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Fig 1 (Previous page). The perforated fl oor after 
the fi ring. Photo by Tomei and Jiménez Rivero.

Th is experimental project aimed to reproduce 
the Hellenistic (fourth-third century BC) 
Greek pottery production process. We 
intended to address two main research 
questions:

1. How did locally available raw materials 
such as clay, temper, and fuel, as well as 
the local climatic conditions, impact the 
decision-making process, the production 
process, and the successful fi ring of ancient 
Greek pottery?

2. How can we improve our understanding of 
the ancient Greek pottery production process 
in a suburban context, including the social 
networks created with the local community?

Th e experiment took place on Juan Ignacio’s 
private property in Whalley Range, 
southwestern Manchester. Th is article 
provides a chronological description of each 
stage of the operational process as well as a 
discussion of the results.

Stage 1: Research and 
Preparation of the 
Experimental Project
Th is experimental project is based on research 
on kiln technology in the ancient Greek 
world through the study of the archaeological 
evidence (Hasaki, 2002; Tomei, 2017). During 
this chronological period, the Greek artisans 
used vertical or updraft  kilns. We focused on 
the rural workshop of Sant’Angelo Vecchio in 
the territory of the Greek city of Metaponto, 
in southern Italy, as a specifi c case study 
(Silvestrelli and Edlund-Berry, 2016). It was 
a context presenting a wide variety of pottery 
and ceramic products for everyday-life use in 
a rural settlement, allowing us to experiment 
with diff erent shapes and dimensions.

Besides the archaeological remains, the 
Penteskouphia plaques helped to reconstruct 
the general appearance of the ancient Greek 
kilns and the tools used by the potters. It is 
a large group of votive terracotta plaques 
(pinakes) from a sanctuary located south-west 
of Corinth that date back to the fi rst half of the 
sixth century BC (Hasaki, et al., 2022, p. 2). 
About 100 pinakes depict potters at work. 
Th ey have been an important iconographical 
source to build the kiln, especially the fi ring 
chamber and the dome. In particular, some 
pinakes show an opening in the fi ring chamber 
interpreted as a loading door (Hasaki et al., 
2022, pp.101 and 106), but most likely it was 
an opening to take out test pieces to check the 
fi ring (See Figure 2). 

Fig 2. Plaque Penteskouphia MNB2858 (Jastrow, 2006, Public Domain)

Th e creation of a database of ancient Greek kilns for the author’s 
MA dissertation (Tomei, 2017) in addition to Hasaki’s catalogue 
(Hasaki, 2002) allowed us to extrapolate the most common shape 
and the average dimensions of medium-capacity pottery kilns. We 
planned a one metre inner diameter kiln with a circular combustion 
chamber with a central pillar to support the perforated fl oor (Type 
Ia: Cuomo Di Caprio, 1971; Hasaki, 2002). Th e stoking channel is 
0.6 m long and wide. Th e permanent part of the fi ring chamber is 0.5 
m high, and the temporary dome is 0.55 m, reaching a total height 
of 1.05 m. Th e shape and size of the dome was adapted according 
to ethnoarchaeology. Ethnography has been an essential source of 
knowledge as it has helped us to recreate the diff erent phases of the 
ancient Greek production process, including how to build the kiln 
and manage the fi ring. 

Stage 2: Selection of Clay and its Processing
According to ethnographic sources, clay is preferably collected in the 
proximity of the workplace (Gosselain and Smith, 2005; Tomei, 2022a). 
Luckily, suitable plastic clay is naturally abundant in the Whalley 
Range area. We soaked the natural clay in buckets to allow it to soft en. 
Th en we fi ltered the clay. Th e resulting fi ner mud settles before the 
clear water on the top is skimmed off . As pots must stand tensions and 
changes during fi ring, we added fi nely sieved quartz sand. 

