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The Late Neolithic Pattern Burnished Pottery

from Halai in East Locris, Central Greece
Preliminary Results of the Macroscopic Analysis

La « poterie a motifs brunis » (pattern burnished
pottery) du Néolithique final de Halai,

en Locride orientale (Grece centrale)
Résultats préliminaires de ’analyse macroscopique

Effimia ANGELI

Abstract: This paper is concerned with the presentation of the main features of the Late Neolithic Pattern Burnished pottery from
the Neolithic settlement of Halai in Central Greece. The site of Halai is a coastal settlement, situated southeast of the bay of Atalante
and northwest of the Euboean Gulf. The Neolithic habitation in Halai seems to start around 6370 BC and lasts until ca. 5300 BC. The
introduction of this type of ware dates to the very beginning of the Late Neolithic I period.

The analysis of the structural elements and the decorative grammar of the ceramic fragments leads to a preliminary reconstruction
of the chaine opératoire. Pattern Burnished ware from Halai has been associated with the supply and the consumption of food. The
variety of small, medium-sized and large vessels may introduce both an individual and a non-individual character. The distribution of
the Pattern Burnished pottery demonstrates its presence mainly in a place of “communal” use, where the habitats must have prepared
and consumed, or at least offered food. However, it is also present in houses indicating its domestic use. This type of ware finds its
closest parallels in Boeotia and the Peloponnese, displaying interrelationships between Halai and southern mainland Greece both by
land and sea.

Keywords: Late Neolithic pottery, Pattern Burnished ware, Halai, Central Greece, chaine opératoire, social organization, networking.

Résumé : Cet article porte sur « la poterie a motifs brunis » (pattern burnished pottery) du Néolithique final de Halai. Ce dernier site
est une colonie cotic¢re située au sud-est de la baie d’Atalante et au nord-ouest du golfe d’Eubée. L occupation néolithique semble com-
mencer vers 6000 avant J.-C. et s’achever vers 5300 avant J.-C. Au Néolithique moyen, les maisons qui montrent les indices les plus
clairs d’une organisation domestique se trouvent a 1’ouest et au nord-ouest du site ; la plupart sont pourvues de petits foyers intérieurs
4 usage domestique. A 1’est, d’autres foyers ont été découverts dans un espace ouvert. Au Néolithique final I, la plupart de ces maisons
ont ét¢ abandonnées, tandis que de nouvelles ont été construites plus au nord. Néanmoins, 1’espace ouvert est toujours utilisé et présente
des caractéristiques similaires a celles de la période précédente.

L’architecture et la taille des maisons suggerent une inégalité minime entre les familles ayant vécu dans la colonie, la répartition spatiale
des poteries décorées apporte cependant des informations complémentaires sur 1’organisation sociale. Ainsi, dans 1’espace ouvert, la
découverte d’un grand nombre de tessons de marmites et, plus généralement, d’une quantité importante de vaisselle, décorée et non
décorée, laisse penser que ce lieu fonctionnait comme un lieu de préparation et de consommation communautaires de la nourriture.
La poterie a motifs brunis, un type de vaisselle encore peu documenté dans les établissements néolithiques de la Grece centrale, est
représentée par un nombre important de fragments. Ce type de vaisselle apparait au début du Néolithique final I et perdure jusqu’a la
derniére phase de cette période.
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Les résultats préliminaires de la reconstitution de la chaine opératoire montrent que le montage est principalement réalisé¢ au colombin.
L’engobe est appliqué sur une argile a la consistance « cuir dur » ou déja seche. La brillance de I’engobe est obtenue apres le séchage
en frottant la surface avec un outil doux. La décoration de motifs brunis est ensuite réalisée, directement sur la surface lorsque cela est
possible.

Le degré de séchage et la dureté de I’outil permettent d’obtenir deux types de décor a motifs brunis : soit des fines lignes paralléles, soit
des motifs pleins et compacts. Dans quelques cas, le frottement exercé par les artisans lors du brunissage a retiré 1’engobe, probable-
ment parce que ce dernier n’était pas assez sec.

La présence de lissage et/ou de polissage de la poterie peut traduire la volonté du potier d’augmenter 1’étanchéité des récipients ; on
peut donc supposer que les motifs brunis relévent essentiellement d’une volonté esthétique. Les motifs décoratifs linéaires sont com-
parables a ceux de la céramique peinte, méme si aucune ligne ondulée n’a été observée. Ce dernier motif pourrait étre plus difficile a
réaliser avec cette technique.

La poterie a motifs brunis de Halai trouve des paralleles dans les colonies voisines (Béotie) mais aussi plus éloignées (Péloponnése).
Les similitudes ne portent pas seulement sur la grammaire décorative, mais aussi sur les formes des vases. Cela démontre le développe-
ment des relations et, peut-€tre, I’existence de réseaux d’échanges maritimes et terrestres. Bien que 1’étude n’ait, pour I’heure, apporté
aucune preuve de I’importation de céramiques, I’hypothése d’un échange de savoir-faire ne peut étre exclue. Les réseaux d’échanges et
la nature des relations entre les populations ne peuvent pas étre estimés a partir de 1’étude d’un seul type de vaisselle, néanmoins, nous
pouvons observer que ce type de vaisselle de Halai semble révéler une proximité avec le sud de la Gréce continentale.

