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PREFACE

Report on the activity of the Netherlands Institute in
Athens in 2007
Christiane Tytgat

The Netherlands Institute in Athens1 appointed a new director on the 1st March 2007. This
important change in the everyday running of the Institute was successfully completed
and the new director fully installed in the post. All research and educational programmes
were carried out as planned2; furthermore, possibilities for new research and teaching programmes have been explored.
As in previous years, the Institute was active on the archaeological sites of Geraki (Laconia) and Nea Halos (Thessaly); on the island of Zakynthos and in Koroneia and Thespiae
(Boeotia) surveys were carried out. In Theisoa (Elis), the architectural blocks scattered all
over the ancient site, were recorded. Preliminary reports on the archaeological investigations can be found in this volume of Pharos.
The project on the Middle Helladic Argolid was continued; in addition, progress has been
made on all sites in the study of the collected material. A report on the results of the 2007
season is published in this volume of Pharos. The study of the Aetolia project continued
in view of final publication.
In 2007, two colloquia were organized at the NIA. On 30th March, the round table conference “The importance of foreign archives for the study of Greek history: research programmes and perspectives” completed successfully the first part of the project “Dutch Archives and Greek History”. This project received financial support of the UTOPA Foundation. An international team of researchers gathered at the NIA on December 17-18 to
discuss the results of the Middle Helladic Argolid Project. The first conclusions of this five
1 Dr Gert Jan van Wijngaarden, former director of the NIA, took up his new position at the University of
Amsterdam on 1st February 2007. Dr Christiane Tytgat, curator at the Royal Museums of Art and History
in Brussels and director of the Belgian School at Athens, became the new director of the NIA. In 2007, the
staff of the Institute consisted furthermore of Willem Ledeboer, general secretary and liaison officer; Janta
van Lienden, librarian; Maria Kourevesi, assistant librarian; Helen van Bochove, teacher of Dutch language, and Emmy Makri, secretary. Agnes Dijk worked as a freelance employee for the Archives Project.
2 The seminar for secondary school teachers of Classics, however, was postponed until 2008.
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year research programme, directed by Dr Sofia Voutsaki of the University of Groningen,
were presented at the Danish Institute at Athens on 19th December.
Lectures covering a whole range of topics – archaeology, history, history of art, geography,
linguistics – were given by Dutch, Greek and foreign scholars. On 17th May, the director
of the NIA presented the “Activities of the Netherlands Institute in 2006”. The presentation was followed by a lecture by Professor Joost Crouwel (University of Amsterdam),
entitled “Pictorial Pottery in Greece: from the Bronze Age to the Early Iron Age (12th8th centuries B.C.)”. Two “Archaeological Survey Meetings” were held in collaboration
with the Canadian Institute in Greece and the Finish Institute at Athens. Four lectures on
“Contemporary Historical Thinking in the Netherlands” were organized in collaboration
with the Department of History and Archaeology of the University of Athens. The 2007
Cleveringa lecture, in cooperation with the Royal Netherlands Embassy in Athens, was
read by Professor Robert ter Haar Romeny (Leiden University).
The NIA participated in several educational programmes. The number of Greek students
attending Dutch language courses at the NIA increases every year. At the end of 2007,
there were 30 students, distributed over three levels, as opposed the 18 students present
at the beginning of the year. Seventeen students of the University of Utrecht and the VU
University of Amsterdam took part in the “Heilige Plaatsen (Sacred Places)” excursion,
organized in collaboration with the University of Utrecht. The director supervised two
research papers by students. All students who stayed at the NIA for any length of time,
had to present the results of their research or study experience at the Institute at the end
of their stay. Support was also offered to students from different Dutch universities and
institutions for higher education in order to facilitate their study and excursions in Greece.
Several groups of university students, high school students and alumni of Dutch universities visited the Institute. Four fellowships (two of the UTOPA Foundation and two of the
Vereniging van Vrienden van het NIA) were granted to three young Dutch scholars and
one Greek artist who studied and now reside in the Netherlands.
The liaison office has been active in mediations concerning the exchange of staff and in
collaboration of projects between Greek and Dutch universities. The liaison officer attended the annual International Education Fair in Athens (2-4 March) and participated
in events promoting study abroad organized by Greek and Dutch universities. He also
provided individual information on educational programmes in the Netherlands to Greek
students who are interested in the possibilities of studying abroad. Finally, the liaison office supported the activities of the Alumni Association.
In 2007, about 450 scholars and students attended the library3. The library acquired about
140 new titles and 248 journals. Most of the books are now recorded thanks to a generous
grant by the UTOPA Foundation. The catalogue of the NIA library may be consulted online within “the Argo” environment4. A link was established between the libraries of the
3 In September 2007, a start was made to inventory the number of users.
4 “The Argo” has been developed and is continuously enhanced by the National Documentation Centre
of Greece.
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Royal Netherlands Institute in Rome and the Netherlands Institute in Athens, so that the
databases of both Institutes can be consulted in one catalogue.
Two more events were organized at the NIA in collaboration with the Royal Netherlands
Embassy in Athens. The writers Nelleke Noordervliet and Ismini Kapantai were invited
to talk about the role of the Classics in their work and Alexis Kontozamanis, trainee at
the Embassy, commented on a survey of the “Integration of the Dutch in Greece”. The
American writer of Greek Romanian origin, Cornelia Golna, presented her first novel
“City of Man’s Desire. A novel of Constantinople”. Finally, the Institute hosted the writers
Erik Lindner and Henk van der Waal within the framework of the “Writer-in-Residence”
programme, a joint project of the NIA and the Stichting Fonds voor de Letteren.
Three small exhibitions took place at the Institute: “Betty Paanakker: Travels – small
sculpture in bronze and silver” (29/11/2006-06/01/2007); “SARMATA. Sculpture in wood
and ink drawings” (02/02-11/03) by Konelios Grammenos, in collaboration with Gallery 3
and “Hommage aan de kunstenaar Jan Rozeboom (Zutphen 1945 – Filiatra 1982). Een ontmoeting tussen twee culturen” (06-19/09), in collaboration with the Museum Herakleidon
and the Stichting Vrienden van de kunstenaar Jan Rozeboom.
The Institute participated also in two exhibitions organized by the Hellenic Ministry of
Culture in Athens and in Thessaloniki: “Foreign archaeological schools in Greece from
the 19th to the 21st century”.
In the summer of 2007, Minister President J.P. Balkenende visited the Acropolis of Athens,
accompanied by the director of the Netherlands Institute and the director of the Ist Ephorate of Prehistory and Classical Antiquities.

Publications in 2007

Pharos 14, 2006. Journal of the Netherlands Institute in Athens (2007).

In Memoriam Ko Feije

Zandvoort 14-08-1935 – Amsterdam 28-01-2008
Jacobus Johannes (Ko) Feije was born in Zandvoort in 1935. Shortly after the Second
World War, his family moved to Jutphaas (now Nieuwegein), a small village near Utrecht.
From 1948 to 1954 Ko attended Gymnasium A of the St Bonifaciuscollege in Utrecht.
After graduation he began the study of Classical Languages and Archaeology at the University of Utrecht. After his “kandidaatsexamen” Ko chose as principal subject Classical
Archaeology. In 1960 he concluded his studies with the “doctoraal examination”, after
which he fulfilled his military service. Already during his studies at the Utrecht University,
Ko was appointed student assistant to J.H. Jongkees, at that time professor of Classical
Archaeology and director of the Archaeological Institute of the University. After finishing his military service Ko was appointed as “wetenschappelijk medewerker” (lecturer) at
that institute. At the same time he became curator of the archaeological collection as well
as administrator and librarian of the institute.
In subsequent years Ko took part in several excavations in Italy: Selinunte 1964, Rome
1967, Ostia 1973-1976, 1984-1986, Valesio and in a survey in Oria in 1983. During the years
1970-1972 he participated in the excavation of the Archaeological Institute in Uzita (Tunisia) under the leadership of Professor J.-W. Salomonson, the successor of Jongkees, who
had died in 1967.

In the seventies Ko acted as vice-chairman and from 1976 as chairman of the “workgroup”
Greek Settlements, an initiative of the late S.C. (Kees) Bakhuizen (1935-1996) of the Institute for (Ancient) History of the Utrecht University. This group became the basis for
the establishment of the Archaeological Survey School of Holland in Greece, which was
subsequently converted into the Netherlands School of Archaeology at Athens (now the
Netherlands Institute at Athens). Until 1990 Ko was vice-chairman of the School, which
was officially recognized in 1994. He was founder and from 1988 to 1991 editor of the
Newsletter of the School. Ko published several articles in Pharos, the School’s scientific
journal which he helped starting off in 1993; he served on its editorial board until volume
XI (2003).
When in the eighties, the Archaeological Institute in Utrecht was closed, Ko was appointed in 1986 to the University in Groningen, which he gave up for health reasons in 1996.

Archaeological research in Greece
Having done archaeological work in Tunisia and Italy, Ko started working in Greece with
Kees Bakhuizen in the Goritsa survey near Volos in 1971. The well preserved circuit wall
of this 4th century settlement became his special subject. During the 1980s he took part in
the campaigns in Theisoa, near Andritsena, under the direction of Professor Gerrit Jan te
Riele. As the specialist in architecture of the group, Ko studied the construction and trace
of the fortification wall and gates, and the remains of the houses inside the wall. In doing
so, he demonstrated the importance of the site and its architecture. Ko also advised on
the progress of the excavation of the late-Hellenistic house. His most important activity
in Theisoa, however, was the documentation of the architectonical membra disiecta. It is a
great pity that the onset of the serious illness from which he was to suffer for many years
prevented him from publishing this attractive and scientifically important subject.
Ko loved to wear blue, a practical colour when having little possibility for washing in far
away places. More importantly, a blue T-shirt provided an excellent background for pictures to be taken in the field. And when, during the campaigns at Theisoa we visited many
sites in the neighbourhood the blue-coloured T-shirt came in handy.
Ko was never a loud person. His quiet manner and humour had a positive influence on
the group of students, most of whom he selected himself. He had the knack of stimulating them to perform the sometimes tedious tasks. Although a very private person, he was
excellent company after the work was done, sitting on the balcony, looking at the stars,
drinking a beer or whisky and discussing the scientific problems we encountered. We will
always remember Ko - studying the remains of antiquity on a hot Greek slope, with a keen
eye for flowers and animals, tirelessly climbing from stone to stone.
Yvonne C. Goester
Joop J.V.M. Derksen

GERAKI
AN ACROPOLIS SITE IN LAKONIA
Preliminary report on the thirteenth season (2007)
Joost Crouwel, Mieke Prent and D. Graham J. Shipley

Introduction (J.H. Crouwel and M. Prent)
In the summer of 2007, the Department of Archaeology of the University of Amsterdam
undertook the thirteenth campaign of archaeological investigations at the acropolis of
Geraki (ancient Geronthrai) in Lakonia. The preceding campaigns entailed two seasons
of intensive on-site survey of the acropolis hill and adjoining slopes (1995-1996), a season
of trial excavations (1997), a study season (1998), three seasons of systematic excavation
in Field 17 (1999-2001), a study season with on-site tests and cleaning as part of a wall
consolidation program (2002), three more seasons of systematic excavation (2003-2005),
and a study season combined with a brief test excavation (2006).1 As with the preceding
campaigns, the one in 2007 took place under the auspices of the Netherlands Institute at
Athens and with the permission of the Greek Ministry of Culture and the Ephoreia of
Prehistoric and Classical Antiquities of Lakonia and Arkadia.
The thirteenth campaign of the Geraki project lasted for five weeks, from 25 June to
28 July 2007.2 It was entirely dedicated to the study of material found in different areas on
the acropolis during the field survey and excavations. This study season was the second of
several needed for the final publication of the results of the project.
The emphasis of this report will be on the prehistoric periods. With regard to the historical periods, study focused on two Hellenistic rooms, C1 and B5 (fig. 1), and Street 2
1 For a description of Geraki, its history of research and preliminary reports on the 1995-2006 campaigns, see
Crouwel et al. 1995-2006.
2 The team consisted of J.H. Crouwel (director, study of prehistoric pottery), M. Prent (field director, stratigraphy), S. MacVeagh Thorne (architectural and stratigraphical study of the acropolis walls), E. Hom (head of find
processing, study of terracotta artefacts), L. Langridge-Noti (Classical-Hellenistic pottery), E. van der Laan
(study of the stratigraphy in Room B 5), R. Dooyes and F. Burghout (conservation of clay sealings and metal
artefacts), T. Notis (pottery restoration), W. Westerveld (computing), A. Reijling and A. Hom (drawing), A.
Dekker (photography), W. van der Meer and I. Heijen (archaeobotany), C. van der Wouw (student assistant).
C. Piliouras acted as cook.

Figure 1. Plan of the excavations in Field 17, grid of 5 x 5 m
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in the SE part of the excavated area.3 In addition, a start was made with the study of the
numerous terracotta loomweights from these and other rooms and find places. Study was
also made of the iron and bronze arrow- and spearheads found during excavation. Finally,
the sorting and study of archaeobotanical remains from the soil samples was completed.

