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AKR excavation number, Akrotiri, Thera
cm centimeter
dia. diameter
EBA Early Bronze Age
EC Early Cycladic
EChal Early Chalcolithic
ED-XRF emission dispersive X-ray fluorescence
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EM Early Minoan
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HM Herakleion Archaeological Museum
HNM Hagios Nikolaos Archaeological 

Museum
L. length
LBA Late Bronze Age
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LH Late Helladic
LM Late Minoan
m meter
MBA Middle Bronze Age
MC Midlle Cycladic
MChal Middle Chalcolithic
MH Middle Helladic
MM Middle Minoan
NCSR National Center for Scientific

Research “Demokritos”
NM National Archaeological Museum 

of Greece
NMD Neolithic Museum, Diros, Mani
pers. comm. personal communication
pers. obs. personal observation
pres. preserved
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Jim Muhly has laid down the foundations for the
study of copper production in Cyprus, and it is a
great pleasure to pay tribute to his work by contribut-
ing to a festschrift in his honor. 

Although it was initially difficult to decide upon a
topic, the dilemma was soon overcome with the
opening of a new museum in Nicosia, where among
other exhibits there is one that is truly impressive 
for those of us who are studying ancient metallurgy.
The object in question is a fragmentary pot bellows
(now restored; Fig. 5.1), and it is part of the archae-
ological collection of the Pancyprian Gymnasium,
the oldest school in Cyprus, which was founded 
in 1812. The school’s museum was created in 1893
to house the collection of rocks and minerals that
was donated by the Greek Councilor to the island
(Christodoulou 2002, 5). Subsequently a variety 
of objects including antiquities were added to the

museum. The archaeological collection was signifi-
cantly expanded between 1936 and 1960—when 
the headmaster of the school was Constantinos
Spyridakis, a respected classical scholar and ancient
historian—mainly by donations from alumni. The
collection was used for teaching and was stored in
the school’s library until the beginning of the 1990s
when a decision was taken to exhibit it in the main
building. More recently a series of old houses in the
vicinity of the Gymnasium were bought and restored
in order to create a modern museum where all of 
the school’s collections could be put on display for
the broader public. The archaeological collection
was systematically recorded with the help of the
Department of Antiquities, and in 2002 a catalog
was published by Phryni Hadjich ristophi. 

More recently, Vassos Karageorghis (2007) pub-
lished a paper in the Report of the Department of

5

Blowing the Wind of Change: 
The Introduction of Bellows in 
Late Bronze Age Cyprus

Vasiliki Kassianidou

C H A P T E R

MU_CH5_Kassianidou_new_Layout 1  5/5/2011  1:14 PM  Page 41



them in his catalog of pot bellows from the Near
East. Because they were found as a pair and due to
their low height, Davey suggested that they were
foot rather than hand operated (Davey 1979, 110). 

Also from Enkomi but dating to Late Cypriot
IIIA—in other words the end of the 13th to the
beginning of the 12th century B.C.—is a well-pre-
served example of a ceramic pot bellows (inv. no.
1691/1), which, according to Dikaios (1971, 577,
pl. 120:5), belongs to the Plain Wheel-Made pottery
type. This example is quite large, having a diameter
of 54 cm and a height of 24 cm. 

Of a similar date is a large fragment of the base
and nozzle of a ceramic pot bellows that was found
at the site of Maa-Palaiokastro (Karageorghis and
Demas 1988, 200, no. 256). This has a diameter of
30 cm (Zwicker 1988, 430). 