Mots-clés : poterie a motifs brunis, Néolithique tardif, Halai, Locris oriental, Gréce centrale, chaine opératoire, organisation sociale,

réseaux d’échange.

INTRODUCTION

his paper presents the main features of the Late Neo-

lithic Pattern Burnished pottery from the Neolithic
settlement of Halai in East Locris, as they have emerged
through the macroscopic examination and analysis. The
ultimate goal of this paper is to demonstrate the prelimi-
nary results of the reconstruction of the “chaine opéra-
toire” in the manufacture of this type of ware, for which
little is known from the excavated Neolithic settlements
in Central Greece so far. Furthermore, a few remarks
about the use-wear traces on this ceramic category and its
distribution in the settlement will provide further infor-
mation about its possible use, as it is mainly associated
with specific parts of the settlement. In addition, a brief
presentation of similarities and differences with neighbo-
ring and further-located sites in mainland Greece will
give insight into the interrelationships and the networking
between Halai and other settlements during the Late Neo-
lithic I period. Therefore, through the presentation and
analysis of the factors summarized above, this paper aims
to ‘fill part of the gap’ of the archaeological knowledge
for the Neolithic communities in Central Greece, their
social relationships, and their exchange networks.

The site of Halai

The site of Halai is a coastal settlement, situated sou-
theast of the bay of Atalante and northwest of the Euboean
Gulf, in the modern village of Ayios loannis Theologos
(fig. 1). The extent of the excavated area is about 160 m in
length and about 70 m in width. According to the excava-
tion data, the Neolithic habitation in Halai seems to have
started around 6370 BC and lasted until ca. 5300 BC.
After 5300 BC, it was deserted for hundreds of years.
However, in the late 7th century BC, it was reconstructed

as a citadel (acropolis). The new phase of habitation lasts
until the Late Roman/Early Byzantine period (Coleman
etal., 1992; O’Neill et al., 1999; Facorellis and Coleman,
2012; Coleman et al., 2017).

The town was named Halai (4/¢¢ in Greek) in the his-
torical period. Its name derives from the ancient Greek
word dAc, which means sea, and it is associated with the
term alvkéc of the same root, which means salt marshes.
Therefore, its name is supposed to demonstrate the signif-
icance of salt for the economy of the ancient town (e. g.
Coleman et al., 2017; Malliri et al., 2019).

The significance of this site lies in the fact that it com-
prises one of the two Neolithic coastal settlements that
have been thoroughly excavated so far in the mainland
of Central Greece, with the other one being at Nea Makri
in Attica (Pantelidou-Gofa, 1991 and 1995). It is worth
mentioning that a coastal settlement can provide further
information about the networking both by land and sea.

The Neolithic settlement

The Neolithic period in Halai corresponds to a strati-
graphic sequence consisting of five strata by the earliest
dating to the late Early Neolithic/earlier Middle Neolithic
(6370-5810 BC; Stratum 1), and the latest to the later
Late Neolithic I (5450-5300 BC; Stratum 5; see Facorel-
lis and Coleman, 2012, p. 329). Strata 4 and 5 correspond
to the Late Neolithic I period®. The excavated part of the
Neolithic settlement is located in Area F (fig. 2). Nev-
ertheless, the architectural remains of Neolithic walls
below the ancient structures in Areas A, B, and H suggest
that the Neolithic village must have extended to most of
the expanse of the acropolis. The habitation was contin-
ual with every new phase built above the previous one
during the Middle Neolithic period (Strata 1-3); a slight
displacement to the north occurred at the very begin-
ning of the Late Neolithic I (Stratum 4) due to the rise of
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Fig. 1 — Map of Eastern Central Greece depicting Halai and the surrounding regions (Facorellis and Coleman, 2012, fig. 1).
Fig. 1 — Carte de la Gréce centrale orientale représentant Halai et les régions environnantes (Facorellis et Coleman, 2012, fig. 1).
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Fig. 2 — Plan drawing of the excavation Areas of Halai (Malliri et al., 2019, fig. 3).
Fig. 2 — Plan des zones de fouilles de Halai (Malliri et al., 2019, fig. 3).
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the sea level®. During the Middle Neolithic period, the
houses that provide more explicit evidence for the domes-
tic organization are on the west and northwest (fig. 3a),
with most of them having small hearths in the interior for
domestic use. On the east, an open space with informal
stone platforms and small hearths has been revealed. At
the beginning of the Late Neolithic I period, some of the
houses on the west and northwest were abandoned, while
new ones were built in the north (fig. 3b). The open space
remains in use during this period and it shows similar fea-
tures as in the previous period (Coleman et al., 2017).
Although the architecture and the size of the houses
suggest minimal inequality among the families having
lived in this settlement throughout the Neolithic period
(Coleman et al., 2017), the distribution of the decorated
pottery can provide additional information for the social
organization. In the open space, several fragments of
cooking pots and a significant amount of undecorated and
decorated tableware have come across. These elements
lead to the preliminary inference that not only the prepa-
ration (Coleman et al., 2017, p. 98), but also the con-
sumption of the food must have been communal activities
to a great extent. Late Neolithic Pattern Burnished pot-
tery comprises a notable number of fragments emanating
mainly from the open space (Trench F2: 291 fragments),
but also exist in the houses (Trench F9: 27 fragments;

Trench F10: 268 fragments; Trench F101: 37 fragments;
fig. 4).

