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THEME 4
POTTERY IN ANATOLIA (FROM THE BYZANTINE PERIOD UNTIL THE OTTOMAN PERIOD)

Résumé

Cet article est une courte synthèse de notre étude des productions céramiques à la transition entre périodes by-
zantine et turque dans l’Ouest anatolien. Des analyses archéométriques associées aux données archéologiques 
ont permis de définir des productions, parfois localisées, et d’observer l’apparition de nouveaux types locaux avec 
l’installation des premières populations turques. L’étude des éléments de décor a permis de caractériser leurs tech-
niques de fabrication, et de montrer que bien que la tradition byzantine locale (glaçure plombifère reposant sur 
un engobe argileux) soit toujours observée avec les sgraffitos polychromes et les céramiques à décor moulé, de nou-
velles recettes sont utilisées pour les céramiques à glaçure turquoise et pour les «Miletus Ware», avec l’apparition 
de glaçures alcalino-plombifères. Pour ce qui est des engobes, ils deviennent synthétiques avec les «Miletus Ware», 
préfigurant ainsi les productions plus tardives d’Iznik.

The late 13th to the early 15th centuries corre-
spond in western Anatolia to the transition between 
the Byzantine and the Turkish (Beylik and Ottoman) 
periods. The arrival of Turkish populations is cor-
related with the production of new ceramics types 
in the region, such as the ones discovered in the five 
Turkish and three Crimean sites of our study (fig. 1). 
Among these types appear some specific Polychrome 
Sgraffito Wares - with petals incised on the interior 
of the vessel, painted purple-brown dots and green 
or orange stripes, Moulded Wares, Turquoise Glazed 
Wares, and the so-called “Miletus Wares” (fig. 2).

Archaeometric analyses were carried out in 
Lyon on the ceramics bodies, slips and glazes. Chemi-
cal analysis by X-ray fluorescence of the bodies ena-
bled us to define the productions corresponding to 
these new types of ceramics and sometimes to local-

ize their workshops. The techniques of manufacture 
of these new productions were then defined, thanks 
to analyses of the slips and glazes carried out using a 
scanning electron microscope (Sauer and Waksman, 
2005; Waksman, 2014; Waksman Burlot, Böhlendorf-
Arslan and Vroom, 2017; Burlot, Waksman, Böhlen-
dorf-Arslan and Vroom, forthcoming; Burlot and 
Waksman, forthcoming).

The type of Polychrome Sgraffito Wares we con-
sidered, for which we have a well dated context in Per-
gamon with a terminus post quem at the end of the 14th 
century (Böhlendorf-Arslan, 2004), was produced in 
four different production centres. Two of them are lo-
calized, in Ephesus and Miletus (Sauer and Waksman, 
2005; Waksman, 2014; Burlot et al., forthcoming). 
Analyses of the coatings have shown that the glazes 
are transparent and of “high lead” type, regardless of 



428

Fig. 1 Location of the archaeological sites and sampling 
considered. The types investigated in each sites are 
indicated, together with their status (local stricto sensu or 
not) (DAO: J. Burlot).

Fig. 3 Binary plot showing PbO contents vs. alkali contents 
(Na2O+K2O) in the glazes.

Fig. 2 Typical examples of the four ceramic types investigated (scale: 1/5): 
Moulded Ware (BZY956), Polychrome Sgraffito Ware (BZY957), Turquoise 
Glazed Ware (BZY366) and “Miletus Ware” (BZN 44) (Pictures: S.Y. Waksman; 
Drawings: S.Y. Waksman, J. Vroom, B. Böhlendorf-Arslan; DAO: J. Burlot)

Fig. 4 SEM images in 
backscattered electron 
mode (chemical contrast): 
a) cross section showing 
a glazed ceramic with a 
clayey slip; b) cross section 
showing a “Miletus Ware” 
with a “synthetic” slip. gl: 
glaze; ws: white slip; cb: 
ceramic body (Pictures: J. 
Burlot).
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their production sites (fig. 3). The green stripes are 
obtained by addition of copper oxides; the yellow to 
orange stripes by addition of iron oxides. The purple-
brown dots are obtained by using manganese oxides. 
As for the slips, the observation of their microstruc-
ture and chemical analyses show that all Polychrome 
Sgraffito Wares contain clayey materials rich in sili-
ceous inclusions (fig. 4 a).