Study (J.H. Crouwel and M. Prent)
With regard to the prehistoric periods, after the study of Early Helladic (EH) II destruction deposits in 2006, work now concentrated on the earlier occupation of the acropolis.
The pottery antedating EH II late is quite prolific but highly fragmentary. It comes from
different parts of the site, and rarely from primary or closed contexts. A detailed study of
fabrics and surface treatment was made, which profited greatly from the brief presence of
Professor D.J. Pullen, who brought to bear his unrivalled knowledge of Neolithic and Early Bronze Age ceramics from the Argolid-Corinthia. We also profited from a visit by (and
ongoing communication with) Professor C. Mee who is preparing the Neolithic and Early
Bronze Age pottery from the British-French field project at Kouphovouno near Sparta
for publication. As a result, the presence at Geraki of pottery definitely of FN and EH I
was confirmed, whereas much more material could be no more closely dated than FN/EH
I and EH I/II early respectively. Pottery diagnostically EH II early appears to be rare, in
sharp contrast to the ample material of EH II late, much of which comes from well-defined
(destruction) contexts and has good parallels in the Argolid-Corinthia and elsewhere.
A main focus was on wall trench 17/13k in the north-west of Field 17, and particularly
the early material from a test within Wall 30 and from another test to the north of that wall,
conducted in 2005 and 2006 respectively (see fig. 1).4 Close study of the pottery aimed at
providing us with more insight into the dating of the different building phases of the EH
fortification system to which Wall 30 belonged. It was confirmed that this wall was constructed and filled in the EH II period, and most probably in its late phase. Material of that
date, as well as much that dates to FN/EH I and EH I/II early, presumably all deriving from
occupation levels somewhere on the acropolis, had been used as fill in that construction.
The pottery found in the test trench in front of Wall 30 is of similarly mixed date. We know
that the defensive system in this part of the acropolis was extended and strengthened in EH
II late, with the construction of Wall 180 to the north of Wall 30 and of a casemate room
between these two walls, and that the entire settlement and its defenses were destroyed in
the same ceramic phase. Such a sequence of events strongly resembles that of the enceinte
at Lerna in Phase IIIC, where the original single defensive wall was doubled and casemate
rooms built, to be followed by a massive fire destruction, all within EH II late.5
We also focused on early-looking pottery from another wall trench (test trench 17/13r),
further to the north-east (see fig. 1).6 The predominantly small sherds were associated
with a wall fragment of small stones resting on the original surface of the hill, directly south
3 See Prent in Crouwel et al. 2004, 10-13, 17-26; Prent in Crouwel et al. 2005, 11-14, pls. V and VII.
4 See MacVeagh Thorne in Crouwel et al. 2005, 9, pl. IV; MacVeagh Thorne and Crouwel in Crouwel et al.
2006, 3-12.
5 See Wiencke 2002, especially 646-649.
6 See Prent in Crouwel et al. 1997, 57-58.
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Figure 2. Acropolis hill: position of test trenches

and below the level of a row of three boulders which formed part of Wall 180 of the EH II
defensive system. Study of these potsherds showed them mostly to antedate EH II late
and to belong to FN/EH I, EH I, EH I/II and, probably, EH II early.
Attention was also paid to a pottery deposit of EH II late, perhaps deriving from another casemate room (but much disturbed during the Greek Civil War) from test trench
19/2a in the southwestern part of the acropolis and adjacent to the fortification wall (see
fig. 2).7 This material, which had been studied in 2006, was strewn again, this time together
with the pottery fragments that were collected during the survey in the same area and on
the steep slope directly below (parts of Fields 19, 10 and 11).8 Our aim was to find joins
and restorable pots among the ceramics of EH II late. This search resulted, among other
things, in the restoration by T. Notis of a pithos of Geraki Ware. The vessel had been found
broken, lying on its side and with traces of burning around it (Inv. no. 2110/SF1; fig. 3;

7 See Prent in Crouwel et al. 1997, 67; also Crouwel and Prent in Crouwel et al. 1998, 103-105.
8 See Crouwel et al. 1995, 57-58, with fig. 4 showing the location of these Fields; 1996, 101-102, 104, 106.

Geraki in Lakonia

Figure 3. R
 estored EH II pithos (Inv. no. 2110/
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Plate I. Restored EH II pithos (Inv. no. 2110/
SF1)

plate I).9 Here we have the first of several Geraki Ware and other EH II pithoi from our
excavations that could be restored.10 Made up from 104 fragments and with the help of
some plaster additions, the pithos stands to a height of 85 cm. Altogether ca. 70 per cent of
the original pot is preserved, including its complete profile. The pithos is of coarse fabric
and of necked type, with two horizontal loop handles on the shoulder and an everted rim.
There is a pair of cordons with finger-tipped decoration at the level of the handles; directly
below begins the plastic decoration typical of Geraki Ware, which extends down to the
base. The pithos, which shows traces of burning on parts of the inside, was used for liquids,
such as olive oil or wine, as it has a short, tubular spout just above the slightly concave
base. There are a number of other examples of medium-sized pithoi of EH II date from
Geraki and other sites with a spout or round opening near the base.11
Study also extended to the EH II and earlier pottery finds from the rocky south-east
portion of Field 17, called Area III and comprising trenches 17/2o and 3o.12 It produced
quite a lot of such pottery, as well as of later periods, some of it stratified.

9 Prent and Crouwel in Crouwel et al. 1997, 54, pl. II; Crouwel and Prent in Crouwel et al. 1998, 103-104.
10 For other pithoi, see, in particular, Prent in Crouwel et al. 1997, 61, pl. VI, and Crouwel and Prent in Crouwel
et al. 1998, 96, fig. 3 and pls. I-II (lower part of pithos in situ in test trench 17/11i); MacVeagh Thorne and
Crouwel in Crouwel et al. 2002, 6, 9, 15, 19, 23-24 nos. 2, 9, 24, fig. 4, pls. I-III (lower parts of three pithoi in situ,
from the casemate room in trench 17/13q; in the same room over half of another, spouted, pithos was found,
p. 7, 9 no. 3, pl. I).
11 See Crouwel in Crouwel et al. 2002, 23 and n. 30.
12 See Crouwel and Prent in Crouwel et al. 2000, 53-57, with fig. 2 showing the location of Area III.
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In addition, the prehistoric pottery was studied from test trench 25/4b, below and to the north
of the south-east crest (Top 1) of the acropolis and outside the acropolis wall (see fig. 2). The
material was strewn together with that from the surface survey in this area (Field 25). It included much Geraki Ware and other EH II pottery, along with material of historical periods.
The finds appear to derive from higher up the acropolis rather than representing habitation
in this area. 13
A beginning was made with the study of the pottery from the Middle Helladic (MH)
period from the site. The MH material is prolific but problematic, as it is highly fragmentary
and consists largely of fills and dumps of sherds belonging to household wares. Detailed
study of the fabrics, surface treatment and what remains of the original shapes, should
help in dating this pottery and distinguish between different phases of deposition. Our
provisional fabric typology was checked and refined by Dr I.K. Whitbread during a brief
visit in 2006 and in a meeting in this year. The work on the MH pottery so far concentrated
on the large quantity of material belonging to the fill below Hellenistic street 2, which was
excavated in 2005 (see fig. 1).14
In addition, J. Weingarten studied the ca. 40 EH II clay sealings, several of which carry seal
impressions, from the casemate room within the fortification wall in the northeast (in trench
17/13q; see fig. 1) and other contexts. The sealings were first consolidated and then studied,
drawn and photographed. It is intended to publish them in a separate article, as were the sealings found in a similar destruction context of late EH II in test trench 17/11i in 1997.15

Two Early Helladic II small finds from Geraki (J.H. Crouwel)
Two small objects of EH II deserve special attention, prior to final publication of the results of the Geraki project.16
The first is a terracotta artefact of ‘horned’ shape from the area of the casemate room
in trench 17/13q in Field 17 (Inv. no. 1917/SF4; fig. 4; plate II. Height 6.4 cm; width 9 cm;
thickness 5 cm). The object came to light in 2003, during small-scale additional excavation
in this room. It was found in a layer of eroded burnt mudbrick deriving from the upper
structure of the EH II fortification wall within which the room had been built. The directly
associated finds included more fragments of the so-called duck askos (Inv. no. 1696/SF2)
and of Geraki Ware pithoi found in the casemate room during preceding campaigns, as
well as various sealing fragments (Inv. no. 1917/SF2 and 5) and part of a stone tool (Inv. no.
1917/SF3). The pottery dates to EH II late, which is the time when the casemate room and
the settlement as a whole were destroyed in a devastating fire.17
13 See Prent in Crouwel et al. 1997, 67.
14 See Prent in Crouwel et al. 2004, 6.
15 Weingarten et al. 1999; See also Weingarten 2000; Alram-Stern 2004, 444-445.
16 Other remarkable small finds of EH II which have already been published, are an incised stone pendent
(Crouwel 1999), four spool-shaped objects (Crouwel in Crouwel et al. 2005, 16-19 with pl. X) and a group of
sealings with seal impressions (Weingarten et al. 1999; Weingarten 2000). Note also various chipped stone artefacts (Carter in Crouwel et al. 1998, 109-115 and 2002, 33-41) and a miniature stone vessel of contemporary,
Early Minoan II date (Crouwel in Crouwel et al. 2004, 13-15 with pl. IX).
17 For this room and its finds, see Crouwel et al. 2002, 5-33, 37-39.
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Figure 4. Restored EH II pithos (Inv. no. 2110/SF1)

Plate II. Terracotta ‘horned’ object (Inv. no. 1917/SF4)

The terracotta object under discussion here, which is intact except for the chipped top of
one of its two ‘horns’, is of medium coarse fabric, its clay a light yellowish brown (5 YR 5/4,
according to the Munsell Soil Chart); its surface is rather soft and only slightly smoothed.
It is fairly thick and heavy, with a weight of 350 g, its shape well rounded but flattened at
the bottom and at the top of the two ‘horns’; there are two transverse holes, one at either
side, with signs of wear around them.
The find from Geraki has some fairly good parallels at Tiryns in the north-eastern
Peloponnese. One of these, from early excavations, is complete but information on its find
context and date is lacking (fig. 5. Height ca. 10 cm; width ca. 16.4 cm; thickness and weight
not recorded).18 The other two, from the more recent excavations, are incomplete and
derive from EH II levels in the so-called Unterburg (fig. 6 illustrates one of them, with an
existing width of ca. 12 cm).19 The finds from Tiryns, along with a similar one from Thermi
on Lesbos, are bigger than the one from Geraki and crescent-shaped, but they also have
two holes, one near either tip.20
18 Müller 1938, 64 with fig. 50.
19 Weisshaar 1981, 237 with figs. 82:7 (level VI) and 77:7 (levels VIII-IX).
20 For the single, complete example from Early Bronze Age ‘town IIIa’ at Thermi, see Lamb 1936, pl. 24:
31.61. There may also be a link with a terracotta object of EH II date from Zygouries, again in the northeastern
Peloponnese (height 7.7 cm; width 7.5 cm; thickness 5.7 cm; weight not recorded). Like the find from Geraki,
this object has a flattened bottom and two holes, but the top is convex and not ‘horned’; see Blegen 1928, 191
with fig. 179:12.
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Figure 5. Tiryns. Terracotta
crescent-shaped object (after
Müller 1938, fig. 50)
Figure 6. T
 iryns, Unterburg. Part of terracotta crescent-shaped
object (LXI 39/20, V)(after Weisshaar 1981, fig. 82:7)

Interestingly, crescent-shaped terracotta objects similar to those from Tiryns and Thermi
have been found in different parts of Anatolia. They come, in varying numbers, from settlement contexts and are mostly associated with Middle Bronze Age levels. These objects
are flat, usually rather thin (ca. 2-3 cm) and display variations in shape, weight (ranging
from 35 to 328 g), and number and disposition of holes: there are mostly 2, but also 3, 4 and
6, or even no holes at all (fig. 7).21
Crescent-shaped terracotta artefacts with a hole near each tip are also known from
prehistoric settlements of varying date in northern Italy (fig. 8), Bulgaria and Albania.22
The objects of this shape have often been interpreted, with varying degrees of caution,
as weights, and more precisely as loomweights which would have been used on vertical,
warp-weighted looms.23
However, G. Vogelsang-Eastwood, in her study of the finds from Anatolia denies any
connection with the production of cloth, without offering an alternative interpretation.24
To return to the single ‘horned’ artefact from Geraki, in its original suspended state it
may well have served a similar purpose as the crescent-shaped artefacts from Tiryns and
elsewhere.25 Unfortunately, the interpretation of the Geraki object is not really helped by
its find context. As stated above, it comes from a casemate room which served largely as a
21 See especially Alp 1968, 73-105; Kull 1988, 200-205 with nn. 659 and 860 (list of find places); VogelsangEastwood 1990.
22 Kull 1988, 205 n. 860 (references). From the finds from northern Italy which belong to the Neolithic Lagozza
culture, see also Barfield 1971, 50-53 with fig. 23; Barber 1991, 100 with fig. 3.21.
23 See especially Kull (n. 22) and Barber (n. 22). For warp-weighed looms, see Barber 1991, 91-113.
24 See n. 21. Alp (n. 21) interpreted the finds from Karahüyük as hung ‘tokens’ that were used in trade transactions.
25 It may be noted that other terracotta ‘horned’ objects with two holes, of varying provenance and date, have
been called loomweights. One example (height 8.3 cm; width 5.6 cm) comes from Tarsus in Anatolia, where it is
dated to Late Bronze Age I (Goldman 1965, 324 with fig. 440:12; cf. 324 with fig. 441:11 for 26 crescent-shaped
‘loomweights’ of the Late Bronze Age). Another, incomplete preserved example (existing width 7.8 cm) was
found in the area of the Pnyx at Athens and dates to Classical-Hellenistic times (Davidson and Thompson
1943, 94 no. 149 with fig. 41). Note also that differently shaped loomweights were identified from Early Bronze
Age sites in northern Greece and Crete; see Alram-Stern 2004, 393-394; Barber 1991, 104-105 with fig. 2.23
(Early Minoan II Myrtos).
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Figure 7. D
 emircihüyük (Anatolia). Terracotta crescent-shaped objects (after Kull 1988, fig. 190)

Figure 8. Lagezza (northern Italy). Terracotta crescent-shaped
object (after Barber 1991, fig. 3.21)

storage space for dry goods (pulses) and liquids. Much of the available floor space (2.20 by
3.60 m), was taken up by three pithoi which were intended for long-term storage, as their
lower parts were sunk into the floor. This would have left very little room for activities
such as weaving or food preparation.26
We are on firmer ground with the second small object presented here, an incompletely
preserved bone tube, again from a destruction level of EH II late (Inv. no. 80/SF2; plate
III). It comes from the small portion of a room that was discovered in 1997 in the area
of test trench 11i in Field 17, to the south-west of the fortification wall (see fig. 2). As in
the contemporary casemate room, the single pithos in situ and other finds from this room
yielded ample evidence for the storage and manipulation of dry goods and liquids as well
as for sealing practices in EH II late.27 The bone tube (existing length 5.1 cm, outer diameter 1.1 cm) is broken at both ends and is decorated with a group of three incised encir
cling lines. It is made of a long bone, probably from a sheep or goat.28
At present some 150 incised small bone tubes dating to the third millennium B.C. are
known. They have a very wide distribution, extending from the island of Levkas in the west
to Anatolia, the Levant and as far as inland Syria. They occur all over the Aegean, with the