1. METHODOLOGICAL FRAMEWORK

The reconstruction of the “chaine opératoire” and the
definition of the function of the vessels require a com-
bination of macroscopic and microscopic data analysis.
This article presents the preliminary results of the macro-
scopic examination, while the laboratory analysis will be
conducted shortly.

The macroscopic examination of the Neolithic pot-
tery from Halai comprises a long, constant, and system-
atic process based on fundamental elements that could
provide information about the ceramic manufacture and
technology, as well as about the social organization of the
settlement. These elements include the examination of
the shapes of the vessels, the size and the capacity (the
latter if applicable), the ceramic material (fabric), the sur-
face treatment, as well as the decoration. A brief reference
to their possible functions is also presented in this article.
The combination of the technological features and the
use-wear traces aims to give a general overview of the
production and the function of this type of ware.

Halai, LN

F3

Fig. 3 — Plan drawings demonstrating the architectural remains of the Middle Neolithic (a) and the Late Neolithic | (b). Buildings IV and V
(plan a) continue being in use during the Late Neolithic | period after a phase of destruction and reconstruction (Facorellis and Coleman,
2012, fig. 4 and 5).

Fig. 3 — Plans des vestiges architecturaux du Néolithique moyen (a) et du Néolithique final | (b). Les batiments IV et V (plan a)
continuent d’étre utilisés pendant la période du Néolithique final | aprés une phase de destruction et de reconstruction (Facorellis et
Coleman, 2012, fig. 4 et 5).
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Fig. 4 — The distribution of the Pattern Burnished pottery in the Neolithic settlement of Halai.
Fig. 4 — Répatrtition de la poterie a motifs brunis dans I'établissement néolithique de Halai.

The study of the decorated pottery of the Neolithic
settlement of Halai has not been secluded from its gen-
eral context. Therefore, it is combined with the strati-
graphic data and the place it was found. To achieve this
goal, the recording of the whole ceramic assemblage in
stratigraphic order occurred first®. The main steps of
the macroscopic analysis are described below, with the
parameters needed to be faced.

The main parameter relates to the fragmentation of
the ceramic assemblage, the absence of complete vessels,
and the fact that, in most cases, the fragments that belong
to the same vessel could not help its reconstruction.
However, thanks to a significant number of preserved
rim fragments, the discernment of shapes and sizes was
feasible. Consequently, the first classification step com-
prises the division of rims, bottoms and bodies (including
the handles and the lugs). Body fragments subsume the
majority. Then, the fragments that belonged to the same
vessel were organized into groups. In the second step, the
ceramic assemblage was divided into categories based on
the ceramic material and its composition (fabric). After-
wards, the determination of open and closed vessels took
place by the information received by the rim fragments
and the presence or absence of treatment on the interior
surface of the body fragments. Due to the need to limit
as much as possible the deviation parameters, the classi-
fication process of open and closed vessels included only
the diagnostic fragments (rims, bottoms, bodies with cari-
nated or angular shoulders, bodies with preserved handles
or traces of handle presence, etc.).

The size and capacity estimations are approximated,
based on the rim diameter with the maximum diameter of

the body and the relative height of the vessel (e.g. Kalo-
girou, 1994, p. 57). The calculations were conducted with
the use of a template of concentric circles and the help
of illustrations. In the next stage, one more categoriza-
tion occurred following the surface treatment. This pro-
cess sorted the ceramic assemblage into categories and
sub-categories based on the presence of slip, polishing
or burnishing, and decoration. The color of the surface
was associated with the firing techniques and the use of
the ceramics (e. g. Rice, 1987, p. 230-232; Skibo, 1997).

The same classification process was conducted for
every decorated type of wares but in more detail. Besides
all the stages mentioned above, the study of the decorated
pottery requires more classification criteria, such as the
type of decoration (painted, incised, plastic-added, pattern
burnished, etc.), the decorative grammar, and the place of
the decoration (exterior/interior surface, rim/body/base).
All the information derived from the macroscopic study
is included in a database, where every diagnostic frag-
ment or group of joining/joined fragments have their own
registration form. The database has allowed statistical
data analysis.

2. THE PATTERN BURNISHED WARE

Ithough the Pattern Burnished decoration has already
been described by several scholars (e.g. Rice, 1987,
p- 138; Orton et al., 1993, p. 85-86; Phelps, 2004, p. 106-
107; Roux, 2019, p. 96-98), a brief overview is presented
below. The term “Pattern Burnished” refers to a type of
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decoration in which the burnishing is executed on selec-
ted parts of the vessel producing a lustrous outcome in
contradiction to the parts left unburnished/less burnished
(Rice, 1987, p. 138). It is considered a widely employed
technique, which is not regularly used to indicate chrono-
logical or cultural affinity (Phelps, 2004, p. 106). Accor-
ding to K. D. Vitelli (1993, p. 96), this technique “required
little preparation of materials — no fine grinding, mixing
of pigments, or preparation of brushes — and little prac-
tice or skill to execute”. The burnishing is generally used
for a dual goal; the first is the aesthetic quality, while the
second is more functional because it eliminates the pores
of the surface, increasing the impermeability of the vessel
(Kotsakis, 1983, p. 128; Vitelli 1999, p. 23).