Concerning the Moulded Wares and the Tur-
quoise Glazed Wares, even though we have no contexts 
which would enable us to precisely date these types, 
they seem to have appeared with the arrival of the 
first Turkish populations (Vroom, 2005; Böhlendorf-
Arslan, 2008; Vroom and Fındık, 2015). In western 
Anatolia, we identified several productions of Mould-
ed Wares, including two in Ephesus and Miletus 
(Waksman et al., 2017). As for their glazes and slips, 
the same trends can be observed for the Polychrome 
Sgraffito Wares, because their glazes are transparent 
and of “high lead type” (fig. 3) and the slips are made 
of clay with a high amount of siliceous inclusions (fig. 
4 a). These ceramics feature green glazes, a colour ob-
tained by adding copper oxides to the glaze mixture.

The Turquoise Glazed Wares seem to have been 
produced in different centers in western Turkey, but 
up till now the two productions that have been defined 
cannot be accurately localized (Waksman, 2014). 
They seem to come from the Ephesus and Pergamon 
regions, but further investigations are necessary to 
confirm these hypotheses. With the turquoise glaze, 
we observe a new production recipe. It features less 
lead oxide and more sodium oxide as new flux (fig. 3). 
The introduction of the turquoise colour is related to 
this new flux, as it results from the presence of cop-
per oxides in a lead-alkali glaze. In addition, turquoise 
glazes are not transparent, but opaque. This opacity 
results from cassiterite (tin dioxide) inclusions pre-
sent in the glaze. Even though we have in this case a 
different type of glaze, the slips are still of clayey type 
rich in siliceous inclusions (fig. 4 a).

The so-called “Miletus Wares” are considered to 
be one of the first types of ceramics manufactured by 
the Ottomans. It is commonly admitted that they are 
widely diffused in Turkey since the second half of the 
14th century (Aslanapa, Yetkin and Altun, 1989). How-
ever, “Miletus Wares” were discovered in different 
Crimean sites, in stratified levels mostly dated from 
the second half of the 15th century, going up to the end 
of the 16th century for some of them, which is the lat-
est occurrence known for these ceramics (Teslenko, 
2007). Our samples of “Miletus Wares” come from 
three productions, different from those correspond-
ing to the previous ceramic types. One is located in 

Iznik, whose wares were exported to the Crimea as 
shown by our samples; another one corresponds to 
a workshop discovered in reoccupation levels of the 
Red Hall in Pergamon (Mania, 2006) and the third has 
not yet been localized. The latter includes examples 
found in Ephesus, Miletus, and Sardis (Burlot and 
Waksman, forthcoming).

No matter the production group, glazes covering 
painted decorations contain less lead, but are rich in 
alkalis, especially sodium with an average amount of 
15 wt.% (fig. 3). These glazes are transparent and, giv-
en their much wider chromatic panel, a large variety 
of colouring agents were used. The deep blue shade 
colour is obtained through the use of cobalt, purple 
through manganese and black through chromite. The 
“Miletus Wares” from Pergamon are still covered by a 
slip made out of clay rich in siliceous inclusions (fig. 
4 a). But the slip covering the ceramics of the two 
other groups is totally different since it is no longer 
clay-based, but is mostly made out of ground quartz 
grains, bound together by a vitreous phase and a small 
amount of clay (fig. 4 b).

The association of archaeometric and archaeo-
logical data enabled us to define some of the first 
Turkish pottery productions in western Anatolia. For 
instance, we could define three productions of “Mile-
tus Wares”, one of which was manufactured in Iznik 
and still found in the Crimea until the end of the 16th 
century. Two of these productions have very similar 
stylistical and technical features.

As for the decoration, the glazes and slips of 
Polychrome Sgraffito Wares and Moulded Wares still 
follow the Byzantine tradition with high lead glazes 
and clayey slips. This is not the case for Turquoise 
Glazed Wares, whose glaze is obtained by the addition 
of copper in a lead-alkali glazing mixture. The “Mi-
letus Wares” glazes are also of lead-alkali type, and 
these wares feature a “synthetic” slip, which prefigure 
the stonepastes of later Iznik productions.
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