Stage 3: The Making of the Mudbricks and 
the Perforated Floor
In most ancient Greek kilns, the combustion chamber was dug 
into the soil and the walls were covered with mudbricks and clay 
(Hasaki, 2002). We modelled the handmade mudbricks following the 
traditional techniques from Valladolid in Northern Castile (González, 
1989). In one day, we made ca. 100 bricks and laid them outdoors to 
sun dry for a couple of sunny days. We also made adobe bricks by 
tempering clay with lawn grass clippings (See Figure 3). Adobe bricks 
are important for their insulating properties, and we planned to use 
them for building the temporary dome and the chimney. Abundant 
ethnographic evidence confi rms the use of adobe bricks as a kiln 
building material across Spain, such as in Guadalajara (Castellote 
Herrero, 2006).

Th e intention was to build the central pillar and most of the kiln’s 
permanent structure with raw handmade bricks. However, we 
realised that the process costed a signifi cant amount of time and 
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Fig 4. The 
perforated fl oor 
completed and 

dried out. Photo by 
Tomei and Jiménez 

Rivero.

Full version 
available online
EXARC.net/journal 

Fig 3. The adobe 
bricks made of clay 

tempered with dry 
straws. Photo by 

Tomei and Jiménez 
Rivero.

energy. Th erefore, fi red Victorian bricks 
were a valuable and accessible resource 
from building sites in the neighbourhood. 
Th eir manufacturing process did not diff er 
much from the ancient one (Lynch, 2022). 
Consequently, we decided to use Victorian 
bricks to build the permanent structure. Th e 
handmade and adobe bricks were used to build 
part of the stoking channel and the dome.

Th e second most challenging element was the 
making of the perforated fl oor, which is an 
essential feature of the updraft  kiln (Hasaki, 
2002). Archaeological fi nds suggested that 

the average thickness was between 0.07 and 
0.20 m. Th e diameter of the vent holes usually 
varied between 0.06 and 0.10 m (Hasaki, 2002, 
p. 83). Th e perforated fl oors from modern 
traditional pottery kilns in Margarites (Crete) 
were 0.10-0.15 m thick and the diameter of the 
holes was similar to the ancient ones (personal 
observation, 2019). Based on this information, 
we designed a perforated fl oor with a 1 m 
diameter, the same as the combustion chamber, 
and 0.10 m thickness. Making the perforated 
fl oor was a very laborious and time-consuming 
task, it took up to six months to completely dry 
it out (See Figure 4).
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Fig 6 (Below). 
Building the arch 
with a wooden 
arch-shaped frame.  
Photo by Tomei and 
Jiménez Rivero.

Fig 5. Sketch 
showing the kiln’s 
orientation. Image 
by Tomei and 
Jiménez Rivero.

Stage 4: Wheel-throwing the 
Pottery
Amongst Sant’Angelo Vecchio’s Early 
Hellenistic assemblage, we selected a 
representative sample of vessels for everyday 
domestic use.  Before wheel-throwing the 
pots with a traditional Spanish kick wheel, we 
carefully studied the published archaeological 
drawings. To each vase, we added a 10% size 
to compensate for the average shrinkage of our 
clay aft er drying and fi ring.

Since we selected some Black Gloss wares, 
we tried to achieve such a surface treatment 
using a red-coloured slip, which will turn black 
during the reduction phase of the fi ring. 

Stage 5: Building the Kiln
We adapted an already existing fi ring pit to 
make the combustion chamber, based on 
the archaeological evidence (Hasaki, 2002). 
Whilst digging the bottom of the combustion 
chamber, we reached a level of silty clay that 
we used for making the cocciopesto mix to 
insulate the walls and the fl oor of the kiln. 
Th en we dug the stoking channel, leaving 
a gentle slope towards the fi ring pit (See 
Figure 5).

Following the archaeological evidence, we 
built an arch at the mouth of the combustion 
chamber as a connection with the stoking 
channel. We designed a wooden arch-shaped 
frame on which we placed two rows of bricks. 
Th e gaps between the bricks were fi lled with 
pebbles to keep the angles. Once the bricks 
were thoroughly arranged, we carefully pushed 
out the frame. Th e structure successfully stood 
up thanks to the force produced by its own 
weight (See Figure 6).