The fabric of the vessels is generally brick or buff,
while in some cases, it has reduced to gray or dark gray.
The surface is usually coated with an orange, red or red-
brown slip (Phelps, 2004, p. 106). The degree of drying,
the re-humidification of the clay and the mineralogical
composition of the paste seem to be the main factors that
affect the degree of gloss (Roux, 2019, p. 97).

It is worth underlining the difference between bur-
nishing and polishing, which are often considered syn-
onymous. Although both techniques are executed on dry
or leather-hard to dry paste, they define different variable
degrees of shine and intensity on the surfaces of the ves-
sels (Roux, 2019, p. 96-97). The burnishing is performed
by the repeated rubbing of a hard tool, such as a pebble,
a bone or a sherd, against a slipped or non-slipped paste
aiming to compact the fine particles of the clay or the
slip (Rice, 1987, p. 138; Bonga, 2013, p. 34, Roux, 2019,
p.- 96). A sharp tool with a curved surface can produce
burnishing on the surface of a vessel, which is regularly
identified by parallel strokes. Thus, sometimes it is called
stroke burnishing (Rice, 1987, p. 138). However, some
scholars differentiate the Pattern Burnished from the
Stroke Burnished describing the second as a sparser tech-
nique that runs in different directions on different parts
of the vessel. The more organized linear patterns are con-
sidered to depict basketry elements (Robinson and Wein-
berg, 1960; Phelps, 2004, p. 106-107). On the other hand,
polishing is performed by a less sharp tool, and it pro-
vides a uniform outcome without parallel strokes (Rice,
1987, p. 138; Bonga, 2013, p. 34).

The earliest appearance of this type of decoration in
mainland Greece occurs on Black Burnished pottery and
dates to the Middle Neolithic period. Pattern Burnished
Black Burnished ware is primarily typical at Franchthi
and Corinth. It is considered a development from the
Middle Neolithic Scribble and Pattern Burnished Urfirnis
(Vitelli, 1993, p. 8 and 491-501; Phelps, 2004, p. 74).
Although these first examples date to the Middle Neo-
lithic period®, Pattern Burnished ware seems to charac-
terize mainly the Late Neolithic period (Phelps, 2004,
p. 74).

During the Late Neolithic period, Pattern Burnished
Black Burnished is considered again predominant in
mainland Greece in comparison to the appearance of this
type of decoration on light/brown-slipped and red-slipped

(or red-burnished) surfaces (Phelps, 2004, p. 106-107).
Wace and Thompson linked this type of ware to Mid-
dle Neolithic Scraped wares from Thessaly (Type A30)
having claimed that the vessels were first coated with
a black slip, part of which was then scrapped off cre-
ating a reserved pattern on the gray color of the biscuit
(Ware I'lo2; Wace and Thompson 1912, p. 17). This
theory has been questioned whether it could refer to a
general phenomenon or not (e.g. Bonga, 2013, p. 167).
Some examples of this “scrapped technique” on Black
Burnished ware were observed at Orchomenos (Kunze,
1931, p. 18-19) and at Servia (West Macedonia, Northern
Greece; Heurtley, 1939, p. 68).

In general, Late Neolithic I Pattern Burnished Black
Burnished seems to be more predominant in Central
Greece (e.g. Sarakenos Cave at Akraiphnion, Elateia,
Orchomenos) and Western Thessaly (e.g. Tsangli at Lar-
isa) in comparison to the Peloponnese and Eastern Thess-
aly (Phelps, 2004, p. 74; Bonga, 2013, p. 136). This type
of decoration is generally associated with the following
shapes of vessels: carinated-shoulder bowls, conical
bowls, and inward-leaning jars, handled bowls, biconical
jars, and fruit-stands (Weinberg, 1937, fig. 29¢; Jacobsen,
1973, pl. 50¢; Phelps, 2004, p. 74; Bonga, 2013, p. 145-
146). Three different decorative patterns appear on Pat-
tern Burnished Black Burnished vessels of this period:
a fishnet, which covers a large part of the vessel, groups
of parallel lines (usually start from the rim of the ves-
sel), and a rectangular reserved panel also decorated on
its interior (e.g. Phelps, 2004, p. 74). The latter refers
to the “scrapped technique” described by A. J. B. Wace
and M. S. Thompson (I'la2; Wace and Thompson, 1912,
p. 17).

It should be underlined that, although this decorative
technique is considered characteristic on the Black Bur-
nished ware (e.g. Demoule et al., 1988, p. 34-35; Bonga,
2013, p. 134, 136 and 145-146), several specimens have a
reddish, grayish brown or greenish tone on them (Phelps
2004, p. 106; Bonga, 2013, p. 146). Thus, Pattern Bur-
nished ware from Halai is divided into three groups for
deeper analysis.