Finally, a well-preserved ceramic pot bellows 
dating to Late Cypriot IIC—i.e., the 13th century
B.C.—was uncovered during the excavations of the
site of Alassa–Pano Mandilaris (Hadjisavvas 1986,
66, pl. XVIII:3; Karageorghis 1985, 935–936, fig.
91). It is different from the Enkomi example, as it is
handmade and has a very thick rounded rim, as well
as a ridge that runs parallel to it. A recessed area
thus is formed between the two, which would be
ideal for tying the leather covering in place on the
bellows. The ridge extends to form a bridge that
connects the nozzle to the main body. Interestingly,
the Alassa pot bellows and the one in the Pancyprian
Gymnasium Museum are the only known examples
from the east Mediterranean that have such a fea-
ture: none of the examples presented by Davey
(1979, 104–105) for the Near East, by Müller Karpe
(2000, 117) for Anatolia, and by Evely (2000, 363),
Blitzer (1995, 508–509), Dimopoulou (1997, 435),
and Betancourt and Muhly (2006, 126) for Crete
have a bridged nozzle. Indeed, Davey stated in a 
personal communication on the Alassa example, “I
thought that the bellows with the ‘handle’ represent-
ed a third style.” And since for the moment, the only
known cases come from Cyprus, it may be suggest-
ed that this is a local type. 

In fact, there may be another example, which
has been radiocarbon dated to ca. 1650–1500 B.C.,
from the copper smelting workshop at Politiko-
Phorades (for more information on the workshop,
see Kassianidou 1999; Knapp, Kassianidou, and
Donnelly 2001; Knapp 2003; Knapp and
Kassianidou 2008). The site was excavated under
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Antiquities, Cyprus, presenting some of the most
important artifacts in the collection, including the
pot bellows in question. Nevertheless, I thought that
the object deserved a closer look, especially since
only five such pot bellows were known from Cyprus
until now, but also because it can shed some light on
four intriguing sherds that we uncovered during the
excavation of the Late Bronze Age copper smelting
workshop at the site of Politiko-Phorades.

The bellows (inv. no. Π.Γ.096) has a thick flat
base and a bulging body that narrows slightly when
it reaches the out-curved rim. The height is 29.5 cm,
while the diameter is 45 cm (Fig. 5.2). In the lower
part is a solidly built nozzle, trapezoidal in section
(Fig. 5.3). The diameter of the aperture in the exter-
nal part of the nozzle is 5.1 cm, while in the inner
part of the vessel it is only 2.8 cm. The nozzle is
joined to the body by a twin bridge a few centime-
ters below the rim. The bellows is clearly handmade,
as finger impressions are still visible on the inner
surface of both the base and walls (Fig. 5.4). The
clay is coarse, consisting of both significant quanti-
ties of chaff and calcium inclusions. The outer sur-
face is of a light red color while the inner surface is
grayish, indicating that it was exposed to a reducing
atmosphere. There are clear signs of damage due to
exposure to high temperatures, especially on the bot-
tom surface of the base, which is fractured.

The provenance of the object unfortunately is
unknown, and an effort to find more information
about it in the museum’s archive was fruitless.
Nevertheless, the fact that such pot bellows are
known only from the Late Bronze Age in Cyprus
enables us to relatively date it to this period.

Pot bellows were first discovered in Enkomi’s
Area III, the northern edge of the city excavated by
P. Dikaios. A large building was uncovered there.
Throughout its lifespan—from Late Cypriot I to the
beginning of the Late Cypriot IIIA (in other words,
ca. 1600–1200 B.C.)—it was dedicated to metallurgi-
cal activities (Dikaios 1971, 500, 516). The earliest
pot bellows (inv. nos. 4543, 4544) date to the 14th
century, are made of limestone, and were found
together (Dikaios 1971, 637, pls. 8:3, 127:48, 48a).
The better preserved example of the two bellows 
has a diameter of 42 cm and a height of 13 cm. Not
knowing what they were, Dikaios (1971, 637) 
suggested that they could be molds for bun-shaped
ingots. It was Christopher Davey (1979, 106) who
correctly identified them as bellows and included
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Figure 5.2. Drawing of ceramic pot bellows in the
Pancyprian Gymnasium collection (inv. no. Π.Γ.096).
Drawn by Elias Markou and courtesy of V.
Karageorghis.

Figure 5.1. Ceramic pot bellows (h. 29.5 cm) in the
Pancyprian Gymnasium collection (inv. no. Π.Γ.096).
Photographed by Giorgos Papasavvas.

