent (Borchardt, 1932,
hole leading up to each hearth. Associated with a pp- 73-79)
private estate (0.49.9.)
El Amarna, 18" Upper stone of Large Updraught Rectangular enclosure with various industrial (Nicholson P. T.,
square Q48.4 basalt wheel kiln, smaller buildings 1992, pp. 61-70;
unfinished kiln Rose, 1989, pp. 85-7,
fig 4.2-4.4)
El-Amarna 18" X Pot Kiln Associated with kiln of private house (Peet & Woolley,
1923, p. 49)
El-Amarna, 18™ X Oval Kiln 2.3m N-S x 1.5m E-W x 1m deep, of which 0.75m | (Nichsolson, 1995)
square G4, no. below ground. Part of the stoke hole preserved to
2984 the south. Kiln floor half the height of the stoke

hole. Area around kiln is a workshop
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Site Period Potter’s Wheel | Kiln (type) Other Details Reference
El Maqata 18" X Small circular pot | Associated with kitchen of private house south of
kiln enclosure. Lack of scale (Davies, 1918, p. 10)
Medinet Habu | (pre- X 6 Pot kilns To north of western fortified gate. 3 free standing, (Holscher, 1939, p.
Ramesses 3 joined together. Prob baking and cooking 73)
111 layer)
NK
Mirgissa 18™ X Area MI 6 definite, | Sizes of kilns vary; some have lowermost course (Vercoutter, 1970)
dynasty but potentially 11 vertical bricks, and engaged columns running up
others the walls beneath the floor, to support it.
El Sebua (Nubia) | NK X Oven or Granaries | Sphinx alley of temple, to s. Square opening at (Gauthier, 1912, p.
ground and tapered upper 34)
Gurob, El 18™-19™ X 2 pottery kilns Located in IA1 c40m north-east of palace, pottery | (Boatright &
Faiyoum kilns uncovered, together with potential pottery Hodgkinson, 2010;
workshop area. Kiln 1 measures 2.8m in diameter, | Hodgkinson, 2012)
kiln 2, 2.4m. Workshop area possibly contains a
paddling pit 1.5 x 0.95 m.
Huruba, near el- | 18" X 2 Kilns Associated with potter’s workshop at location A-
Arish, Sinai 345. One kiln thought to be complete, (Petrie, (Oren, 1987, p. 100)
1894)measured 1.5m high, circumference 1.8m.
Fire chamber Im high and dug into the ground,
0.7m stoke hole faced south to avoid prevailing
winds. Perforated floor preserved, 0.2-0.25m thick,
holes of 0.1m diameter and spanned the kiln as a
vault. Outside steps leading up to kiln. Second kiln
preserved to height of 1m, fuel chamber had tiled
floor, perforated floor was supported on projecting
bricks.
Mit Rahineh 19" X At least 6 kilns Kilns cover western section of Area D3 and D4 (Jacquet, 1965, pp.
Dynasty west and extend to colonnade of the sanctuary. 46-59)
onwards, Possible bead factory with by-products of a glazers
Particularly workshop. Near kilns number of buildings of
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Site

Period

Potter’s Wheel

Kiln (type)

Other Details

Reference

during
Ramesses
11

unbaked brick- possible storage rooms. Kiln at
point 36/235 floor found to contain unbaked
pottery, also shelf found pierced with round holes,
resting on two vaults above the hearth upon which
more pottery was placed. Kilns believed to be in
use for a short time.

Near Deir el-
Medina

NK or later

Pot Kiln

Associated with settlement 19™-22"" dyn to the left
of the road from Deir el-Medina to Medinet Habu.

Contained ashes, dung cakes and fragmentary
bricks

Berlin Mus Inv. Nr.
23.679. Borchardt
(1932, p78)

Memphis
Area D (1956
excavation)

22nd
(TIP)

6 Circular Kilns

Associated with possible potters” workshop. Kilns
seem to have short use life, overlap
stratigraphically, re-using bricks from previous
construction.

(Anthes, 1965, pp.
22-29)

East Karnak
Phase D

Late Period

Circular Kilns

Kiln S.P.1 faced east, preserved height of 1.38m,
lined on exterior with skin of bricks, and was later
filled with debris and kiln furniture and fragments
of chequer (grid separating fire from vessels). Kiln
S.P. 2 smaller, may in fact be an ash pit, or clay
preparation area.