2.1. The Pattern Burnished ware at Halai

This type of ware appears in the Neolithic settle-
ment of Halai at the very beginning of the Late Neo-
lithic I period (5600-5480 BC; Stratum 4) except for
very few fragments dating to the later Middle Neolithic
period (5800-5600 BC; Stratum 3) and seem to have
“fallen” from Stratum 4 due to partial layer disturbance
in places®. The assemblage dating to the Late Neolithic I
period (Strata 4 and 5) consists of 650 fragments, while
only 13 fragments have been found in Stratum 3. Never-
theless, the diagnostic fragments of the Late Neolithic I
period are only 230.

The fabric colors range from yellowish red to dark
brown, and from pinkish gray to dark gray. The majority
of the fragments are fine-grained and medium-grained.
Very few examples are large-grained (coarse). Based on
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the macroscopic analysis, the inclusions consist of dark
elements and very small gravels. At the moment, it is dif-
ficult to define the origins of the raw materials due to the
lack of studies in the broader area. T. S. Kendall (1998)
used NAA to examine 24 ceramic samples (mainly from
Trench F2) from Halai covering all five strata, and clay
samples from 18 spots around the settlement. According
to his results and conclusions, the Neolithic pottery from
Halai can be divided into two main groups. Group A seems
to demonstrate the use of local raw materials. Group B is
sub-divided into Subgroup Bl and Subgroup B2. Sub-
group B1 seems to include local raw materials, possibly
from Pilasas Stream which is located close to Proskynas.
Subgroup B2 may either be the result of alterations or
mixes of local clays or be imported. Further research in
the broader area may provide more explicit information.
The Pattern Burnished decoration is observed mostly
on open vessels (90%; hemispherical bowls, carinated
and conical bowls, a few fruit-stand vessels), but there
are also a few examples of closed vessels (10%; col-
lared-neck jars and biconical jars; fig. 5 to 9). Stratum 5
shows a greater variety of open shapes than Stratum 4.
The topography of the wall profiles depicts a general sym-
metric formation, and thickened carinations. The width
of the wall profiles ranges from 4 mm to 9 mm, without
any visible pattern depending on the size and the fabric
of the vessels. The carinations may suggest an additional
coil on the coil building technique, a detail that will be

further examined through the petrographic analysis with
thin sections.

The identified rim fragments are 87. From these,
84 belong to open vessels and only 3 to closed vessels.
They have generally a rounded lip throughout the Late
Neolithic I period. In very few examples of open ves-
sels, the lip is tapered or projected (fig. 5 and 6). Most of
the open vessels are medium-sized (69%); the predomi-
nant rim diameters are between 20 cm (27%) and 22 cm
(21%). Nevertheless, a notable variety of smaller vessels
with rim diameter ranging from 12 cm to 15 cm (5%),
and larger vessels with rim diameter ranging from 30 cm
to 42 cm (0.14%) also exists. The latter are shallow ves-
sels with highly everted rim. The preserved bottoms are
only 13, with 10 of them being flat bases, and 3 pedestals
(fig. 7). The diameter of the flat bases ranges from 6 cm
to 10 cm. Very few are also the preserved handles, which
are short strap handles, small mastoid pierced lugs, or
small mastoid unpierced lugs, all regularly placed below
the rim.

The exterior surface of the vessels is generally slip-
ped or polished (fig. 8 and 9). The slip is thin and usually
glossy, while in some cases, it is loose and weathered,
almost undefined. As mentioned above, the Pattern Bur-
nished ware from Halai is sub-divided into three subcate-
gories (groups) leading the study to a deeper analysis.
This sub-division is based on the color of the exterior
surface of the vessels.
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Fig. 5 — Rim profiles from Stratum 4 (a: closed vessel, b-j: open vessels).
Fig. 5 — Profils des bords, strate 4 (a : récipient fermé, b-j : récipients ouverts).
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Fig. 6 — Rim profiles from Stratum 5 (a-c: closed vessels, d-n: open vessels).
Fig. 6 — Profils des bords, strate 5 (a-c : récipients fermés, d-n : récipients ouverts).
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Fig. 7 — Bottom profiles (a-c: Stratum 4, d-f: Stratum 5).
Fig. 7 — Profils des fonds (a-c : strate 4, d-f : strate 5).
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Group 1 includes the fragments with a buff, brownish
or grayish brown surface (main color variations based on
Munsell Soil Color Charts 1994: 2.5 YR 4/4, 5 YR 6/3,
7.5 YR 5/8, 10 YR 3/3, 10 YR 4/6, 10 YR 5/3, 10 YR
5/4, 10 YR 6/4, 10 YR 6/6, 2.5 Y 5/3; fig. 8 and 9a-g).
The surface is regularly slipped, while in some cases, it
seems to have been left unslipped (fig. 9a). The decora-
tion is usually one or two hues darker than the surface
including both linear and solid motifs. The most popu-
lar linear motif, which is observed in every subcategory,
includes two horizontal parallel bands (usually consist of
thin strokes), one placed along the rim and the second
along the shoulder, and diagonal lines (fig. 8b) or parallel
chevrons (fig. 9a-b) or nested Vs (fig. 8¢) within them.
In some cases, a second group of diagonal lines may
occur below the second band (fig. 8b). Other motifs that
appear in the first sub-category are the nested Vs that may
decorate the whole surface of the vessel (fig. 9g), and the
“fishbone” (fig. 9d; only one example). The solid motifs
are generally very few, with the joint triangles (fig. 9e)
and the coverage of a large area with merged bands being
predominant (fig. 9f). Some fragments show decoration
on the interior, which is usually a horizontal band (consis-
ting of thin strokes) along the rim.