Figure 5.3. The nozzle of the pot bellows (inv. no.
Π.Γ.096; outer dia. of hole 5.1 cm). Photographed by
Giorgos Papasavvas.

Figure 5.4. View of the internal surface of the bellows
(inv. no. Π.Γ.096; dia. 45 cm). Photographed by
Giorgos Papasavvas.
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the direction of A.B. Knapp and the author, and a
monograph is in the final stages of preparation
(Knapp et al., forthcoming).

The workshop is situated on the bank of an
ancient creek where working platforms were con-
structed upon which the smelting furnaces were
operated. When the operation closed down and the
site was abandoned, thousands of furnace frag-
ments, hundreds of fragments, and 50 almost-com-
plete tuyères were left behind. 

The most abundant find from Phorades is, not
surprisingly, slag: over 3.5 tons were collected. The
slag is homogeneous and has no metallic prills visi-
ble to the naked eye in section. It is thus completely
different from the slag that has been found at Middle
Cypriot sites; it is nodular and heavily encrusted
with copper carbonates. The Phorades slag is clear-
ly the product of a more-advanced technology,
which, for the first time in Cyprus, employed tuyères
and presumably bellows (Kassianidou 2007). 

The use of bellows at Phorades was indirectly
indicated by the size of the tuyères: one of the best
examples has a preserved length of 30 cm (Fig. 5.5).
Blowpipes are usually much smaller and were more
commonly used in metallurgical processes that
required a precisely directed blast of air, as is the
case when working gold (Craddock 1995, 177).
Furthermore, droplets of slag are commonly
observed on the inner surface of the airhole in the
tuyères and at some distance from the slagged tip
(Fig. 5.6): they must have been deposited there after
having been sucked in during the operation of the
bellows. Until now, we thought that we had no finds
that could clearly be identified as fragments of 
bellows. In all previous publications we argued that
perhaps leather bellows had been used.

However, among the pottery finds from the site
are four sherds (S.F. 228, S.F. 373, S.F. 432, S.F.
435), which our ceramic specialist, Ellie Ribeiro,
could not classify according to the known Late
Cypriot pottery typology (Fig. 5.7). Because of their
fabric and appearance, she believed that they must
be somehow related to the metallurgical process,
although they were clearly neither furnace nor tuyère
fragments. The largest of the three, S.F. 432, is a rim
sherd from a large open vessel (Fig. 5.8). According
to Ribeiro and Manning (in Knapp et al., forthcom-
ing), the fabric is coarse and fairly friable and has
been fired (and reheated) at a high temperature. 
On the interior surface of the sherd and on the top of
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Figure 5.5. Tuyère (L. 30 cm) from Politiko-Phorades.
Photographed by Christopher Parks.

0             5 cm

Figure 5.6. Droplets of slag adhering to the inner
surface of the airhole in a tuyère from Politiko-
Phorades. Photographed by Christopher Parks.

Figure 5.7. Sherds from ceramic pot bellows(?) from
Politiko-Phorades. Drawn by Glynnis Fawkes.

0                            5 cm

S.F. 373S.F. 228

0                    5 cm

S.F. 432
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Figure 5.8. Rim sherd (S.F. 432) of a ceramic pot
bellows(?) from Politiko-Phorades. Photographed by
Christopher Parks.

BLOWING THE WIND OF CHANGE: THE INTRODUCTION OF BELLOWS IN LATE BRONZE AGE CYPRUS 45

the rim are darkened patches of scorching, indicat-
ing heat damage. A comparison of the sherd with the
bellows in the Pancyprian Gym nasium reveals many
similarities in the shape of the rim (which is everted
and sharply “beaked”), in the fabric, and in the signs
of heat damage. Indeed, when I showed the sherd to
Philip Betancourt, who visited Cyprus in 2006, he
immediately suggested that this very well could be a
fragment from our elusive bellows. The two smaller
sherds (S.F. 228, S.F. 373), which are made of the
same fabric as the rim sherd and have also been
damaged by exposure to high temperatures, were
even harder to understand and were initially thought
to be rim sherds with a hooked overhang. I now
believe that these are fragments of the bridge con-
necting the nozzle of the bellows to the body.