(Redford, 1981, pp.
14, 35)

Kom Dahab,
Naukratis

Ptolemaic

Updraught, circular
kiln

Diameter of c4.5m, furnace chamber may have
stood c2.1m high. 16 wedge shaped openings
survive from perforated grid.

Coulson & Leonard
(1983, p66)

Tell el-Haraby

Ptolemaic

2 large circular
updraught kilns
(amphora
production)

Diameter c5m. Walls of large dried bricks set into
clay mortar. At top of preserved height (3m) curve
inwards, suggesting dome-like roof. Bottom of
firing chamber of one of the kilns found to be
pierced with holes in ray-like pattern to transmit
air from furnace below. Flues were reinforced by
amphora stands placed inside

(Majcherek & El-
Shennawi, 1992, pp.
131-2)

Athribis (Kom

Ptolemaic,

Numerous small

Kilns used for firing pottery, terracotta figurines

(Mysliwiec &
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Site Period Potter’s Wheel | Kiln (type) Other Details Reference
Sidi Youssef) Roman & circular kilns and oil lamps, Layer of ash dating to reign of Poludnikiewicz,
Byzantine Ptolemy V 2003)
Kom Firin "3 X 2 lime slaking kilns | Powdered lime found in both kiln and tunnel. (Coulson &
CE Leonard, 1983, p.
64)
Mareotis, Borg | Roman X Large kiln Diameter ¢ 9.6m, surrounded by vast quantities of | (Emperour & Picon,
el-Arab amphora sherds. The remains of the firing chamber | 1992)
(Along the can be seen in ray-like pattern similar to the Tell
Alexandria-Cairo el-Haraby example.
Road)
Memphis Roman X Faience kilns (Petrie, 1911, pp.
34-37)7)
Dakhla Oasis Roman (1% | X Circular updraught | Much larger than OK examples, diameter 1.4m- Hope (1979, pp. 123-
-3"'C CE) kilns 2.27m. 4 distinct types of kiln, though all are 127)
circular, with thick walls. The firing chamber is
located in a pit cut into the ground, several
contained unfired pottery fragments. Site 33/390-
19-3 and 33/390-K9-1.
Saqqgara Older than | X 6 kilns (Nr. 114, Set in a complex of earlier abandoned buildings. (Ghaly, 1992, pp.
(workshops of 6™ C CE 116,117,118, 121, Varied as to function and size. 161-163)
monastery of St 126). Kiln 114- floor was dug and walls constructed
Jeremia) with half bricks, E part was left open for fuel.

Kiln 116- constructed of 3 round walls (c.1.20m)
inner wall of fired bricks, outer mudbrick wall
separated by gap of 10cm and space filled with
sand. Used to consolidate kiln. 2 openings, one to
W, oneto E.

Kiln 117- built of mudbrick (c1m) red fired on the
inner face, contains mostly burnt lime, shape
differs from classical type of pottery kiln, hole in
the ground consolidated with mudbrick. Prob used

\
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Site

Period

Potter’s Wheel

Kiln (type)

Other Details

Reference

for burning limestone.

Kiln 118- mudbrick (c1.2m) large quantity of
painted sherds came from debris, poss used as
storage area.

Kiln 121- set in small room in earlier complex.
Doorway was used to insert arched stokehole. Kiln
fill consisted of dark sandy material including
bricks (destruction layer) then layer of greenish-
yellow sand with rubble of flooring of the kiln,
including amphora used to fill in holes of
perforated floor. Brick ledge where floor rested on
still preserved in places. 10 sand filled trapezoidal
holes set into the ledge, prob ventilation holes 0.12
x 0.27m on kiln face, upper opening c¢ 0.15-0.25m,
10 of which survive at 23cm intervals. Allowed
hot air through fuel room to vessel stack in same
way as perforated floor. Height of kiln about 4m,
internal diameter 2.6m. Large variety of sherds
found surrounding this.

Tod in the Valley
of the Queens

10" 117 C
CE

2 Circular Kilns

2 kilns of fired mudbrick, very levelled out so
difficult to determine what kiln was used for as
there is an absence of associated materials.