Although this subcategory seems to be predominant in
Halai, it is not clear whether all the examples were meant
to have this surface color or they are the result of uncon-
trolled firing. This observation is associated with the fact
that some specimens with linear decoration demonstrate
kiln mottling and/or soot in places (fig. 8a) or they have a
grayish brown surface (fig. 8d and 9f)”. For the moment,
they have been classified into this group for two main
reasons: 1. as fragments, they cannot provide a complete
overview of their actual image, 2. since they have been
examined only macroscopically, it is not certain whether
the soot is associated with uncontrolled firing in all cases
or with their use as cooking pots. However, there are no
other distinctive traces for their use as cooking pots.

Group 2 includes fragments with a reddish slipped
surface (main color variations based on Munsell Soil
Color Charts 1994: 5 YR 4/4, 5 YR 4/6, 5 YR 5/6, 5 YR
6/8, 7.5 YR 6/8; fig. 9h-i). This group comprises a very
small assemblage (18 fragments). The surface of the ves-
sel has a reddish yellow or a yellowish red slip. In some
cases, the surface shows the craftsman’s attempt to pro-
duce a red-burnished outcome, but the result seems to be
unsuccessful. The decoration is either one or two hues
darker or it has a brownish hue. The decorative themes
are mainly linear.

Group 3 includes 38 fragments. The surface of the
vessel is gray/dark gray or black (main color variations
based on Munsell Soil Color Charts 1994: 2.5 YR 2.5/1,
SYR2.5/1,5YRS5/1,7.5YR3/1,7.5YR 6/2, 10 YR 4/1;
fig. 9j-1). The surface is either slipped or unslipped having
the same color as the fabric. In some examples, the ves-
sel is Black Burnished and the decoration is applied on a
gray panel (fig. 91). This decorative pattern seems to cor-
respond to the “scrapped technique” (I'l102) proposed by
Wace and Thompson (1912, p. 17). Around 5 examples

have the same pattern, and they need further examination.
In the case of the unslipped fragments, the decoration is
visible only by its gloss. The linear motifs are generally
similar to the previous groups (fig. 9j), but here one more
motif appears, the fishnet (fig. 9k; only one example).

The firing techniques seem to vary in accordance
with the sub-division of this type of ware. On the first
and the second groups, the fragments demonstrate the
use of oxidization, often uneven, with fire clouds appea-
ring either on the exterior surface or on both surfaces.
Some examples indicate re-firing with the interior sur-
face being black. As for Group 3, it is difficult to define
the firing techniques with the naked eye; the core mar-
gins are diffused or the gray/black color extends com-
pletely through the wall eliminating the core (based on
Orton et al., 1993, fig. 11.1). According to the research so
far concerning the ceramic technology of the black ware,
there are at least two main production techniques: 1. use
of iron clays, slipped or unslipped surfaces and reduction
while firing, 2. use of the smoking or smudging firing
technique for slipped/unslipped vessels. These two tech-
niques lead to different results; the first technique results
in chemical changes of the clay, while in the second,
calcite deposits are observed on the walls and the pores
of the vessels (e.g. Tsirtsoni, 2000, p. 14). Fissures and
voids on several examples demonstrate weak resistance
to thermal shocks (e.g fig. 9a). Limepops are sometimes
visible on the surfaces of the vessels (fig. 9a-b) indica-
ting firing at ca. 870 °C or above this temperature (e.g.
Maniatis and Tite, 1981; Rice, 1987, p. 97-98; Schneider
etal, 1991).

2.2. Capacity® and possible functions

Due to the limited number of fragments that belong
to closed vessels and their very fragmentary preservation,
the calculation of the capacity took place on fragments
belonging to open vessels. Twenty-five samples have been
calculated, 10 of which come from Stratum 4 and 15 from
Stratum 5 (fig. 10). From these, 18 samples are medium-
sized vessels and 7 are large vessels. The major capacity
ranges between 2.2 to 5.5 L indicating deep medium-
sized vessels (5 examples), and quite deep large vessels
(4 examples); the latter possibly for non-individual use.
The smallest defined capacity ranges from < 100 mL to
250-500 mL (16 examples; 2 large shallow vessels and
14 medium-sized vessels). The vessels with capacity up
to 500 mL may be considered for individual use.

The fragmentary preservation of the pottery cannot
provide a clear outline of the possible functions of the
Pattern Burnished ware. However, the few traces of use
detected with the naked eye indicate that the main utilita-
rian function of these vessels must have been connected
with the supply and the consumption of the food. Speci-
fically, the detected traces include thin scratches or small
pits on the mid-interior of the body and on the interior of
the base, small chips on the lips, abrasion on the lips and
on the exterior of the bases (e. g. Skibo, 1992, p. 106-143,
and 2013, p. 116-143).
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Fig. 8 — Representative shapes and main decorative motifs of Late Neolithic | Pattern Burnished pottery from Halai.
Fig. 8 — Formes principales et motifs décoratifs de poterie a motifs brunis du Néolithique tardif | de Halai.
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Fig. 9 — Characteristic examples of Late Neolithic | Pattern Burnished pottery from Halai.
Fig. 9 — Exemples caractéristiques de poterie a motifs brunis du Néolithique tardif | de Halai.
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Fig. 10 — Capacity rates of the open vessels.
Fig. 10 — Contenance des récipients ouverts.