26 Crouwel in Crouwel et al. 2002, 24.
27 Prent in Crouwel et al. 1997, 58-62; Crouwel and Prent in Crouwel et al. 1998, 96-101. For the sealings, see
Weingarten et al. 1999.
28 Cf. Banks 1967, 437 (Lerna).
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notable exception of Crete (fig. 9 illustrates a well preserved example from a tomb at Chalandriani on Syros).29
Recent study by H. Genz has demonstrated that
the similarities between the incised bone tubes are so
great that a common origin may be assumed. At the
same time, three regional groups – from inland Syria,
the Levantine coastal zone and the Aegean respectively – have been distinguished, on the basis of details
of shape and decoration.30
The bone tubes of the Aegean group typically have
one straight end, while the other is cut off at an oblique
angle. At the straight end there are small holes for fastening a stopper, such as the stone ones with a corresponding hole that have been found at some sites.
The incised decoration of the Aegean tubes is usually
more elaborate than that of the example from Geraki
and includes encircling bands of hatched triangles, lozenges and herring-bone design.
Some of the bone tubes from Cycladic islands and
Euboea were found to contain remains of blue pigment
which, upon chemical analysis, turned out to be azurite.
The tubes will then have been used as attractive containers for pigments to be applied to the human skin.
The same function may be assumed for the many other
incised bone tubes without such remains.31
The incised tubes have been found in both tombs
and settlements. In Aegean funerary contexts, when
sufficiently documented, one or more of such tubes
are associated with the richer burials of either sex. The
other Aegean finds appear to derive from domestic
Plate III. I ncised bone tube (Inv. no.
80/SF2)
contexts, including rooms with a mainly storage function, as at Geraki and Lerna.32 This is perhaps surprising, in view of the use of the bone tubes.
Our bone tube represents the first such find from Lakonia and is important also for its
closely dated context - EH II late. While the Aegean bone tubes date to ca. 2650-2200 B.C.
(EH II, Early Cycladic II and, in general, Early Bronze Age II),33 some finds from inland
Syria go back earlier, to the very beginning of the third millennium. According to Genz,
this chronological priority indicates that the decorated bone tubes were first designed in
29 See Genz 2002, 596-600; 2003. For the finds in the Aegean, see also Rahmstorf 2006, 58-62, 85-86 (Anhang
3); Kilian-Dirlmeier 2005, 121-123, 167 (list 4); Maran 1998, 291-292; Getz-Gentle 1996, 179.
30 See n. 29.
31 Kilian-Dirlmeier 2005, 121 with n. 406; Rahmstorf 2006, 58, 61. Some of the Syrian finds contained black
matter (kohl) for the same purpose, see a.o. Genz 2002, 598.
32 Banks 1967, 437 nos. 1135-1137 with pl. 13, and Wiencke 2000, 133, 135-136 (Room CA of Lerna IIIC).
33 Absolute dates according to Manning 1995.
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Figure 9. Chalandriani (Syros). Incised bone tube (after Rahmstorf 2006,
fig. 6:3c)

that part of the ancient world. The Aegean finds are considered to
represent a regional variant, inspired by an eastern model.34
This reminds us of other elements which first appear in (parts
of) the Aegean in the Early Bronze Age II and were adopted from
the Near East. They include the use of stamp seals and roller stamps
for administrative and decorative purposes respectively, and perhaps also of stone spool-shaped objects as part of a distinct weighing system.35
At any rate, the incised bone tube from Geraki, like the contemporary sealings and stone spool-shaped objects found at the site,
provides evidence for links between Lakonia and other parts of the
Aegean world at that time.

A tile stamp of Apollo Geronthratas (D.G.J. Shipley)
Among the various stamped tile fragments excavated at Geraki one
deserves to become well known prior to full publication of all the
epigraphic material.

Description
This small fragment (Inv. no. 5502/SF1; plate IV) was found in 2005 in the tile collapse in
large room 1 of Hellenistic Building C to the south of Street 2 (fig. 1).36
The roughly triangular fragment belonged to a slightly curved tile of medium coarse
fabric with a lot of very small black and white inclusions (up to 0.3 cm). The clay is reddish
yellow at the core and pink at the surface (5 YR 6/6 and 7.5 YR 7/4 respectively, according to the Munsell Soil Chart). It is broken all round, though both original surfaces are
preserved. The maximum dimensions are: Ht. 5, W. 7.7, Th. 1.3-1.6 cm. Any original glaze is
now lost.
On one side, part of the worn impression of a rectangular stamp is preserved. The upper edge of the stamp is clear, while the lower edge is possibly preserved at the lower left;
if so, the height of the stamp was 2.9 cm, which is comparable to e.g. Laconia Survey nos.
17 (3.2 cm) and 20 (3.5 cm).37
34 See n. 29.
35 See a.o. Rahmstorf 2006; Genz 2002, 600-603; Maran 1998, 233-237, 421-424 (sealing practices).
36 Prent in Crouwel et al. 2005, 12-13 with fig. 2 showing the location of the room; for the stamped tile fragment, from trench 10/q, level 107, see 14 with pl. VIII.
37 Shipley 1996, 222-223, 224.
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Plate IV. Stamped tile fragment (Inv. no. 5502/SF1)

The height of the letters ranges from 1.0 (ω) to 1.4 cm (λ). The line height is irregular
averaging ca. 1.4 cm.
The letter-forms are of about the third century B.C. Alpha with straight crossbar; theta
with dot at centre; lambda symmetrical and wide; nu with lower r. corner placed low; rho
with small, high loop; omega wide and very open, approaching a cursive w. The forms are
similar to those of the tile stamp of Nik[—] found by the Laconia Survey, which are thought
to date to about the third century B.C.38
Text

Of Apollo Geronthratas
Geronthratas as cult epithet
Apollo Geronthratas (‘Apollo of Geronthrai’) was hitherto unattested. ‘Geronthratas’ is
here a cultic epithet comparable to Hyperteleatas as applied to Apollo at a sanctuary in
south-east Laconia (see IG v. 1. 931-2, 962, 964-6, 984, 987-1077 passim), also known as the
Hyperteleaton (Pausanias 3. 22. 10, though he only mentions it as a sanctuary of Asklepios).
‘Hyperteleatos’ occurs on many votives there with the Doric genitive singular termination
-τα (e.g. IG v. 1. 931,line 37), also restored here.

38 Shipley 1996, 222 no. 17, pl. 21 a; other examples at Wace 1905–06, 347 no. 13; Wace 1906–07, 29 no. 13
with 28 Fig. 4 b = IG v. 1. 857, cf. 858; Wace et al. 1908–09, 113.
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Geronthretes and Geronthratas
‘Geronthratas’ (pl. Geronthratai) is also the usual form of the ethnikon of the polis of
Geronthrai. Its earliest occurrence may be in IG v. 1. 1111 (post-ca. 195 b.c., since it refers
to the koinon of the Lakedaimonians), which includes several examples; that in line A 28,
preserved complete, has eta as the eighth letter: Γερνθρητν.
The alternative spelling with eighth letter alpha, as on our tile, occurs at IG v. 1. 1113
(Hellenistic), lines 1–2, where it is wholly preserved: Γερνθρατν.
A settlement presumably called Geronthrai existed before the Hellenistic period, of
course, as archaeological evidence shows and as the stories in Pausanias (3. 2. 6; 3. 22. 6)
imply.39 If our tile is older than the second century b.c., it may be the oldest evidence for
the place-name Geronthrai in any form.
Geronthrai or Geranthrai?
The fourth letter of the place-name and ethnikon is sometimes alpha, though not before
Pausanias (3. 2. 6, Γερνθραι . . . Γερανθρται; similarly in citations of Paus. by Herodian,
De prosodia catholica, 3. 1. 265. 18, 3. 2. 863. 23; Steph. Byz. s.v. ‘Geranthrai’) and not in all
passages of Pausanias (the fourth letter is omicron at 3. 21. 7, 3. 22. 6).
The nu in line 2 of our tile stamp appears to be crossed by a horizontal stroke that
could be the prolonged crossbar of a preceding alpha, or part of an alpha–nu ligature; so
the restoration [Γερ]α.νθρτ.[α] seems at least a possibility. But the earliest epigraphic attestations of the place-name in any form (see above) have omicron in fourth place.
Apollo’s sanctuary and temple
The earliest reference to a sanctuary of Apollo in Geronthrai is in IG v. 1. 1113 (Hellenistic), lines 9–13: τν δ πρεναν ταταν τς φρ<ω>ς ναγρψαι ες τ ερν τ<>
πλλωνς κα ναθμεν ες <σ>τλαν λιθναν (‘the ephors are to inscribe this proxeny
in the sanctuary of Apollo and put it up on a stone pillar’). The earliest reference to a
temple, rather than a sanctuary as such, on the acropolis is in Pausanias (3. 22. 7) who says
its predecessor was destroyed by fire.
The tile which bore this stamp presumably belonged originally to the Apollo temple
or to a building associated with it, and was subsequently re-used for the roof of the Hellenistic room.

39 See Shipley 2004, 581–582 no. 332, for further sources.
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THE LEIDEN-LJUBLJANA ANCIENT CITIES
OF BOEOTIA PROJECT
SUMMER 2007 – SPRING 2008*
John Bintliff and Božidar Slapšak
Bart Noordervliet , Janneke van Zwienen and Joep Verweij

THE 2007 SUMMER SEASON
In late July through to the beginning of September 2007, a joint team of some 35 staff
and students conducted fieldwork in Boeotia, concentrated at two urban locations: the
ancient city of Koroneia and that of Thespiae, both in the centre of the province and lying between the modern regional centres of Livadheia and Thebes. The Project Directors
were Professor John Bintliff (Leiden University) and Professor Bozidar Slapsak (Ljubljana University), whilst the staff and students were drawn from these institutions, as well
as Amsterdam and Leuven Universities. Greek colleagues on the staff were Dr. A. Vionis
and Dr. K. Sarri. Professor V. Stissi (Amsterdam) acted as Assistant Project Director, Dr.
Vionis (Leuven) as Assistant Field Director. Funding was provided by Leiden University
and the Interuniversity Programme of the Belgian Government. We received our customary outstanding support and assistance from Professor V. Aravantinos (Ephor of Classical Antiquities, Thebes) and his staff, notably Miss A. Charami. Our accommodation was
provided through the munificence of his excellency the Metropolitan Bishop Hieronymus
(Livadheia). When the great forest fires caused us to abandon our research base with
a mere half-hour notice, it was the Bishop who rapidly arranged temporary refuge in a
Monastic complex on Mount Parnassos, where the entire team stayed for two nights until
it was safe to return. In all respects, we who work in Boeotia are very fortunate in our
hosts, - and the archaeology is also of exceptional interest and richness. Our permits were
coordinated by the Dutch Institute in Athens, where we would like to thank all the staff
for their excellent support for our project.
The Editorial Board of Pharos regrets that some information contained in the illusstrations is lost, because it was impossible to print them in colour. The full article with the original colour illustrations can be
viewed on the site of the Netherlands Institute in Athens: www.nia.gr/pharos15.html.
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The summer season was focussed on two major aims. Firstly, we began the surface survey
of the major Greco-Roman city of Koroneia, under the direction of John Bintliff. Secondly, in connection with the final publication of the older urban survey conducted in the
mid-1980’s at the Greco-Roman city of Thespiae, by the preceding Boeotia Project, a team
led by Bozidar Slapsak was busy with mapping surface architecture at many points of the
ancient site. Some of this work was conducted in collaboration with the Thebes Ephorate,
since continuing factory construction work below the modern village of Thespiae on the
north edge of the ancient city is bringing to light evidence of a late extension to the ancient
urban area, giving a rescue character to some of the recording activity.

The Koroneia Urban Survey
Preliminary work in 2006 (see the report for that year in the 2007 issue of the journal
Pharos) had experimented with digital recording on the city site and in its surroundings,
but merely registered surface pottery densities without artefact collection. In 2007 the
work began in earnest to collect a representative sample of surface finds from the ancient
city. The location is a very prominent one, a dominating hill rising from the north-centre
of its fertile basin, facing north onto the former Lake Copais (which formed its ancient
border in that direction), and with excellent views to the mountainous rims of its basin
to the south, west and east (fig. 1). Despite the dense grassy vegetation on the acropolis

Figure 1. The hill of ancient Koroneia, from the south
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plateau on the top of the city hill (wild cereals with some evergreen maquis scrub), our
trials in 2006 had made clear that at least 50% of the city hill was open enough, either
still cultivated in cereals and olives, or at least with low grasses, to allow good collections
of surface artifacts and occasional architectural pieces to be recorded. For this reason we
decided to survey this major town (of unknown maximum boundaries, but if we take the
hill alone, some 100 hectares), with slow care, so as to extract the maximum information.
In the event this proved a very fortunate decision, once the nature of the city plan began
to appear to us.
Starting at the flat acropolis on the uppermost part of the hill, we followed the procedure tested in 2006, which was to move around the hill contours slowly downwards from
its summit, using a grid of approximately 20 x 20 metre squares. Normally a very accurate
grid for the counting and collecting of surface artifacts would be very difficult to set up on
a steep terraced hill such as Koroneia. In addition, areas of extreme steepness, never in use
for occupation, would be left unsurveyed, and only cursory inspection was possible where
the modern vegetation was so dense that no surface evidence was observable. Because
of the latter problem, some parts of the hill were left unsurveyed, or a small collection of
finds was achieved. In response to the former problem, the use of a digital field recording
system removed all our mapping concerns.
As in 2006, the digital field recording was in the hands of Bart Noordervliet (Leiden).
This year he shifted to a new digital mapper, a commercially-available software package
called ESRI ArcPad, a version of the widely used ArcGIS software developed specifically
for handheld devices. Using this equipment, together with a small GPS receiver, makes
it possible to rapidly pinpoint all four corners of a survey polygon. Although these units
were set out with the aid of measuring tapes, frequently the artificial terraces which typify
the hill were rather wider or narrower than 20 metres, so that only approximately 20 x 20
square metre study units were used rather than precise shapes of 400 square metres. The
highly mobile GPS facility, here with an accuracy of about 1 or 2 metres, meant that small
and even larger deviations from a perfect square were quickly and carefully allowed for,
the exact shape and location of each grid unit being mapped immediately and with more
than adequate precision.
Since we could assume that the ancient inhabitants adapted their private and public
architecture to the limitations of the steep terraces which they constructed to make the
site suitable for occupation, it was sensible to adapt likewise our notional units to the terrain, as long as the units did not greatly diverge from the scale we had set up from the start.
The units of around 20 x 20 metres were chosen to allow us to have a close identification
of each period of occupation in different parts of the site, since it was likely that settlement had expanded and contracted over the millennia of known use of the hill (Bronze
Age to late Medieval). Secondly, since we could expect that by far the largest use of space
in Greco-Roman times would be for domestic housing, grid units of 20 x 20 metres would
narrow our study windows to 1-2 houses, in the event that household assemblages were
well represented on the surface. During the one month season at Koroneia, an area of 7
hectares was gridded, in all of which units the surface density of artifacts was counted together with a visibility correction and a large sample of ceramics picked up for laboratory
study (figs 2 and 3).
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Figure 2. S
 urvey grids for the 2007 summer season
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Figure 3. N
 umbered survey grid units for the 2007 Koroneia city survey
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Even where our grids began, on the flat plateau of the acropolis, the heavy movement of
some 9 fieldwalkers soon began to open up the high grass to better groundsurface visibility. The surface density is displayed in fig. 4, corrected for variable visibility of the soil,
with each dot representing 10 sherds. The richness of the city for surface analysis, even