(Lecuyot & Perrat,
1992, pp. 176-177)

VI




Appendix II: The Vienna System of Clay Fabrics: The Nile Silts

After Arnold & Bourriau, 1993, pp. 170-175

Nile A Nile B1 Nile B2 Nile C Nile D Nile E
Ground- Fine, silty clay Silty Silty Fairly silty Silt with lots Silt with lots inclusions
mass limestone
Fine sand, mica Abundant fine sand, Larger & more Variable sand, med Lots limestone Lots fine/med/ coarse sand,
Inclusions mica particles sand, mica, limestone, mica, grog, rock mica
limestone particles
Organics Fine straw Straw <2mm Lots fine-med straw, Predom straw particles Lots fine straw
coarse straw -
Fracture Brown/ Reddish Brown Brown, narrow red or Grey-brown Outer zones of red Brown/ black
Colour greyish brown black cores and violet
Firing Temp | 700-750 750-850 500-800 500-800 750-850 500-800
C
Porosity Moderate Moderate Loose/open- moderate | Open Loose-mod Open
Hardness medium Soft-med Med-hard Soft-med Hard Soft
Transverse Medium Low-medium Med-great Very low-med Great Low-med
Strength
Examples Black topped red ware Carinated cups UC Bowls, Flask, spouted | Jars and pot stands Fitz Amphora Cooking vessels and bread
UC5688 20500, UC17855 jars eg UC30223, Mus E250.1899, UC17988 | SIP used for moulds
UC18002 handmade storage
jars
Use Badarian funerary Common from OK, Common in all periods | Containers with thick Large vessels with Restricted geo limits, E Delta,
equipment drinking cups, fine and regions, usually for | walls. All periods and thick walls Memphite region to Fayoum.
wares handmade vessels regions Bread moulds and cooking
pots MK-NK

Vil




Appendix II: The Vienna System of Clay Fabrics: The Nile Silts

After Arnold & Bourriau, 1993, pp. 170-175

Nile A. UC5688. Black topped Red Ware Jar from
Naqgada tomb 1471. Petrie Museum of Egyptian
Archaeology, UCL

Nile B1. UC17855 Redware pottery spouted dish with red slip,
from Harageh tomb 125. Petrie Museum of Egyptian Archaeology,
UCL

Nile B2 UC30223 Red coated ware vessel, short
pedestal base, coated and burnished, tip and
spouted painted black. Petrie Museum of
Egyptian Archaeology, UCL




Appendix II: The Vienna System of Clay Fabrics: The Nile Silts

After Arnold & Bourriau, 1993, pp. 170-175

Nile C. UC17546, from El Kab tomb L5. Petrie Museum of
Egyptian Archaeology, UCL*

*Nile C inclusions- straw survives as carbonised particles, as white or grey silica skeletons of its cellular structure and as impressions in the paste. Rod shaped particles usually becomes orientated parallel to the vessel

wall. In the case of the vessels thrown on the wheel or shaped on a turning advice. Necessary to examine a sherd fractured parallel to the throwing lines, in order to identify the shape and frequency of the straw particles
(Arnold & Bourriau, 1993, p. 173).




Appendix III: The Vienna System of Clay Fabrics: The Marls
After: (Arnold & Bourriau, 1993, pp. 176-178)

Marl Al Marl A2 Marl A3 Marl A4
Groundmass Fine and homogenous calcareous clay | Fine and temper evenly scattered Closest to modern Qena clay, Coarsest texture of the marl As
throughout paste very fine, perhaps naturally
levigated
Fine-med crushed limestone. Clearly | Fine sand and limestone particles and Few mineral inclusions, prob Greatest quantity of fine to
Inclusions visible. Fine sand, mica unmixed marl, mica not added coarse sand inclusions, scattered
mica
Organics Few pieces of straw - Occasional straw particles Some conspicuous straw

Fracture Colour

Pale-light red

Pale red, yellow to grey-white surface
and fracture is pale red

Pale greenish grey, sometimes
pink spots or zones. Surface
pale yellow to reddish yellow

Considerable range of colour
Light red and greenish grey

Firing Temp 800 1000 1000 800-1000

C If fired between 800-850, strong
reaction to hydrochloric acid, at
higher temps no reaction

Porosity Dense, elongated voids Dense without conspicuous pores Elongated, roughly rectangular | Open texture due to burnt out

pores, but otherwise dense limestone

Hardness Hard and firm Extremely hard Medium-firm Varies crumbly & soft to
hard/firm

Transverse Great, breaks sharply when struck Great, surface feels distinctly grainy Great Medium-great