The fire clouds mentioned above (see 2.1.1), as well
as soot deposits at the bottom of two base fragments
could suggest cooking activities (e.g. Rice, 1987, p. 235;
Skibo, 1992, p. 39), but in any case, the interior does not
demonstrate any distinct traces of cooking. Further stu-
dies may give more profound results about the utilitarian
function of this type of ware.

It is also worth mentioning the presence of post-fi-
ring bored holes in a small number of fragments. The
preserved examples with post-firing bored holes demons-
trate one hole below the rim of open vessels (fig. 9e, h).
Post-firing bored holes have been suggested to attest the
great value of pots, which may have been passed from
generation to generation as heirlooms (e.g. Sampson
2008, p. 112 and 115). Nevertheless, the safest explana-
tion could be that these holes were opened to refit broken
vessels for reuse or other unknown reasons.

In two examples, the presence of ante-firing bored
holes along the rim might indicate the distinctive use of
these two vessels (fig. 9f). The vessels with holes along
the rim have received several different terms in bibliogra-
phy, all of which are supposed to connect them with their
possible use. The main term which characterizes them is
“cheese pots”, a term that connects them with dairy pro-
duction (e.g. Phelps, 2004, p. 115 and 117; Urem-Kot-
sou and Kotsakis, 2007, p. 237, Sampson, 2008, p.188-
189). Other terms used to describe this type of vessels
are “pierced bowls” or “pierced cups” (Vitelli, 1999,
p- 89-90), “cooking pans”, “baking pans” or “baking
plates” (e.g. Coleman, 1977, p. 17). They have also been
associated with the beekeeping (Regert et al., 2001), and
the lightening (Woods, 2004, p. 520).

2.3. Parallels

The first group (Group 1) of Pattern Burnished pottery
finds its closest parallels at Orchomenos in Boeotia, with
similar shapes of vessels and similar decorative patterns
(Kunze, 1931, pl. 11 and 12). Parallels for the second
group (Group 2) can be detected in the Peloponnese, at
Klenia (Blegen, 1937, fig. 635) and Corinth (Robinson
and Weinberg, 1960, fig. 29¢ and 29e¢). The third group
(Group 3) shares similar characteristics throughout
mainland Greece during the Late Neolithic I period

(e.g. Demoule et al., 1988, p. 34-35). In some cases,
this type of decoration is combined with white paint and
added plastics, white paint and black-top and/or appliqué
ornaments (Phelps, 2004, p. 74-75; Bonga, 2013, p. 144).
However, there is no distinctive example of these combi-
nations in Halai. The closest parallels for the settlement
under study come from neighboring sites, such as the
Sarakenos Cave at Akraiphnion (Sampson, 2008, p. 101,
fig. 55: 994, 1007, p. 102, fig. 56: 982, 1032, 1124),
Elateia (Weinberg, 1962, pl. 62b: 4), and Orchomenos
(Kunze, 1931, pl. X, c-g). On the contrary, the Thessalian
Pattern Burnished Black Burnished pottery seems to have
more organized and more solid motifs, which cover most
of the surface of the vessel (e.g. Bonga, 2013, fig. 47).

3 DISCUSSION

All the details mentioned above can provide the pre-
liminary outline for the reconstruction of the ceramic
technology of the Late Neolithic I Pattern Burnished pot-
tery from Halai, which is summarized below. Coiling is
the principal building technique. The slip — if exists — is
applied on leather-hard or dry clay, but it is not easy to
define the degree of dehydration with the naked eye. The
gloss on the slipped surface is executed after the slip is
dry by rubbing the surface with a soft tool (leather) or a
harder tool (pebble). If the pot is left unslipped (very few
examples from Groups 1 and 3), the polishing is applied
immediately on the surface of the vessel. Afterwards, the
pattern burnished decoration is performed.

The tools used for the linear decoration seem to
be generally sharp, creating several parallel thin lines
(strokes). In the cases of solid decorative motifs, a non-
sharp tool must have been used, creating a more compact
decoration without any strokes visible to the naked eye.
In general, the decoration on the exterior surface seems to
be careful and successful. The fragments decorated on the
interior surface with a horizontal band along the rim indi-
cate that the process was less careful than on the exterior
surface. On the former, the lines demonstrate a quicker
movement, and the gaps in between show a smaller-scale
symmetry. In a few examples, the potter’s attempt to exe-
cute the burnishing destroyed the slip in places by remo-
ving it through the rubbing process. This failure should be
related to the fact that the slip was not dry to the desired
level.

The presence of slip and/or polishing on the Pattern
Burnished ware, which displays the manufacturer’s
attempt to increase the water-tightness of the vessels,
leads to the assumption that pattern burnishing is connec-
ted mainly with the aesthetic quality. The linear decora-
tive patterns are similar to those on the painted wares, but
no wavy lines have been observed. It could be reasonable
to suggest that it is hard to execute this type of motif by
the use of a sharp tool (Bonga, 2013, p. 145).