Aft erwards, we built a provisional central pillar 
to support the perforated fl oor and tested its 
stability by placing two portions of the fl oor 
on top of it. However, it proved to be not 
stable. To solve that structural weakness, we 
covered the whole perimeter of the combustion 
chamber with a circular wall of bricks to 
safely support the outer part of the perforated 
fl oor, while all the centre would rest on the 
central pillar. Th e central pillar to support the 
perforated fl oor in Type Ia Greek kilns had 
roughly a circular or rectangular shape and it 
was made of mudbricks or clay mortar mixed 
with broken sherds, tiles and stones (Hasaki, 
2002; Tomei, 2017). However, the humidity 
of the combustion chamber and the weight of 
the perforated fl oor could enhance the risk of 
collapse during the pre-fi ring stage. Th erefore, 
we agreed to use well-fi red Victorian bricks. 

Aft er completing the combustion chamber, we built the structures of 
the stocking channel. Next to the arch at the entrance of the combustion 
chamber, we made two small columns of bricks and along the ditch we 
placed two rows of bricks at the same height as the columns, fi lling the 
gaps with pressed soil. Th en we built the covering of the tunnel using 
seven arch-shaped fl at coils. Once the structure of the stoking channel 
was dried out and pre-fi red, it became strong and stable.

A couple of weeks aft er we completed the combustion chamber and 
the stoking channel, we placed the perforated fl oor. We also fi lled with 
clay the gaps between the fl oor and the combustion chamber and the 
arch to avoid heat losses. Aft erwards, we pre-fi red the kiln to dry it 
out as well as to test the draft . We spent the fi rst three hours to reach 
100°C because water trapped within the thick fl oor modules should 
be released gently to avoid fractures. Th is was successful and the 
perforated fl oor withstood the thermal change without any damage. 
We also found that the kiln’s draft  was excellent.

Aft er pre-fi ring, we covered the kiln structure for the winter with 
three layers of tarpaulin fi xed to the ground. Nevertheless, the 
following May we found that soil humidity had caused condensation 
that made the perforated fl oor humid and crumbly again. Th erefore, 
we let it dry under the sun and pre-fi red it again. Aft er that, we built 
the fi ring chamber. 
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Stage 6: Stacking the Kiln and 
Building the Dome
We stacked the kiln following ethnographic 
evidence from diff erent regions in Spain 
(González, 1989; Castellote Herrero, 2006; 
García Alén, 2008) and our own experience. 
We laid the larger cooking vessels at the base 
of the load with smaller coarse wares at the 
centre. Th ese vessels rested on small fl at sherds 
so as not to obstruct the vent holes. Above 
them, we placed fi ner plain and painted bowls 
and cups. Th e basins on top of the load were 
placed upside down to retain the heat of the 
ascending gases (See Figure 7). As the pots 
heap was growing, we built the temporary 
dome as high as the kiln load required using 
the handmade raw bricks cemented with 
natural clay. We completed the dome with 
a chimney ca. 0.30 m high and wide. 

Stage 7: The Firing
Th e provision of fuel was another essential 
part of the experiment. Th e residential area of 
Whalley Range has many private and public 
gardens and parks where abundant branches 
and sticks can be gathered for free, as well as 
wooden pallets and carpentry left overs. For 
this fi ring, we stored many branch cuttings 
and planks collected from the surrounding 
area. Indeed, the collection of fuel shows 
how traditional pottery production can be 
part of the local community network. In the 
rural areas, the use of agricultural waste is 
documented in antiquity and modern times in 
the Mediterranean (Tomei, 2022b).