Figure 4. D
 ensity of surface ceramics, corrected for visibility

The Leiden-Ljubljana Ancient Cities of Boeotia Project

23

when we study it in innumerable small units, is clear from fig. 5, where the density per unit
is given as sherds per hectare, visibility-corrected. A range from 2-3 potsherds per square
metre up to more than 30 is recorded. This would allows our units of ca. 400 square metres
to provide assemblages of some 800 to 12,000 sherds from which to take a sample for dating and functional analysis. Areas with too steep terrain were not gridded, but inspected
for architectural remains. Areas which were not so steep, but instead too overgrown for
density-counting to have value (grid units left blank in fig. 4), still gave occasional patches
of open ground to allow some ceramic samples to be taken, so that their evidence could
be included in the wider context of the entire hill.

Figure 5. V
 isibility-corrected density of surface sherds, per hectare
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As a result of the high levels of surface finds, and the survival of a seemingly ancient and
very stable terrace system at all levels of the city hill, we soon came to realize that the
possibility was strong that we might be able to identify functional use zones of the city,
through combining the kinds of artifacts with the regularly-occurring pieces of ancient
architecture. Our preliminary division of the upper city hill is shown in fig. 6.

Figure 6. T
 entative functional zoning of the parts of the ancient city of Koroneia surveyed in 2007
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On the acropolis, the area with the highest contours in the north of the gridded zones (grid
units 1-60 on fig. 3), we could isolate some areas with domestic housing, of a very irregular
kind, including spolia. We hypothesize these belong to a Late Antique use of this sector, perhaps in the 5th-7th centuries AD (or just possibly even later). A giant olive-press
base in the west edge of the acropolis may also relate to this more everyday occupation.
Probably Late Roman as well, are two standing ruins built of tile, mortar and rubble: to
the north-east a vaulted and very large, multi-roomed building could perhaps be a cistern
– very necessary at almost the highest point of this largely limestone hill. An additional
reason to have a major water reservoir in Late Antiquity on the acropolis is the evidence
we now have for a refortification of this plateau in Late Roman times. There exist two fragments of an early historic, probably Archaic-era wall in polygonal cut stone on the north
and south edge of the acropolis, but in 2007 we also found several small stretches of a Late
Roman mortared rubble and tile wall on the eastern rim of the acropolis. A more mysterious and partly-excavated building of similar construction lies in the south-east corner of
the acropolis, built up against the Late Antique defence wall. Previously suggested as a
church, its alignment is far from an easterly orientation, nor does it show a clear internal
structure typical for a such a function. In 2008 we hope to clear the vegetation better so as
to clarify the plan of both late buildings.
As we moved down off the acropolis to grid the terraces lower down the hill, we immediately found ourselves in what seem clearly to be private housing terraces. Rich domestic
finds of Classical through to Imperial Roman age were found, together with occasional
wall alignments which could mark the main outlines of homes. Only on the east, where a
wide plateau opens up, did we seem to move into a more public sector. Here numerous
pieces of large architectural structures were encountered, including pillar fragments in different orders. At present this may mark one of the public areas of the town, one perhaps of
several agoras or fora. Immediately adjacent to this sector, to the south, heavy ploughing
had exposed what appears to be a neighbourhood with perhaps two urban villas of Roman date. Finally to the north-east of our grids, where a deeply-incurving depression can
be seen on fig. 6, a possible theatre was noted. This unnatural depression (according to
the Project geomorphologist Dr. Keith Wilkinson of University College Winchester) was
probably that which some 19th century AD Travellers noted as a possible ancient theatre
hollow.
Prehistoric finds were very rare indeed so far, although the massive overlay of GrecoRoman finds always requires caution. It seems likely that Koroneia, at least on present evidence, was not a significant prehistoric centre. The Classical on to Roman Imperial finds
seem on first sight (awaiting specialist analysis however), ubiquitous, whilst Late Roman is
more confined. Some Geometric-Archaic material was picked up at several points of the
area studied and will help us identify the earliest core of the later major town. Medieval
and post-medieval pottery appeared very sporadically, but increased slightly to the north
of the grids studied in 2007. As the Frankish feudal tower lies at the foot of the hill on the
north, this would be consistent with offsite use of the upper hill by occupants of the tower
and a postulated associated domestic settlement in its vicinity.
Since we already know that the nearby village of Agios Georgios, some two kilometers
to the south-west of ancient Koroneia (fig. 7), was in existence as a Greek community in
the mid-15th century AD, from Ottoman tax defters studied by Professor Machiel Kiel
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Figure 7. T
 he modern village of Koroneia, seen from the Acropolis of ancient Koroneia

and John Bintliff, whilst most Boeotian Frankish tower-village settlements are abandoned
during the troubled 14th century AD, our present hypothesis is that the medieval villagers
at Koroneia relocated between the mid-14th and mid-15th centuries AD to the replacement location of Agios Georgios. One area that the Boeotia Project, past and present, has
developed, is the study of traditional domestic architecture in the province. It seemed necessary to visit the modern village, to see if any remnants of its history were surviving. The
village is large and prosperous, and as a result most buildings are relatively or quite new.
There are nonetheless a small and fast-dwindling number of traditional single- and doublestorey domestic homes, none in active use, and all doomed to demolition in the very near
future. A small selection in the heart of the village was identified as worth further study
(four shaded houses in fig. 8), and two of these were given a very detailed photographic
recording, with the additional aim of experimenting with 3-dimensional photographic presentation. One was a single-storey longhouse of a double family size (makrinari) (fig. 9),
the other an L-shaped single-storey house. The latter was especially valuable, since one of
its original inhabitants, now an old lady living in the adjacent modern house with her son,
was able to provide detailed ethnographic information regarding life in the house during
the 1930’s, to our recording team of A. Vionis (Leuven), Joep Verweij and Rinse Willet
(Leiden).
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Figure 8. L
 ocation of four ruined traditional houses in the village of Koroneia

Figure 9. A
 double-longhouse in Koroneia village (see later photogrammetric visualisation)
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Thespiae City
The chief aim of the surface study at Thespiae was to continue the recording of surface
architecture, which was begun by John Bintliff and Anthony Snodgrass (Cambridge University) some years previously, as a supplement to the total ceramic surface survey of
1985-6 directed by the same team. In addition, since the discovery of a new defence wall
north of the Kanavaris river in 2006, it was necessary to look for further traces of this
late walling. As the new wall suggested that the original city south of the river had been
enlarged in late Classical or Hellenistic times to include a large area across the river, the
commercial excavations for a new factory in the latter zone also gave an opportunity to
see what kinds of land use were put in place there. Bozidar Slapsak’s team, with advice
from Anthony Snodgrass, who was present for a week, and Vladimir Stissi on the ceramic
finds, now suggest that the urban enlargement probably took place in the 4th to 2nd century BC, late Classical to early late Hellenistic times. The infill by domestic habitations
must have been shortlived, as the city shrank dramatically in Late Hellenistic times and
remained at 40 rather than 100 hectares till Late Antiquity. Nonetheless, the discovery of
the Theatre in the north sector, in 2006, and the descriptions of Pausanias in the 2nd century AD, suggest that part of the new development, with a major public role, did stay in
use into the middle Imperial era. However, surface finds suggest that in Late Roman times
just burials are being made in the north sector, although the fate of the theatre is unclear,
it being entirely robbed-out around 1900 AD.

DIGITAL RECORDING METHODS FOR FIELD SURVEYS (Bart Noordervliet)
In my understanding, Classical Archaeology derives its name as much from the Classical
civilisations as it does from being one of the more traditional forms of archaeology, with
roots firmly in its earliest beginnings. As such it is interesting that I have found the Ancient
Cities of Boeotia Project, which offers many of Leiden’s Classical Archaeology students
their first fieldwork experience and employs fairly traditional survey techniques, such a
rich environment to try out new recording methods.
Field surveys usually employ some kind of gridding system to give field observations
a spatial reference and divide the research area into workable units. On this project,
we distinguish two types: small, square grid units (quadrats) and larger, elongated ones
(transects). Quadrats are used for areas of high interest (‘sites’ if you will), while transects
are used to investigate the hinterland (‘non-site’ area). When an area of high interest is
located inside a transect, the gridding is adjusted to allow these area to be investigated in
greater detail.
A quadrat can be set out using measuring tapes for the length of its sides (typically 20
to 50 metres). The precision of this depends somewhat on the type and quality of the measuring tape and the weather conditions, but will generally be accurate to within 10 cm. The
orientation of the quadrats can be determined using a compass. Depending on the quality
of the compass and the user’s experience, it’s usually possible to be accurate to within 5
degrees. However, compasses suffer from another error of about 3 degrees in Greece due
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to magnetic declination1, which is the problem that the magnetic north and the map north
are not exactly the same. Over 20 metres, this can easily amount to an error of 1 metre.
Since most grid units are set out from the previous units, consistent errors like a stretched
measuring tape or magnetic declination will be cumulative unless corrected.
The long side of a transect, typically 100 to 200 metres in length, cannot realistically be
set out using measuring tapes. The longest tapes we have are 50m. Even if we wanted to
put two or four of them end to end, the fact that transects cut across multiple fields, often
with varying vegetation, makes this very difficult. An alternative that is used is the method
of pacing. Basic testing we did in the 2006 season showed that an experienced fieldworker
could measure 100 metres by pacing to about 5m accuracy. Once again, if this person produces a consistent error (for instance: gauges 1m too short), setting out multiple transects
in line will compound this problem. For orientation, a compass is used. Over these distances, however, magnetic declination already introduces a similar, possibly additional,
error (about 5 metres over 100m, 10 metres over 200m).
These grid units are marked in the field using ranging poles put at the corners of each
grid unit, but for practical reasons, these poles are left in place only as long as work is being done in their direct vicinity. Due to risks of theft or loss, they are not left in place from
one field-day to the next. Small heaps of stones are used to mark the location of corners
that need to be reused, for instance when the next day’s units will border them. Recording
these units onto maps for later reference involves a lot of estimating, based on existing
roads and other landmark features on old military maps and aerial photographs. Needless
to say, this must introduce all kinds of errors in itself.
The density counts taken for the units are produced using mechanical clickers. They
are recorded centrally on the paper forms, along with all the other information for each
grid unit such as the measured dimensions and the visibility estimates. Additionally, the
position of the units relative to each other is recorded on these forms, as is general information such as weather conditions. Besides the finds that are collected, these forms are
the principal carriers of the fieldwork results. These data are later entered into a computer
database.
My first involvement with the project in 2006 was to try to replace some of the measuring techniques mentioned above with modern satellite navigation. For this I have been
using receivers that work with the signals sent by the Global Positioning System (GPS)
run by the American Department of Defense. My aim here was to make use of simple,
off-the-shelf consumer hardware. These devices are almost ubiquitous these days in the
form of car navigation systems. This popularity has allowed the price to come down and
provides a wide range of models to chose from. The mobile computers I have been using
alongside the GPS receivers have seen a similar development, thanks to the popularity
of cell phones and digital organisers. These devices aren’t called organisers anymore, but
rather Pocket PC’s or PDA’s (Personal Digital Assistant) due to them offering a wide
range of possibilities not unlike a desktop computer.
While there are professional GPS receivers and mobile computers available that have
a higher accuracy and come with preconfigured software, these devices tend to be bulkier
than their consumer-grade counterparts and have much higher price tags. An example of
1 See: http://www.ngdc.noaa.gov/seg/geomag/declination.shtml (retrieved 7th of March, 2008)
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such a set is the Differential GPS discussed in another contribution to this article, of which
our department of Archaeology owns exactly one set. This set is obviously in high demand.
Coupled with the fact that its precision is basically overkill for our needs (its average error is less than 3 cm horizontally), we decided to not lay a claim on it during the summer
season.
The accuracy of consumer-grade GPS receivers has steadily improved over the years.
A modern receiver will achieve, under good conditions, an average error of less than 5 metres horizontally. Conditions with a negative impact include working under dense foliage
or near mountain ridges. Still, most of these errors are temporary and easily detectable.
You can spot them affecting your readings if you watch the reported position closely, in
respect to your actual movements (or lack thereof). If you detect irregularities, you can
just wait for a few minutes for the effects to pass, in most cases. Another way to limit the
effect of errors is to measure a point multiple times and take the average position as your
final measurement. This works very well for our grids. Since each grid intersection is the
corner of 4 adjacent units, it is easy to stop there a few times. When doing so, I’ve found
that the average error comes down to about 2 metres horizontally. With the development
of car (and even bike- and pedestrian-) navigation continuing and additional satellite systems becoming available2, I expect the accuracy of consumer-grade receivers to continue
to improve over the next few years.
In 2006, I used software developed by Dr. Nick Ryan from the University of Kent,
England. While very interesting, because it had features aimed directly at archaeological
surveys, in the end working around its shortcomings cost more time than was gained by
using it. Since there have been no updates to this software between the 2006 and 2007
summer seasons, I’ve decided to try something else. After some testing in the Netherlands,
I’ve chosen the mobile version of ESRI ArcGIS, called ArcPad. ArcGIS is a widely known
and used Geographical Information System. Interestingly, where ArcGIS has grown over
the years in an almost organic manner, ArcPad was developed from scratch, clearly drawing on the experience of developing its parent, resulting in a more coherent and neatly
arranged application. ArcPad has many standard GIS features, such as the ability to work
with many layers, to record and edit various spatial entities (such as points, lines and polygons) and define map projections. It also has features more specific to a field device, such
as the ability to create forms that allow you to enter data in a structured manner, which is
directly linked to the spatial entities that you are recording.
During the 2007 summer season, only small, 20x20 metre units were surveyed. Admittedly, with the average of 2 metre accuracy that I achieve with the mentioned consumergrade equipment, this leaves something to be desired. It is acceptable because the unit’s
dimensions are also recorded using measuring tapes. This is done anyway since the grid
is still set out using the traditional methods discussed earlier. Measuring tapes are also
needed to compensate for the fact that a 20x20 metre unit on the map can be more than
400 m2 due to the surface sloping. When you put the measuring tape on the ground, you
automatically measure the actual surface area. Simple satellite receivers will not be able
to measure this in adequate detail in the foreseeable future. This is because the vertical
measurements are always a factor 2 or 3 less accurate than the horizontal ones. This is an
2 Most notably GLONASS (Russian Federation) and Galileo (European Union).