Strength

Examples Meidum ware bowls and Petrie’s D- Squat jar from Hiw, Fitz E.63.1899 Squat Jar UC18385 (12" Storage Jar, Hu (Diaspolis

ware. dynasty) Parva) Fitz E.202.1899
Use Common from Nagq II to Ok Occurs from MK, most common in SIP, Early MK-NK, seems to Occurs in MK, most common

more plentiful in Upper than Lower
Egypt

originate in Upper Egypt where
it is common

NK

XI




Appendix III: The Vienna System of Clay Fabrics: The Marls
After: (Arnold & Bourriau, 1993, pp. 176-178)

@© The Fitzwilliam Museum, Cambridge. UK

@ The Fitzwilliam Museum, Camhbridge. UK

Marl A1 Decorated Pottery Jar. UC6300, Petrie Marl A2. Squat Jar from Hu (Diaspolis Parva), | Marl A3 UC18385, Petriec Museum of Egyptian
Museum of Egyptian Archaeology, UCL grave W43 18" dynasty E.63.1899, Fitzwilliam | Archaeology, UCL
Museum, Cambridge

Marl A4 jar, broad
shouldered, with stripes
painted around rim, neck and
shoulder and stylised leaf
motif. E202.1899, From Hu
(Diaspolis Parva), grave
Y177, Tuthmosis III. .
Fitzwilliam Museum,
Cambridge

Xl




Appendix III: The Vienna System of Clay Fabrics: The Marls
After: (Arnold & Bourriau, 1993, pp. 176-178)

Marl B Marl C1 Marl C2 Marl D Marl E
Groundmass Homogenous and dense Homogenous and Homogenous and dense Fine and homogenous Dense
dense
Abundant sand, c40% of the Mass of fine and Limestone particles remain | Limestone particles added as Similar to Marl B, abundant
Inclusions paste, added as temper, coarse medium decomposed | intact after firing. Sand is temper. Smaller in size than medium to coarse sand, mica
and sub angular, some mica particles of present in larger quantities | Marl C, varying from fine to and unmixed groundmass
limestone. Large than limestone. coarse, up to 25% of the fabric. material
quantities of fine and Fine to coarse sand, mica and
medium sand dark rock material. Surface feels
gritty.

Organics Occasional straw - - Rare Abundant particles of medium

to coarse straw added to paste

Fracture Core is usually pink, outer Fracture almost Uniform colour ranging Surface light green to grey, Surface yellowish white to

Colour zones of grey-white to green always zoned, red from red to brown fracture pale greyish brown, greenish grey and in fracture

with a grey or black higher fired e.g.s show from pink to greenish grey.
core, sometimes red/brown outer zones or unified | Green highly fired examples do
vitrification red-brown core. not react to HCI

Firing Temp | Over 800 850-1000 750-850 850-1000

C

Porosity Dense, sometimes with Dense Dense Dense Open, porous texture dominated
vitrification by voids

Hardness Hard and firm, but sand can Hard and firm Hard and Firm Hard and Firm Hard
make it crumbly if overfired

Transverse Low-medium Low-medium Low- Medium Great Great

Strength

Examples Storage pots E.161.1902 Cooking pot 19™ dynasty Amphorae such as

UC18636 handles in Fitz museum
EGA.4157-8.1943. Stamps royal
names on handles.

Use Large-med storage vessels. Common in the Variant of Marl C1 Common in 18™ -19™ dynasties | Commonly used for thick-
Occurs in SIP to 18™ dynasty, Memphite — Faiyum in Delta and Memphis-Faiyum walled vessels such as bread
most common in Upper Egypt. | region region, seems to occur in south trays. Deliberate addition of
May be imported from north only as northern imports. E.g. straw related to function. Seems
into south. Plentiful in Deir el- wine amphora to occur short time SIP-18™ and
Ballas, rare in Memphis origins in Ballas

Xl




Appendix III: The Vienna System of Clay Fabrics: The Marls
After: (Arnold & Bourriau, 1993, pp. 176-178)

6621 |

Marl B, UC66211 lamp with red slip, Middle Kingdom. Petrie

Museum of Egyptian Archaeology, UCL

Marl C1 Cooking pot, UC18636 unsmoked area of surface fired
pinkish white. From Kahun, 12" dynasty. Petrie Museum of
Egyptian Archaeology, UCL

Marl D. Cream slip and burnished on exterior
UC66724, Petrie Museum of Egyptian
Archaeology, UCL
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Appendix IV: The Concrete (Drawing: A. Davies) and Granite Wheel Bearings (Drawing S. M. McConnell & Sons) Plans based on BM 32622
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