If I am correct in the identification of the sherds
from Phorades, which are securely dated to 1650–
1500 B.C., as coming from bellows, then they are
the earliest examples from Cyprus and are over two
centuries older than the limestone ones from
Enkomi. They are, therefore, extremely important
as they show that pot bellows were introduced to
the island, together with ceramic tuyères, at the
very beginning of the Late Bronze Age. Where they
originated is a question that cannot be addressed in
this short paper.

Furthermore, the similarity of the Phorades
sherds with the pot bellows from the Pancyprian
Gymnasium would suggest that it, too, could be of
this early date. Interestingly there is more, admitted-
ly circumstantial, evidence that the Pancyprian bel-
lows could be contemporaneous to Phorades. The
school’s archaeological collection includes four
ceramic tuyères, three of which are slagged (Fig.
5.9; Hadjichristophi 2002, 78–79; Karageorghis
2007). The tuyères are also of types known only
from the Late Cypriot period. Indeed one of them
(inv. no. Π.Γ.093) is a double-walled tuyère, i.e., a
tuyère that was used once and was covered with
another layer of clay in order to be used again. Until
now such tuyères were only known in Cyprus from
Politiko-Phorades (Fig. 5.10). As the bellows and
the tuyères came to the museum as a group, we may
assume that they came from the same site. I would,
therefore, argue that they all should be dated to Late
Cypriot I (1600–1450 B.C.).

The introduction of tuyères and bellows to the
smelting installations brought a revolution to the
Cypriot copper industry. As a result, large quantities

Figure 5.9. Double-walled tuyère (L. 11.2, ext. dia. 5.2
cm) in the Pancyprian Gymnasium collection (inv. no.
Π.Γ.096). Photographed by Photis Mylonas and courtesy
of V. Karageorghis.

Figure 5.10. Double-walled tuyère from Politiko-
Phorades. Photographed by Christopher Parks.

0                               5 cm

0                    5 cm
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of metal could be produced efficiently to satisfy
both local and external demands for copper, and
Cyprus could participate in the trading networks
that were established in the east Mediterranean.
Although copper would have been the main 
commodity to be exported from Cyprus, it is the
pottery that elucidates this activity. Thus Levantine,
Egy ptian, and Aegean imports start to appear on 
the island, while Cypriot ceramics are found 
in the Levant, Egypt, Anatolia, and the Aegean,
including Crete (Knapp and Cherry 1994, 43–44).
Interestingly enough, it is from Crete that we now

have the earliest evidence for the export of Cypriot
copper in the shape of ingots: recently published
lead isotope analysis of ingot fragments from Late
Minoan IB deposits in Gournia and Mochlos point
to a Cypriot provenance (Soles and Stos-Gale 2004,
54–58; Gale and Stos-Gale 2005, 125).

The wind of change that came with the intro-
duction of bellows and tuyères to the island pro-
pelled Cyprus to the forefront of the metals trade
in the East Mediterranean. The island would hold
this leading role for centuries.

I would like to express my gratitude to the editors
of the book for inviting me to participate in this
festschrift. I would also like to thank the Head -
mistress of the Pancyprian Gymnasium, Mrs. Niki
Papapetrou, for granting me the permission to study
the pot bellows, as well as the curator, Mr. Michalis
Phantaros, for his eagerness to facilitate my work in
the museum and to search for information in the

museum’s archives. I am grateful to Prof. Vassos
Karageorghis who allowed me to use the drawings
and photographs of the objects (Figs. 5.2, 5.9),
which were prepared for his own publication. Last
but not least, I would like to thank Giorgos
Papasavvas for providing valuable advice and moral
and practical support throughout the preparation 
of this paper.
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