The Leiden-Ljubljana Ancient Cities of Boeotia Project

31

inherent weakness of using a constellation of satellites high in the sky. You would need to
receive signals from the satellites on the other side of the earth to overcome this, which is
obviously impossible.
So essentially we’ve been recording the position of the grid units using GPS and the
exact size using measuring tapes. This gives us the best of both worlds. Recording the position of the units is particularly important at the site of Koroneia. The hill where the site is
located has a number of very steep slopes and various spots with highly dense vegetation.
Setting out a fully regular grid would be extremely difficult and not very fruitful, as some
units would be partially or completely inaccessible. Therefore we have adapted the shape
and orientation of our grid to the various terraces and open fields that circle the hill. The
target unit size was still 20x20 metre (to ensure data from different units is still roughly
comparable), but this could vary depending on the width of the terrace. As we spiralled
down the hill, we regularly adjusted the orientation of our grid to be in line with the terraces. Mapping this somewhat irregular grid using GPS turned out to be very convenient.
Recording the changing shapes and orientation using measuring tapes and compasses, and
then reconstructing them on the map would have been very difficult and time consuming
to do.
Using ArcPad’s ability to link input forms to the spatial entities, however, I was able to
record more than just the position of grid units. All the numeric data we gathered in the
field, like the grid unit number, the tape-measured distances, the density counts, visibility
estimates and any related comments were put into the spatial database directly. For security, the same information was still also recorded on paper forms in the usual way.
The result of this way of working was that all the data of a day of fieldwork could be transferred onto a lab computer (and backed up for safety) in less than a minute. All the data
was immediately spatially referenced. The various computer results such as density maps
that are generally created back home in preparation for publication could now be generated incrementally on a daily basis, already at our base in Greece. This ability to see preliminary results from day one allows you to change something about the way you do the
fieldwork, should that prove necessary. All data were entered by a person who was present
in the field at that time. This largely eliminates sources of error such as misinterpretation
and miscommunication. Problems have a good chance of being detected while still in the
field, where they may be corrected. When we find a problem only once back in the Netherlands (and yes, this has happened), it may be much more difficult to recover.
Hopefully we will also be walking transects in the upcoming 2008 season, as this is
where I think GPS technology will truly shine. When walking transects, the pace is very
high and any delays in recording mean that the entire team, often 7 people or more, has to
wait. Real-time GPS tracking may prove extremely valuable here. Also, contrary to some
of the other measuring methods discussed, the GPS error is non-cumulative. Every measurement may have its own offset, but previous measurements do not influence the next
in any way. So whether you walk one 200 m transect or five, the average error will still be
around 2m. At such distances, this error is completely acceptable and quite an improvement over what we, so far, could realistically achieve.
Also for the next season, I hope to be able to test yet different software on the mobile
computers. While ArcPad has been working well for me, it must be realised that I’ve had
extensive training and practice using GIS. Not every archaeologist has this experience,
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nor should they need to. I’m hoping we can work towards the software having exactly
those functions we need, not bothering fieldworkers with complexities they don’t need.
Due to the low price of this equipment, in a few years time it will be possible to give each
fieldworker his or her own set. If the software is tailored to their specific task, it can guide
them and offer only a small number of buttons that they need to use. As such, they would
be able to record their own findings, in the field, directly into the project database, with a
minimal amount of training.
One last thing I’d like to try is to designate areas to survey and grid them in advance
using recent aerial or satellite photographs before going into the field. This would make it
possible to set out the grid using GPS as well, rather than other methods. This may make
planning easier and save a lot of time directing people in the field or waiting for the grid
to be set out. The grid would already be on the screen of their mobile computer when they
go into the field in the morning. Once told the unit number they are to work in, they can
simply navigate there using their digital map. This all is very well possible using equipment
available at just about any cell phone store. It’s just a matter of getting the software to an
equally reliable level and getting classical archaeologists used to the idea that the penciland-notebook days may soon be over.

Figure 10. Survey grids recorded in ArcPad

		

Figure 11. Unit data input form in ArcPad
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MICRO-TOPOGRAPHICAL RESEACH USING DGPS ON KORONEIA HILL,
January 2008 (Janneke van Zwienen and Bart Noordervliet)

Introduction
During the survey work in the summer season, it quickly became apparent to us that the
topography of the hill must have had a tremendous impact on the buildings and infrastructure of ancient Koroneia. There are many terraces of varying width and shape, interspersed with slopes that are difficult and sometimes even impossible to traverse. Though
we know that earth-moving has been done on the hill in recent times to facilitate modern
agriculture, it seems reasonable to think that part of the contrasts in the relief we see today
were also there in antiquity. As such, they will have had an impact on the layout of the city,
and ancient construction works may also have had a lasting impact on the topography.
Already in the summer season, using the GPS recording equipment also used for the
archaeological survey, an attempt has been made to record the shapes of the terraces that
are evident today. Unfortunately, this stand-alone GPS system does not provide usable elevation measurements. Without these, it is impossible to record slopes or put the different
terraces into perspective. As such, besides their use for navigating the hill while surveying,
these measurements were not used.
The concept was picked up again with the realisation that a very recent acquisition
of Leiden University, a professional Differential GPS set, could very well be used to accurately map the micro-topography of Koroneia hill. Such a DGPS set allows much more
detailed recording than the stand-alone GPS receivers already used in the 2006 and 2007
survey seasons. With this DGPS it is possible to get a position measurement with an average error of less than 3 centimetres horizontally and 5 centimetres vertically. A short
technical description will follow.
DGPS makes use of two receivers (fig. 12). One acts as a base station (stationary) and a
second is the rover, which is used to walk around and take measurements. The base station
is set up on a point with known coordinates. In our case, this was very easy since there is a
trigonometric point, part of the Greek national grid, on top of Koroneia hill. Correlating
this known position to the received GPS signals, the base station can generate correction
data, which is sent to the rover using a medium range (about 1 kilometre) wireless link.
The rover receives the same GPS signals, applies the corrections and calculates its position
with high accuracy. The rover is connected to a handheld computer through a short-range
(about 10 metres) wireless link. This computer records the measurements and shows them
on a little screen. This equipment can be used to map points, sites, territories, structures
and in our case height differences in a very short time. The technique used here is called
Real-Time Kinematic (RTK) GPS surveying. The main advantage of this technique is that
coordinates are calculated and displayed in real time. This makes it very easy to adjust the
line of walking or add extra points to get the best spread of measurements.
The only alternative to do a topographical survey with this kind of precision would be to
use a Total Station theodolite. This type of device requires an unobstructed line-of-sight to
operate and, to achieve the accuracy stated for the DGPS, can only take measurements over
a 100 metres or so. With the ridges and vegetation on the hill, this would require us to reposition the device all the time. Since it is rather bulky and needs to be set up very precisely, this
would take a lot of time.
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Figure 12. J anneke van Zwienen on the left with the rover and the handheld computer and on the right
the base station set up above the trigonometric point

The January 2008 fieldwork
Koroneia hill consists of two parts, a lower and an upper hill, the former of which has some
remains of a Frankish tower. The upper or Acropolis hill is the most prominent part and
has an elevation of about 277 meters. There’s a difference of about 110 meters between the
summit and the foot of the hill.
Working with the DGPS requires relatively little training. Once the base station has
been set up and connected to the rover and the handheld computer, you are basically
ready to go. It is possible to work with the DGPS solo, but in order to make a good representation of the topography we found out it is much more rewarding to work in pairs. The
person who operates the handheld computer watches the screen to monitor the density of
measurements. The second person walks the rover and takes careful notice of the terrain
and whether there are anomalies worthwhile to be measured. This job allocation gave us
the flexibility to adjust the density of points to reflect changes in the terrain, which is very
important to get the best results. It also increases the speed of working and decreases the
chance one can get bored, because it is possible to switch tasks periodically. The aim of
our two-week project was to make a very detailed digital elevation model (DEM) which
could, after post-processing, be used to get information about city-planning and life in
ancient times with relation to ancient pedestrian and carriage accessibility around the hill.
In order to create this DEM it was important to cover as much terrain of Koroneia hill as
possible with considerable speed. Starting from the top, we worked downwards to the road

The Leiden-Ljubljana Ancient Cities of Boeotia Project

35

at the foot of the hill and filled in the remaining parts. Then another strip, like a wedge of
cake, was set out and filled in. It was only in the last week that we changed this strategy. We
stopped going from top to bottom and instead we did horizontal strips of land at roughly
the same height. This increased our speed since we did not have to walk up and down any
more, which was also less difficult for us. Apart from the steep slopes, mentioned above,
some areas had very dense and prickly vegetation which we had to move through.

Map 1. A
 erial photograph of the area with the measurements plotted on top. The large star indicates
the base station, the dark stars are the measurements taken on the (presumably modern) roads
and the lighter ones are standard points from the field measurements

We did not attempt to disperse our measurements based on some kind of grid, though the
equipment would readily allow us to do so. Instead, we chose the points to measure in the
field, in an attempt to represent the terrain observed as accurately as possible. Representing a continuous surface with point measurements is essentially an averaging function. You
have to pick the points you measure at the extremes of the terrain, or your model will
smooth out most features. Admittedly, this is an act of interpretation in the field on our part,
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but the alternative, using a regular grid, would require us to have a much higher density of
measurements than our current average. Seeing as we’re trying to detect terraces that may
be as small as 5 metres across, a regular measuring grid would need points less than half of
that apart to reliably detect them. This is not feasible within any realistic timeframe, even
with the use of highly modern equipment like we had. With our flexible method, taking as
few as one measurement every 20 metres on flat surfaces and as much as one every 2 metres
on highly detailed ones, we were able to balance speed and detail very well.
At the end of our 11 days of fieldwork we had taken about 9000 measurements, divided
into standard points and points taken on the (presumably modern) roads (map 1).
Goals and preliminary results
The goals for this sub-project tie in directly with those of the Boeotia Project as a whole.
Specifically, we’ve done this topographic survey to learn more about the planning, extent
and position of the city and the infrastructure associated with it. In the end, we hope to
learn more about how the city was built and how people lived there.
City planning must have been influenced by the shape of Koroneia hill, as a fully regular, or ‘ideal’, street plan would have been impossible to construct. To a certain degree,
housing terraces and streets will have been aligned with the existing shape of the hill. On
the other hand, construction works will have had a lasting impact on the hill itself. Studying the natural shape of the hill and its modifications can thus hopefully tell us more about
how the city looked in ancient times. Correlating our data with the findings of the project’s
geomorphologist, Dr. Keith Wilkinson, will play an important role in this.
Today, only a very small, steep path leads up the hill to the acropolis. This is not likely
to have been the ancient road up the hill, as no vehicle except perhaps a 4-wheel drive
has any chance of climbing it. Among other things, we will attempt to use a cost-surface
analysis to determine a more likely path up to the most important area of the site.

Map 2. V
 isualisation of the hill made in Surfer. Depending on the rendering method used the map will
show different features less or more clearly. The renderingmethod used here is Kriging
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Being able to produce a digital elevation model of a hill this size with only 2 weeks of
fieldwork by 2 persons is a notable step forward. It should be clear, however, that just
taking the measurements is only part of the work. Merely post-processing the data into
workable maps will take at least as many hours at the computer as we have been using
in the field. There are many different methods to produce a continuous surface map from
the irregularly spaced data, and each method may show or hide different details (map 2
and 3). This involves a lot of trial and error. This process is currently underway. The next
step will be to run the actual analyses and attempt some interpretation. Our data, in and
of itself, may not allow very strong conclusions, but coupled with the other findings of the
project, pottery finds, architectural remains, geomorphological- and geophysical data, it is
likely to help shed light on the ancient city of Koroneia and its people.