The presence of both deep and shallow vessels pro-
poses the use of this type of pottery not only for liquids
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but also for solid food. The very few visible traces of use,
seem to denote that this type of ware was generally used
for the supply and the consumption of the food. The few
closed vessels with non-abrasive attrition must have been
used for storing goods. The Pattern Burnished Black Bur-
nished fragments indicate the least possible traces of use.
Could these vessels be used as the “fine tableware”? In
addition, the post-firing bored holes observed on frag-
ments of open shapes denote the need for their reuse, pos-
sibly not any longer for liquids, but only for solid food.
The variety of small, medium-sized and large vessels may
introduce both an individual and a non-individual cha-
racter. The evidence that the majority of the Pattern Bur-
nished pottery fragments comes from Trench F2, where
the open space with the stone platforms and the fireplaces
has been revealed, could indicate that this type of ware is
considered for communal use, without implying any sort
of social inequality in the settlement. However, a signifi-
cant number of fragments were also found in Building IV,
an element that suggests both communal and domestic
use.

Finally, the Pattern Burnished pottery from Halai
finds its closest parallels in both neighboring (Boeotia)
and distant (Peloponnese) settlements. The similarities do
not relate only to the decorative grammar but also to the
shapes of the vessels. This evidence seems to indicate the
development of interrelationships and perhaps networ-
king both by land and sea (Coleman et al., 1992; O’Neill
et al., 1999; Coleman et al., 2017). The proximity to the
sea, especially the open sea, could allow the inhabitants to
travel long distances with less difficulty than land routes.
Although the study so far has shown very little evidence
of imported ceramics, the assumption of knowledge
exchange cannot be precluded. Certainly, the degree of
interrelationships and networking cannot be estimated
only by one type of ware. Nonetheless, we can observe
that this type of ware from Halai denotes communication
mostly with southern mainland Greece. Further research
combined with microscopic analysis will provide a more
definite outline upon the reconstruction of the “chaine
opératoire” of the ceramic manufacture, as well as about
the daily life in the settlement, and the networks in which
Halai participated.
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NOTES

(1) The region south of the Spercheios River (e. g. Alram-Stern,
2005, p. 183; Angeli and Borowka, 2020). Although Euboea
is considered to have participated in the socio-cultural tradi-
tions of Central Greece (Mastrogiannopoulou and Sampson,
2017), the Pattern Burnished pottery seems to appear on the
island in the Late Neolithic Ila period (see note 5). Thus,
parallels from Euboea are not mentioned in this paper.

(2) Although Stratum 4 has been described as earlier Late Neo-
lithic I and Stratum 5 as later Late Neolithic I (e.g. Facorel-
lis and Coleman, 2012, p. 329; Coleman et al., 2017, p. 97),
they both date to the very beginning of the Late Neolithic
period (i. e. Late Neolithic Ia; Andreou et al., 2001). This
division occurred for a better understanding of the two short
phases of habitation.

(3) The excavation data and the geomorphology of the broader
arca of the Atalante basin imply that, besides the rise in sea
level possibly occurred after the end of the last ice age due to
global warming, the sea level near the Halai settlement must
have also been affected by the local seismic activity. The
rise in sea level has also been proposed as a possible factor
for the abandonment of the settlement around 5300 BC (e.g.
Ganas and Buck, 1998, p. 181; Coleman et al., 2017, p. 97-
98 and fig. 2).

(4) For a complete presentation of the recording methods, see
K. Kotsakis (1983, p. 276-281), P. M. Rice (1987, p. 276-
304), C. Orton et al. (1993, p. 58-70), K. D. Vitelli (1999,
p. 2-3).

(5) The term “Pattern Burnished” has also been used to des-
cribe the introduction of the burnished decoration, as a new
technique, in the Aegean islands and the southern mainland
in the Late Neolithic Ila period (e.g. Mastrogiannopoulou
and Sampson, 2017), which seems to indicate close connec-
tions between the Middle Chalcolithic western Anatolia and
the Aegean Late Neolithic pattern burnished ware (e.g. Ta-
kaoglu, 2006). However, A. Sampson (2008, p. 99) clarified
that the Late Neolithic I burnished decoration is the same
decorative method that was re-introduced in the Late Neo-
lithic II period.

(6) Layer disturbance at the Halai Neolithic settlement has been
associated with the continuous habitation of the settlement
as well as with environmental factors (see note 3).

(7) According to A. Sampson (2008, p. 99-100), the examples
with a grayish surface and a darker tone of grayish burni-
shed decoration belong to the “gray-on-gray” ware, which
was widely diffused in Northern Greece, but less common
in Thessaly and Central Greece. However, the fragment in
figure 9f has not been included in the small group of “gray-
on-gray” found in Halai due to the fact that its shape and
burnished decoration are completely different from the rest
of the specimens found not only in Halai but also at Elateia
and in the Sarakenos Cave.

(8) The capacity has been calculated in an automated way in
https://capacity.ulb.be/ (CReA Partimoine, Calcul de capa-
cité d’un récipient a partir de son profil). The results have
been multiplied by 3 since the scale used for the illustrations
was 1:3.
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