Summer is the most suitable time for fi ring 
pottery in the kiln because the weather is 
warmer and there is less chance of rain. 
Th erefore, we agreed to plan it for mid-July. 
First, we placed fi ve thermocouples to monitor 
the temperatures in the fi ring chamber: four 
of them on each side of the fi ring chamber just 
above the perforated fl oor and the fi ft h one 
at the junction between the fi ring chamber 
and the dome on the southern side of the kiln 
(See Figure 8). Th e fi ring team was composed 
of fi ve people to help gather and add fuel, 
prepare food for everybody, and monitor 
the temperatures every fi ve minutes to make 
sure they increased gently. In addition to the 
thermocouples, we monitored fi ring stages 
and the melting of the sigillata slip using a 
traditional method.  It consists of taking a 
sample with an iron hook (See Stage 1) through 
the test window made in the fi ring chamber. 

Fig 7. Stacking 
the fi ring chamber 

with the coarses 
wares at the 

base and the fi ne 
painted vessels 

above them. Loom 
weights work as 

kiln spacers Photo 
by Tomei and 

Jiménez Rivero.

Graph 1. The graph shows the average 
temperatures recorded by the thermocouple 
during the fi ring day.

Fig 8. The kiln 
during the fi rst 

stages of the 
fi ring. Four 

thermocouples 
monitor the 

temperature in 
the kiln. Photo by 

Tomei and Jiménez 
Rivero.
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We planned the fi ring based on the 
ethnographic evidence of rural Spanish potters 
(García Alén, 2008). As shown in Graph 1, 
we spent two hours to attain 100°C.

At temperatures above 150°C, we observed 
that despite spreading the ashes and fl ames 
evenly, the temperature measured by the 
thermocouples diverged quite remarkably and 
indicated that the northern and western sides 
of the fi ring chamber remained colder. Th ese 
sides of the kiln faced abundant vegetation that 
kept the soil more humid and, consequently, 
the kiln temperature lower. Aft er three hours 
of prudent feeding, we reached a heat above 
200°C, so we decided to add more branches 
and solid logs to keep a constant increase in 
temperature. As we proceeded, we pushed 
more and more red ashes with the T-shaped 
rod - iron-made replica of the tool displayed 
in the Penteskouphia plaques -  into all sides 
of the combustion chamber. We continued 
operating in this way for the next four hours 
until we reached an average temperature of 
ca. 700°C. Aft er two more hours of intense 
feeding with small branches, the fi ring reached 
temperatures ranging between 800°C and 
900°C. At this point, we opened the small 
test window to take a sample of a small cup 
and found out with great satisfaction that the 
sigillata vitrifying slip had already started to 
become black and the pots turned into an 
intense orange glowing. We immediately closed 
the window again and reduced the atmosphere 
by adding abundant green leaves. Aft er a while, 
when the temperature went below 750°C, we 
stopped adding any foliage to allow oxygen to 
enter the combustion chamber and allow the 
parts of the pots that had not been coated with 
sigillata slip to recover their oxidized orange 
colour. Aft er 10 hours of fi ring, we sealed off  
the entrance of the kiln to slowly cool it down. 
Th en we waited 48 hours to open it and check 
the outcome.

Th e fi ring was outstandingly successful as no 
pot had broken or exploded during fi ring or 
opening the kiln. Th e black gloss came out 
dark, shiny, and uniform on most vessels, 
especially the open ones such as the bowls and 
the Ionic cups. Also, the perforated fl oor fi red 
well and homogeneously and resisted contact 
with the fl ames without any severe crack at all 
(See Figure 1). 

Conclusions
Overall, the combination of archaeological evidence, ethnographic 
research on traditional Spanish potters and previous pottery-making 
experience resulted in a successful replication of the Hellenistic Greek 
pottery-making process and fi ring. Th e use of the local clay available 
for free in the area surrounding the workplace was entirely satisfactory. 
Similarly, gathering fuel from the neighbours proved to be a very 
economical and practical way as it off ered mutual advantages. Th e 
climate is diff erent to the Mediterranean and substantially aff ected the 
timing of most of the manufacturing stages.  -
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