Map 2. V
 isualisation of the hill made in Surfer. Depending on the rendering method used the map will
show different features less or more clearly. The rendering method used here is Kriging

A SHORT CONTRIBUTION ON DIGITAL HOUSE RECORDING IN BOEOTIA
(Joep Verweij)

A photogrammetric experiment
Standing historic houses in prosperous Greece are rapidly disappearing, in cities as well
as rural areas. Research efforts in the past, aiming at capturing the historic value of these
houses, have been patchy in nature. But two projects recently conducted a comprehensive
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study in the field of vernacular architecture in an attempt to discover, document and study
previously unrecorded buildings and towns before they are destroyed by man and nature.
The first one is the Minnesota Archaeological Researches in the Western Peloponnese
Projects (MARWP), directed by Prof. Fred Cooper3. The project information was made
available on internet in 2005, with the completion of a web-based Geographic Information System (GIS)4. This system provides location and attributes of nearly 2500 buildings
from the 13th century up to the present. The custodian at the University of Minnesota will
authorize scholars to access this database on request. The other comprehensive study on
vernacular houses in Medieval and Post -Medieval Greece was completed by Sigalos in
his Leiden PhD thesis5. This study aims at pinpointing social and economic patterns on
the basis of domestic forms. According to Sigalos the term vernacular architecture is first
used in the 19th century to describe traditional rural buildings of the pre-industrial era.
Both projects are excellent examples of evolving analysis approaches. First a classic approach is the focus on architectural typology and chronology to obtain information used
to match type to cultural and ethnic identity. Later on houses are observed as a basic unit
of economic organization in a neighbourhood or settlement. From this paradigm attempts
are made to reconstruct socio-economic processes. Finally the focus turns to architectural
features as well as use of space for the purpose of analyzing their potential to vary with
functional, emotional and symbolic needs. This paper highlights an experiment that follows the general trend.
The Boeotia Project aims at reconstructing the long term prehistory and history of the
Central Greek province of Boeotia. The project was in existence since 1979 and entered a
new phase in 2000 under the name Ancient Cities of Boeotia Project. The primary method
used in the project is rural and urban Surface Survey. From 1981 onwards urban survey
has gained momentum. Since that time the ancient cities of Askra, Haliartos, Thespiae,
Hyettos, and Tanagra have been surveyed. And in July 2007 survey work has started on
the ancient city of Koroneia6. The proposition that from the proper recording of historic
houses parts of the social, economic and cultural history can be retrieved is appealing to
the staff members of the Boeotia project, because it is expected to complement theories
of past settlement and land use as reconstructed from rural and urban survey data in the
overall validation process.
Agios Georghios is a village close to the location of former Koroneia. In fact it is possibly the settlement replacement of Koroneia since the end of the Medieval period. After
some reconnaissance in Agios Georghios it became apparent that, in an otherwise rapidly
modernizing village, only four longhouses are surviving in a deteriorating state. The Director of the Ancient Cities of Boeotia Project, Prof. John Bintliff, felt compelled to capture
this last bit of socio-cultural evidence from the past in some detail. With these longhouses
a way of life may be captured, from the present back to the Medieval period, if not fur3 Cooper F.A., 2002. Houses of Morea. Melissa Publishing House, Athens.
4 Brenningmeyer T. & F.A. Cooper, 2007. Remote Inventory of Greek Vernacular Architecture Online Capture of Spatial Information. In press.
5 Sigalos E., 2004. Housing in Medieval and Post Medieval Greece. BAR International Series 1291. Archeopress Oxford.
6 Bintliff J.L., 2007. The Leiden-Ljubljana Ancient Cities of Boeotia Project 2006 season. Pharos, Journal
of the Netherlands Institute in Athens. In press.
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ther back into antiquity. The preference is to make as little a-priori selection of research
data as practically and financially possible, but still rescue as much as possible. Therefore
innovative digital recording and processing techniques from an archaeological perspective are encouraged. It was agreed with Dr. Hans Kamermans (Leiden University, Faculty
of Archaeology, Methods & Techniques) to start a documentation experiment involving
photogrammetry. Traditionally this is expensive and intensive, involving stereographic
photographing with two specialized cameras and professional processing software. However photogrammetric software has evolved to allow more amateur access to the relevant
techniques. It was decided to take pictures locally with a commercially available camera and to use simple measurement tape and a laser distance meter from the hardware
store for measurement control. The experiment was to generate 3D models of the longhouses using PHoToPlan as photogrammetry rectification software and AUTOCAD 2008
as modelling software. Adobe Photoshop is available to do some picture rework where
necessary. The resulting 3D models of the longhouses should have the unique feature of
combining stylistic computer modelling with realistic metrically correct orthographic images. If this experiment turns out to be a success in terms of time budget, affordability and
fitness for archaeological purpose, then follow-on recording and modelling is envisaged
in Boeotia. On top of the digital recording effort the more traditional documentation
methods are also employed like hand drawing, photographing and interviewing of local
inhabitants. Care is taken to ensure that the house survey record is aligned with the two
comprehensive projects mentioned in the first paragraph, so that all information gathered
is amplifying information to what is already known.

The Extended Longhouse
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Assessment of results
Given the limited availability of student time, two longhouses have been recorded in Agios
Georghios in the summer of 2007. This is enough to assess the utility of the method employed. The resulting models are pictured above and below. Photogrammetry pictures are
taken from the outside facades in the first model, the extended longhouse. So this model
reflects a realistic outside because of the rectified pictures being positioned against the
outside walls of the house. The inside walls however only have a stylistic appearance since
pictures are not taken and positioned in a photogrammetric sense. The second model, the
L-shaped longhouse, has a doll house look. In this model only photogrammetry pictures
are taken from the inside and not from the outside which consequently only has a stylistic
appearance.
The rectification process and the positioning of the photographic images against the
stylistic house model are performed and completed within the AUTOCAD environment.
The photo rectification software PHoToPlan only works inside the AUTOCAD environment.
It appears to be possible to produce an acceptable historic house model for archaeological purposes in approximately 5 working days. The recording time per house at the
location is typically one to two hours. This might go up with the amount of degradation in
relation to the state of the house and its immediate surrounding, which could introduce
additional work needed to achieve the desired quality in orthographic and realistic modelling. The modelling time or post processing time per house in AUTOCAD is typically “five
afternoons” in a week. However time estimates go up dramatically if the metric surveyor
and the modelling operator do not have the proper experience. The average archaeologist in the field will not be able to do the job, which could be seen as a disadvantage. But
a more user-friendly alternative with the same capability has not been detected yet. A
positive feature is that prices for developing realistic historic house models are very acceptable. Once the investment is made (computer, hardware, software), which amounts
to prices in the “thousands of Euros” range, there is virtually no cost other than standard
costs of labour, travel and stay. This is the price range of the average family budget level,
which is an attractive argument in the utility versus cost debate.
The documentation experiment proves that organization-wise there is a lot of flexibility. A Greek speaking communicator with archaeological authority is needed to ensure
that local people will understand the proper intentions of the house survey team. Other
than that there are no critical constraints. There is no need to bring complicated equipment, whilst the recording effort is straightforward as is the subsequent modelling effort.
It is possible to bring the hardware or software along to the expedition base in Boeotia
and to conduct the modelling effort there. A powerful personal computer, however, is a
must.
The qualitative conclusion from a methodological point of view is straightforward. The
experiment proves the viability of the innovative documentation method in the development of realistic and innovative historic house models in 3D as a representation of material culture. It should be noted however, that the orthographically correct facades remain a
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2-D representation of the real facades. It is only the model that is 3D. As long as the model
is not used for architectural or engineering reconstructions, this is not relevant. The same
is true for accuracies achieved. Model measurements are generally correct within an estimated range of one to ten centimetres rough order of magnitude, which is not a constraint
for archaeological purposes. If the method is to be used for architectural or engineering
reconstructions, then a Total Station or EDM is recommended for measurement control.
But costs and time spent on the effort will increase. Other methods might then be reconsidered from a cost-performance standpoint of view.
Firm qualitative conclusions in the archaeological domain should not be drawn at this
stage. The scientific value must yet be proven in the validation process of the Ancient Cities of Boeotia project. From a cognitive standpoint the degree of phenomenal sensation is
hard to measure. The animation function in AUTOCAD is only basic, which does not help
to ignite a sensation of immersion. Efforts are underway to import the model in another
software environment to experiment with animation or possibly Virtual Reality.
The experiment can be considered a success. It proves the potential value of the PHoToPlan-AUTOCAD combination as a digital house recording tool. More work needs to be
done to also prove the model for use in archaeological analyses and presentations. Within
the Leiden Archaeology faculty experiments also include the application of the AUTOCAD-PHoToPlan combination for modelling purposes when making 3D representations
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of archaeological sites in several layers. The final word is not yet spoken on 3D modelling
and photogrammetry in general and more specifically in digital house recording.
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THE ZAKYNTHOS ARCHAEOLOGY PROJECT
Preliminary report of the 2007 season*
Gert Jan van Wijngaarden, Andreas Sotiriou, Nienke Pieters,
Katar Abed and Melek Tendürüs

In the third year of the Zakynthos Archaeology Project, fieldwork was conducted in three
different campaigns.1 In April 2007, a week was spend on the island to prepare for the summer campaign and to conduct visits of specific fields, some of which had also been investigated during 2006. These same tracts were visited again during the summer and during
a week-long campaign in October 2007. These pre- and re-visits of specific tracts are part
of the methodology to assess the influence of seasonal factors on the survey results. The
October week also served to complete the processing of finds. Most of the fieldwork was
conducted during four weeks in the summer: from 18 June-13 July 2007.
During the summer campaign, two teams conducted the intensive archaeological survey.
The research concentrated on area B in the center of the island, surrounding the village of
Macherado in the modern community of Artemision (fig. 1). Area B is the largest of our
three research areas and it stretches from the valley of Achiouri near Koiliomeno in the
western mountain range to the area known as Macherado Gidou in the alluvial plain in
the center of the island. This area has been selected specifically because it represents the
full transition from the mountains to the alluvial plain, including the slopes, the foothills
and the transition zone between the foothills and the plain.2 This geography enables us to
study the variations in the distribution of archaeological material in these different types
* The Editorial Board of Pharos regrets that some information contained in the illusstrations is lost, because it was impossible to print them in colour. The full article with the original colour illustrations can be
viewed on the site of the Netherlands Institute in Athens: www.nia.gr/pharos15.html.
1 For a description of the project in general and preliminary reports on the previous campaigns: Van
Wijngaarden et al. 2005; 2006.
2 For the geology of the island, see Sorel 1993. In 2007, M. Künzel (VU University Amsterdam) conducted
geomorphological study of area B. His research will result in a detailed geomorphological map and erosion
models.
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Figure 1. Research area B. The area covered by field survey in 2007 is lighter

of landscape. Several known sites are situated in our area B, such as Melinado – Ayios
Dhimitrios and Vouyiatzo – Ayios Ioannis, both churches incorporating ancient remains.3
Palaiokastro is situated in the mountainous western part of the research area, while Mouzaki-Brouma lies in the southeast.4 The inhabitants of Macherado identify the hills above
their village as Palaiochora, perhaps indicating a long history of habitation in this part of
the island.
The survey teams conducted field walking in a total of 859 tracts. To this some 180 preand revisits from the April and October seasons may be added. All in all, ca. 25,000 finds
were collected, consisting mostly of pottery and lithics. In the mornings, two survey teams
worked their way eastwards, from the Achiouri valley in the west of the research area.
The hilltop of Palaiokastro with its medieval fortifications, was extensively covered. In the
afternoons, two additional survey teams worked their way westwards from the eastern
edge of the research area in the plain. The field teams usually consisted of 7 persons each,
including a team leader, a team assistant and five field walkers.5

3 Van Wijngaarden et al. 2005, site no. 22. The church of Ayios Ioannis was pointed out to us áfter the
publication of the 2005 article.
4 Van Wijngaarden et al. 2005, sites 23 and 21 respectively.
5 For a general description of the methodology, see Van Wijngaarden et al. 2006, 31-33.
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Methodology of the intensive survey
After evaluating the 2006 campaign, the methodology of the intensive survey has been
adapted somewhat.6 The basic unit of analysis is the tract, which is determined by topographic and geomorphologic boundaries in the landscape. The maximum length or width
of a tract is 50 meters, but usually they are smaller due to topographical variation. Not
all fields are accessible for the regular method of intensive survey. In the cases of steep
slopes or thick vegetation cover, tracts may be larger and surveyed by a so-called walkover: field walkers cross in an irregular order just to check whether major archaeological
remains have not been missed. Wherever vegetation prevented access to the specific fields
altogether, historical aerial photographs were inspected to see if anything indicative of
archaeological remains was visible.
According to the regular survey methodology, field walkers are placed at ca 5 m. intervals. Within a strip of ca. 2 m. width all archaeological finds are recorded, theoretically
representing 40% of the total of finds in the tract. During the 2006 campaign, the counting
of finds and the collecting was done simultaneously: the sherds in the bags were counted at
the end of each line. It was noted, however, that field walkers use different ways to collect
artifacts in the fields. These different ways, which are mostly personal and due to physical
habits and constraints, create a bias in the survey results.
In archaeological survey, the density of finds is a quantitative result calculated on the
basis of the amounts of sherds recorded in tracts.7 The collecting of finds is done primarily
to provide the qualitative data, such as chronology, typology and function. The research
bias created by the variety of personal ways of collecting may be expected to have its
largest effect on the quantitative results. In 2007, we decided to separate the counting of
artifacts from the collecting. Field walkers were asked to walk along a straight line, while
scanning their 2-meter strip and counting the number of artifacts with the help of clickers.
During their walking, they kept roughly the same pace, while, even though they bent over,
they refrained from crouching to inspect finds. After the counts were recorded, the field
walkers were asked to return along the same path to collect all finds in the way most comfortable to them. The number of finds collected has also been recorded on an individual
basis.
The new methodology was the subject of much discussion among team leaders and
field walkers. Our biggest fear was that the method would take so much time that it would
prevent us from covering a large area. This appeared not to be the case, partly because
field walkers could leave their personal items at the beginning of their path and picked
them up after the collection of finds. Also, the presence of a team assistant responsible for
the line-up of field walkers and for the recording increased efficiency. To our surprise, the
method appeared to lead to increased attention of field walkers to what they were doing. Especially in the cases of low numbers of finds, or when highly distinctive finds were
present, field walkers did their very best to retrieve “their” finds on the return.8 In short,
6 Cf. Tartaron 2003, 34-37.
7 Caraher et al. 2006, 12.
8 Most field walkers were disappointed when they had collected fewer finds than they had previously
recorded on their clickers. Generally, students evaluated their own performance by individually comparing
clicks and finds.
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whereas we hardly lost any time by the back-and-forth-method, the quality of collection
markedly improved.
Table 1
Total tracts with clicks and finds > 0 597
			
Average1			

Clicks			

Finds

35.9			

40.6

Number of tracts with < 15		

338 (56.6%)		

307 (51,4%)

Number of tracts with > 100

51 (8,5%)		

67 (11,2%)

			

Difference

Average Difference

More finds than clicks: 		

302 (50,6 %)		

Finds and clicks equal:		

160 (26,8 %)

More clicks than finds:		

135 (22,6 %)		

St. Dev/

10.1		

22.0

6.9		

11.5

It is of course interesting to compare the amounts counted and the numbers of finds actually collected (table 1). For a total of 597 tracts (from morning and afternoon teams)
both finds and clicks have been reported (tracts without any finds are excluded from this
calculation). In the majority of these tracts, the numbers are very low, consisting of just
a few finds per field walker. Only a very small proportion of the total of tracts has large
numbers of artifacts counted and collected. The maximum amounts have been recovered
in tract 3113, where 562 finds were counted and 698 collected. This tract is situated in the
area immediately west of Palaiokastro, where concentrations of flint artifacts and pottery
from various periods have been attested (see below, fig. 3: B)
As is clear from the lower half of Table 1, the field walkers usually collected more finds
than they had counted during the first inspection of their path. This may partly be due to
the fact that they were able to walk at their own pace and collect in their individual ways
on the way back. However, the fact that they had already inspected their path once before
collecting also seems to lead to more finds, thus increasing the quality of the work.
We have also investigated the extent to which full collection within the field walker’s
paths was indeed practiced. In a number of tracts with substantial amounts of finds, a
second field walker recorded archaeological artifacts in the path immediately after the
collection. As was to be expected, artifacts were still present in the field, in proportions
of 3-7% of the total already collected. This suggests that our sample of survey finds is approximately 35% of the total rather than 40%. This figure will be systematically tested
during the 2008 campaign. A study of the influence of a range of variables, such as sunlight,
direction and fatigue, on the recording of artifacts in the field is currently conducted by J.
Horn Lopez (VU University Amsterdam).
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Pre- and revisits

a

b

c

d

Plate I.	Vegetation cover in a tract in the east of area B, viewed from roughly the same spot in April
2007 (a), June 2007(b), October 2007(c) and April 2008(d).

In 2007 we continued to monitor the influence of seasonal factors on the vegetation cover
by pre- and revisiting a number of selected tracts in April, June/July and October. The
general prediction that the visibility of surface soil varies highly according to vegetation
has been confirmed also in our project (Plate I, cf. a-b-c).9 By extending our programme
of pre- and re-visits over a prolonged period of time, the unpredictability that is a consequence of this general statement has become clear. Agricultural practices, for example,
may vary from year to year, as is clear in Plate I. In April 2007, this field of young vines
was ploughed, while in April 2008, the vines were trimmed without ploughing, resulting in
a completely different level of visibility in the same week of another year.

9 Bevan & Connoly 2002, 127-128; Van Leusen 2002, 4.9.
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Figure 2	Artifact count in relation to surface visibility projected from field data collected in summer
2006 (a) and summer 2007 (b).
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Figure 2 shows two graphs in which the artifact counts collected during the summers of 2006
and 2007 are plotted in relation to visibility. Both graphs show that surface visibility has no
positive correlation with the amount of artifacts counted in each tract. When R (correlation
coefficient) is nearer to 1 than to 0, one can speak of a positive correlation. In both sets of
data the coefficient R is approximately 0.26 and 0.18 and expresses no significant correlation
between the recorded number of clicks and the visibility.10 All this indicates that surface visibility has an unpredictable role with regard to artifact count and collection. Due to this unpredictability, we do not consider it wise to make statistical corrections of recorded amounts
of artifacts. Instead, the visibility is simply indicated on a scale of 1-6 to be able to assess the
significance of the survey results. We will continue our programme of pre- and revisits to
acquire insight in the influence of seasonal factors over a longer period.

Palaiokastro
Much of the intensive archaeological survey took place around the hilltop of Palaiokastro. This prominent hilltop (appr. 400 meters) is situated to the southwest of the town of
Macherado, between two valleys leading from the foothills into the mountains (Plate III).
Palaiokastro has a majestic view of the central plain and it controls several routes from the

Plate II. The hill of Palaiokastro seen from the central plain
10 For a more detailed preliminary analyses of the visibility on the basis of or pre- and revisits programme,
see Pieters 2008.
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plains into the mountains. Interestingly, several local inhabitants of the area have told us
that there used to be a city in the area “before the current capital was established.” Many
of the stories connected to this hill involve a king and queen, who buried their riches when
attacked by pirates from the sea.11
That Palaiokastro, or Palaiofylakes, constituted an important archaeological site was already
known. In 1990 the 6th Ephorate of Byzantine Archaeology carried out excavations and measurements on the top of the hill near existing fortifications.12 These investigations indicated
that there are fortifications that were tentatively dated to the 8th and 9th century AD. From
this period several attacks by Arab raiders have been recorded.13 The medieval structures of
Palaiokastro may perhaps be related to the church of Lagopodo-Ayios Nikolaos Spiliou.14
The church in the cave is situated on the opposite slope north of Palaiokastro and is directly
visible from the summit. The frescoes in the cave have been dated top the 11th-13th centuries.
In addition to the medieval remains, Sordinas has reported the presence of lithics and pottery fragments on Palaiokastro, which he considered to belong to the Early Bronze Age.15

Figure 3. Find densities in the area of Palaiokastro
11 These stories were told to us by three different informants. Currently, Dave Susan (University of Amsterdam) is recording the stories told by local inhabitants about each of our three research areas.
12 Mylonas 1991.
13 Soustal 1981, 52-53.
14 Vokotopoulos 1970, 14-15. Some tourist guides mention that the cuttings in this church are of Roman
date, but the origin of this information is unclear to me.
15 Sordinas 1970, 128.
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The two survey teams managed to cover much of the hill itself and the valleys around it
(fig. 3). However, some parts of the hill were covered with thick vegetation and were impenetrable for field walking. In all of the lower tracts surrounding Palaiokastro hill to the
north, west and south there was a relatively high proportion of lithics among the collection of finds. This was especially the case in the valley to the west, which is called Achiouri.
When we surveyed the slopes to the north of this valley, a relatively high number of lithics
was noted as well. On the higher plains above the slopes, a concentration of lithics was
attested in an area that had recently been bulldozed (fig. 3: A). A first inspection suggests
that among the lithic finds are tools, debitage and natural flint. The heavy patination of
these finds suggests that these object belong to the Palaeolithic rather than to later periods.16 From a typological point of view, the lithics from Palaiokastro appear to resemble
those discovered at Mouzaki-Brouma in the plains below.17
At the eastern end of the valley of Achiouri a number of tracts yielded very large
quantities of finds (fig. 3: B). All these finds were very worn and there appear to be pottery
fragments from different chronological periods: prehistoric, Roman and (early) modern.18
In these same tracts, we conducted a total of 9 corings by hand auger to a maximum depth
of 1.88 m. The aim of these corings was to relate the surface scatters to the subsurface
materials. The corings did not reveal a clear stratigraphy, but small ceramic sherds of not
more than 2 cm in size were found in seven cores at a level no deeper than 130 cms, indicating that the pattern visible on the surface continues below. Pieces of charcoal and olive
pips were also found. Since these tracts are surrounded by hills and slopes on all sides,
we believe it is the catchment area for erosion sediments. In particular, the hill called
Kakoligani directly to the east of these tracts may have been one of the original sources
of the finds in these tracts. The hill is the western outcrop of the Palaiokastro saddle and
appears to have been suitable for settlement. Unfortunatly, Kakoligani is currently inaccessible due to the thick vegetation cover. Historical photographs show that this hill was
intensively cultivated on agricultural terraces until the 1980’s.
On the ridges and plateaus to the west of the top of Palaiokastro (fig. 3: C), the remains
of several walls were noted, which do not seem to belong to the medieval structures on
the top. Neither do they seem to serve agricultural purposes. This general area has yielded
relatively large quantities of finds, most of which appear to be ancient rather than medieval. In a small cave in tract 2121 many large fragments of a pithos were recovered, which
have tentatively been assigned a Classical-Hellenistic date (Plate IIIa). Roman Combed
Ware was also found (Plate IIIb), as was the base of a decorated cup, possibly dating to
the Geometric period (Plate IIIc). Pottery identified as Classical-Hellenistic (Plate IIId)
and Roman was also attested on the slopes to the north of the summit (fig. 3: D). Our
researches have made very clear that habitation at Palaiokastro took place in several periods and at different spots on the hill.
16 Runnels, Karimali & Cullen 2003, 141-142.
17 Van Wijngaarden 2005, 68. The typological study of the lithics from the Zakynthos Archaeology Project
has only just begun and is coordinated by Professor Kourtesi-Phillipaki (Kapodistrian University Athens).
18 These chronological qualifications are assigned on the basis of inspection in the field only. The study
of the pottery is still in its initial stages and is coordinated by Professor Vladimir Stissi (University of Amsterdam).
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Plate III. 	Finds from Palaiokastro: a: Classical-Hellenistic pithos; b: combed ware sherd; c: decorated
cup; d: black-glaze rim sherd.

The geological survey
Before the construction of the Zakynthos airport in the 1970’s a lake was situated in the
area between Laganas and Kalamaki that was known as Limni Makri. This area was chosen to investigate coastline development and tectonic evolution of southern Zakynthos.
A special point of attention is the possibility that the peninsula of Vasilikos was once de-
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tached from the rest of the island (cf. Plate IV). The formation of the central plain through
sedimentation would then have connected the two parts. We are also particularly interested in the relationships between the seismicity of the island and the coastline development.
The central plain is very prone to shaking during earthquakes.19

Plate IV. 	The central plain seen from the east. Limni Makri was once situated in the area of the modern
airport. A maritime passage may once have existed between the peninsula of Vasilikos and
Zakynthos town

The geological study contains two main parts: fieldwork and laboratory analysis. During
fieldwork, coring has been used as the main data collection method. At 23 points hand
augering was employed (with diameters 7 cm and 3 cm) and sediments were sampled. The
maximum depth achieved by coring was 6 m. Core samples were classified as mostly silt,
silt loam and silty clay loam. Beside soil samples, different types of shells were collected
from the cores. The laboratory studies of the soil samples, mainly grain size determination,
and on the shells are still in progress. A number of samples will be dated by C14 analysis,
which should provide clues for the chronological phasing of the sedimentation process in
this part of the plain.

19 Theodulidis & Papazachos 1992.
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Figure 4. Limni Makri on a topographical map of 1896

During the geological fieldwork a pottery sherd and a piece of shell were encountered in
one of the corings at a depth of 3.10 m. below the present surface (fig. 4). The sherd is a
body fragment without any diagnostic characteristics. It is hard-baked and thin walled and,
with its the buff-beige color, tentatively to be dated in the Classical-Hellenistic periods.
The shell associated with this pottery fragment has a tiny hole that is perhaps not natural
and it may have been used as bead. These tiny pieces of archaeological material provide
some information about the speed of the sedimentation process in the area.20 We expect to
20 During the geomorphological description of area B, M. Künzel found a flint artifact and a probable
prehistoric pottery fragment at a depth of almost 2 meters below the present surface in the area of
Macherado.
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be able to interpret the depositional history of the region and to reconstruct the development of the ancient landscape.

Preliminary conclusions
The research in our area B will continue in 2008. A number of preliminary observations
can already be made:
• Lithic artifacts are distributed very widely in area B; they occur in almost every tract in
substantial quantities.
• The lithics in the area of Palaiokastro resemble those found at Mouzaki-Brouma in
2005. At the time these were tentatively dated to the Middle Palaeolithic period.
• The hill of Palaiokastro is clearly an important multi-period site. The walls visible on
the summit require specific surveying with geodetic equipment.
• The geological research indicates that the speed of erosion and sedimentation on
Zakynthos is very high, suggesting that the landscape must have been entirely different in the past.
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The Neolithic Site of Kamára in the
Soúrpi Plain (Thessaly, Greece)
Reinder Reinders, Lia Karimali, Wietske Prummel,
Vasso Rondiri, Vasiliki Tzevelekidi and Mies Wijnen

1. The survey of the Soúrpi plain (Reinder Reinders)
Previous research
Since 1990 the Groningen Institute of Archaeology has conducted several archaeological
survey campaigns in the Almirós and Soúrpi plains in Thessaly (Greece). For an overview
of the aims and results of the campaigns the reader is referred to a contribution in Pharos
(Reinders 2001) and to Volume 5 of the publication series of the Netherlands Institute at
Athens (Reinders and Prummel (eds) 2004). The latter publishes data on the prehistoric
sites in the Almirós and Soúrpi plains, including two Neolithic sites: Magoúla Zerélia and
Magoúla Ambélia Almiroú. Data on a third Neolithic site, at Karatsádhagli, has appeared
previously in the periodical Pharos (Reinders et al. 1995).
Four other Neolithic sites are known in the Almirós area: Magoúla Almiroú, situated
east of Almirós; the site of Kamára, east of the village of Drímona; Bélitsi Magoúla near
Mikrothívai and a Neolithic site near the National Road, just north of the Kerasórrema.
Magoúla Almiroú is mentioned by Wace and Thompson (1912, 10) in their gazetteer of
prehistoric sites: ‘Nº 64. Maghúla Almiriótiki, fifteen minutes east of Almiros’. During the
survey campaign of 2006 a sample of artefacts was collected at Magoúla Almiroú from two
plots of land: a lentil field and a cotton field. The results will be published in a forthcoming
volume of Pharos. The other three Neolithic sites were not known until the widening and
reconstruction of the National Road. The location of the Neolithic sites in the survey area
is shown in fig. 1.
A series of archaeological sites were found and excavated when the National Road in
the Soúrpi and Almirós plain was widened. Two Neolithic sites, Bélitsi Magoúla and the
site north of the Kerasórrema were excavated by the 13th Ephorate of Prehistoric and
Classical Antiquities at Vólos. The results of the excavation at Bélitsi Magoúla were published by Vouzachakis (2001). A preliminary report on the excavation of the site north of
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Figure 1. L
 ocation of the Neolithic sites in the survey area

the Kerasórrema river was presented at the third congress of Almiriotic Studies, but has
not yet been published.
Vasso Rondiri of the 13th Ephorate of Prehistoric and Classical Antiquities has conducted excavations at the Kamára site. In 1998 a rescue excavation took place due to the
widening of the National Road, followed in 1999 by the excavation of a trench along the
National Road where OTE placed telephone cables.
A survey of the Soúrpi plain was conducted by the Groningen Institute of Archaeology
in 2000 and 2002 in cooperation with the 13th Ephorate. In 2000 we focused on the slopes
on either side of the plain and in 2002 on the central part of the plain. An overview of the
results was published by Reinders (2005). Separate articles were published on the Middle
Bronze Age sites (Reinders and Prummel 2004; Reinders et al. 2001) and the habitation in
Medieval times (Reinders and Aalders 2007). Among the sites in the Soúrpi plain was the
Neolithic Kamára site, which was visited in 2000 as well as in 2002. The first results of the
excavation and survey campaigns at Kamára are presented in the present article, which
also comprises a comparison of the data from both excavation and survey.
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The landscape of the Soúrpi plain
The Soúrpi plain is a narrow flood plain enclosed by hills and mountain ridges along three
sides and an opening to the Pagasitikós in the north. The plain is bordered to the west by
the foothills of Mount Óthris and to the east by the ridge of the Kokkinóvrachos. A range
of low hills borders the plain to the south. The main river, the Salamvriás, originates in the
Óthris, traverses the plain and empties into the Pagasitikós.
Eight landscape zones can be distinguished in the survey area. First of all the Soúrpi
floodplain, consisting of the sediments of the river Salamvriás (or Salambriás): sand, pebbles and cobbles (fig. 2). Until the 1950s the Salamvriás river and a number of tributaries
occasionally flooded the Soúrpi plain so that the small village of Ayía Triáda had to be
protected by walls and ditches. Today the lower course of the Salamvriás and its tributaries are canalized, but a remnant of the original course, with patches of reed, can still be
observed in the fields to the west of the present day canal. The Salamvriás emptied into
a backswamp behind a system of sandy beach ridges along Soúrpi Bay. The coastal area
can be divided in three landscape zones, from land to sea successively: an estuarine area, a
coastal zone and a zone of coastal waters (fig. 3).

Figure 3. Landscape zones at the transition of the Almirós and Soúrpi plains
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Van Straaten (1988) studied the mollusc shell assemblages from a coring in the estuarine
area near the coast. He concluded that around 3000 BP the area was already a salt marsh,
but before that date the area gradually developed from an open bay (7,000 BP), to a
lagoon (5,000 BP) until the lagoon silted up and became a salt marsh. To the south the
estuarine area is bordered and perhaps also covered by the sediments of the floodplain
of the Salamvriás. Although no corings have been conducted in this zone we suppose that
sedimentation started around 1000 BC when human impact in Óthris mountain is evident,
resulting in sedimentation along the shore of the Pagasitikós (Woldring 2003, 168–174;
Reinders 2004, 4–5).
Soúrpi Bay must have been much larger in Neolithic times than today and possibly extended until or even farther south than the area with the toponym Áyios Yeóryios, where
marine clayey sediments are visible in the river bank beneath the sandy sediments of the
floodplain. The Salamvriás river and its tributaries emptied into this ‘extension’ of Soúrpi
Bay as well as small, these days brackish streams that originate from several springs at the
foot of the Kokkinóvrachos. Bottema (1988, 221) conducted a coring in the northwestern
part of the estuarine area and concluded that at about 7,000 BP ‘there was an oak-grass
steppe at some distance from the coast, while the xerophitic vegetation as we know it
today was not yet established’. We might perhaps expect marshy meadows around Soúrpi
Bay in Neolithic times.
Low montane zones flank the Soúrpi plain on three sides (fig. 2). The ridges of the Kokkinóvrachos and Mount Chlomón, consisting of limestone and flysch, border the plain to
the east. To the west the Soúrpi plain is flanked by the foothills of the Óthris, consisting of
limestone, flysch and igneous rocks. At the southern end of the plain a low range of hills,
consisting of graywacks, gives access to the plain of Pelasyía along the Maliakós (Geological map, sheet: Almiros).
Alluvial slopes are situated along the montane zones of Mount Óthris, Kokkinóvrachos
and the range of hills to the south. These slopes extend along the full length and width of
the western and southern sides of the plain. The alluvial slopes along the Kokkinóvrachos
are restricted to the area around the village of Soúrpi. To the north of the Soúrpi area the
outcrops of the Kokkinóvrachos extend to the floodplain, with alluvial fans in between.
Slopes on which the bedrock lies at or close to the surface occur particularly along the
eastern side of the plain in the Palioúris area and near Kefálosi and Kondarólaka in the
northwestern part of the plain. The lower parts of the alluvial slopes along the Soúrpi plain
are covered by the sediments of the Salamvriás.
The Almirós plain is a huge alluvial slope between two active fault lines; a strong earthquake occurred in 1980. Three large rivers and the beds of several smaller rivers and erosion gullies are deeply cut into the plain. These seasonal rivers, which empty in the Pagasitikós, are dry for the greater part of the year. After heavy rainfall the coastal area floods, and
a wide zone of river sediments is deposited along the coast: a coastal flood plain (fig. 3).
Archaeological sites, or rather artefact scatters, were found in all landscape zones of
the Soúrpi plain, but the greater part of the sites are situated on the alluvial slopes to the
west of the plain. The visibility in the central part of the plain proved to be very good.
Large parts of the floodplain and the lower foothills were cultivated with cotton, which
enabled us to walk long trajectories from north to south between rows of cotton plants.
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Many sites showed artefacts belonging to only one period, while the distribution of artefacts was restricted to a sharply defined area. The plots of land between archaeological
sites were almost void of artefacts. Visibility on the higher parts of the slopes was poor and
largely dependent on the crops cultivated. Archaeological sites could also be identified on
the alluvial fans used as pasture land. Again, many sites belonged to one period only and
had clear boundaries.
The Neolithic Kamára site
The Neolithic site of Kamára (HASP 2000/29) was visited for the first time on 17 July 2000.
The site is located on one of the finger ridges east of Drímona close to a site which dates
to the Late Roman/Early Byzantine period. The Neolithic site of Kamára is a large site,
covering several plots of olive groves, cornfields, stubble fields, cotton fields and wasteland.
The site is situated on the alluvial slope to the western side of the Soúrpi plain and measures about 400 m x 200 m, covering an area of approximately 5 ha. The corn fields were
not surveyed due to bad visibility in 2000. In the other fields the visibility varied from bad
to good. The soil was grey to red, in some fields very stony. The Kamára site allows a good
view of the Soúrpi plain. The area with the toponym Kamára is shown on the topographical map no. 5346/2 (1:5000); coordinates: -19.300 and -7.250 (fig. 4).

Figure 4. L
 andscape zones at the transition of the Almirós and Soúrpi plains
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Sketches of the site and its environs are presented in figs 4–6. The finger ridges on which
the site is situated slope eastwards in the direction of the National Road and also slightly
to the south where a small gulley forms a natural border. A road cuts the site in two parts.
The northern half of the site, with an altitude of 55 m above sea level, is for the greater part
situated in a large olive grove. In 2000 artefacts were collected from the plots numbered
1–13 (fig. 5). The number of each plot and land use is given as well as the total number of
artefacts found and an indication of visibility on the plot. In 2000 circumstances at plots 6
and 10 were excellent, because the land was ploughed to grow olives.

Figure 5. K
 amára site, showing fields and numbers of artefacts collected in 2000

The site was visited again in 2002 on 17 and 20 July. Plots 8 and 9 had just been ploughed
to cultivate Greek mountain tea and artefacts were abundant. Unfortunately there was no
possibility of laying a grid between the young tea plants in order to collect the artefacts
from squares of 2 x 2 m. The numbers of the plots as well as the numbers of artefacts per
plot are shown in fig. 6. The finds consisted of many thick red sherds, grindstones and small
pieces of flint and obsidian. The ceramic artefacts varied from coarse to fine wares and
included bases, rims, handles, lids and body sherds. Among the lithic artefacts were grinding stones, flint and obsidian tools and stone axes. Animal bones, antlers and oyster and
cockle shells were also found and several pieces of wattle and daub indicated the location
of a house.
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Figure 6. K
 amára site, showing fields and numbers of artefacts collected in 2002

Although the Kamára site was already known and a small part of it had already been excavated by Greek archaeologists, the site proved to be much larger than was expected by the
excavators. The Kamára site is not a magoúla, a settlement mound like Magoúla Zerélia,
but a ‘flat-extended’ site, as Halstead (2006, 11) called this type of site.
The next sections discuss the artefact assemblages collected at the Kamára site.

2. Excavations at the Kamára site

2.1 Introduction (Vasso Rondiri)
The rescue excavation at the Neolithic site of Kamára in the Soúrpi plain was carried out
in two phases. The first phase (1998) took place during works along the National Road and
the second one (1999) when OTE lay telephone cables in the olive grove belonging to Mr
Voulgaris, close to the National Road and only 50 m from the first phase excavated area
(Rondiri 1998, 427-429).
The 1998 excavation revealed two strata. The upper stratum consisted of a hard clayish
soil of brown or brownish red colour; the second was soft and sandy and of a yellowish red
to reddish brown colour. Natural soil was reached at a depth of 2 m.
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Due to previous destruction caused by ploughing or earlier works along the National
Road, the architectural remains are fragmentary and the picture concerning building materials and structures is not clear. Much building material came to light with regard to
roof construction. The existence of post holes suggests elliptical house-planning with stone
foundations. An elliptical stone structure, a clay layer with finds in situ, probably a house
floor, and a rectangular structure with burned material and animal bones could be added
to the architectural features.
The pottery found was monochrome and decorated. The plain pottery is of brown, yellowish red or black clay, either burnished or not and the shapes consist of phialae, lekanes,
bowls and storage vases. The decorated pottery comes from open or closed shapes and
belongs to five different categories according to the surface finish: red burnished, white on
red and red on white (linear and solid style and flame pattern).
The rest of the finds are chipped (flint, obsidian) and ground (schist, serpentinite)
stone tools, bone tools and various clay objects, such as figurines, spindle whorls, sling bullets, spools, spoons and models of tables. Also found was jewellery made of stone, bone or
shell. The fauna consists of mammal bones (bovids, sheep/goat), fish bones and sea shells.
The rescue excavation of 1999 took place in Mr Voulgaris’s olive grove at a distance of 50
m west of the area excavated in 1998. Due to the OTE works a trench was dug crossing
the olive grove on an S–N axis parallel to the National Road. The excavated area covered
a space of 120 m2 extending along a trench no more than 1.50 m wide.
The excavation revealed some architectural remains of the already known site of
Kamára that was dug in 1998 during the construction works along the National Road. The
main difference between the two excavations was that the surface destruction was on a
smaller scale in the field since olive trees do not need deep ploughing. As a result we have
some information about building materials and structures.
The main architectural feature of the excavation was the revelation of an extended
stone pile along the ditch dug by OTE, which seems elliptical in its plan, although there
is not much to be said about it since it was dug in fragments. It consisted of plain stones
mixed with potsherds and clay debris. West of the stone pile, four post holes and an elliptical hearth were found. Because of the small scale of the excavation, it is not possible to
give any hints on how the stone pile was used.
The finds include a remarkable amount of chipped and ground stone tools of various
kinds. Also found were bone tools, all kinds of clay objects as found in the excavation of
1998 as well as jewellery made of marine shells. The fauna is represented by bones of bovids, sheep/goats, pigs and marine shells. There are also plant remains, possibly representing oak tree.
The pottery, which will be discussed below, consists mostly of undecorated sherds and
to a smaller degree of painted sherds belonging to vases decorated in three styles (solid,
flame and linear patterns).
2.2. The pottery (Vasso Rondiri)
Due to time limitations it was decided to give only a brief report of the excavated material.
This also meant that the pottery described in this article represents only a small sample of
the excavated material. Since the 1999 excavation gave a better picture of the stratigraphy
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of the site than the 1998 excavation did, the sample used in pottery analysis came from
the 1999 dig. However, in order to ensure a representative sample, two aspects had to be
considered:
1. The pottery chosen for analysis did not follow a specific sample strategy. It was decided that the analysis would give better results if it consisted of sherds coming from
all layers. Trench 2 of the excavation was chosen for that purpose, since all strata are
represented.
2. The main criterion, but not the only one for picking up sherds from each layer, was
the colour of the fabric. It seemed that 10–15 sherds from each layer could cover all
fabrics.
The final sample consisted of 119 sherds coming from all layers of trench 2. Due to time
limits, material from the excavated stone pile was not included. In addition to the colour
of the fabric, it was important to consider some other aspects of the pottery from Kamára,
such as looking at different parts of the pots for identifiable shapes; mainly lips, bases and
carinations. Each of the 119 sherds was analysed macroscopically through a magnifying
glass (magnification 8x) and all the basic technical characteristics were recorded.
Macroscopic analysis
Ware types The sherds from Kamára were divided into four different wares according to
the size of their non-plastic inclusions (Orton et al. 1993; Bullock et al. 1985):
1. Ware type 1 (26 sherds): sherds with inclusions varying from <0.5 mm to 0.5 mm. This
category had from <3% to 5% inclusions for the majority of the sherds and 7% for the
rest. All layers gave well-sorted sherds; roundness was either up to 5 on the roundness
estimation chart (Barraclough 1992) or was not estimated.
2. Ware type 2 (56 sherds): sherds with inclusions from 0.5 mm to 1 mm. Most of these
had from 5% to 7% inclusions and 3% for the rest. The majority of the inclusions were
either well or moderately sorted and the rest poorly sorted. The roundness varied from
3 (subangular) to 5 (rounded).
3. Ware type 3 (29 sherds): sherds of this type varied in size from 0.5 mm to 2 mm. The
majority had 7% inclusions. Only two layers gave sherds with 5%, one with 10% and
one with 3%. The inclusions were either moderately or poorly sorted and the roundness was 2 (angular) or 3.
4. Ware type 4 (eight sherds): size varied from 0.5 mm to >3 mm. Most layers revealed
7% or 10% inclusions. It is worth noting that one of the layers did not give an estimation. Sorting was either moderate or poor or non-estimated (in two layers). Roundness
was from 3 to 5. In two layers it was not estimated.
Non-plastic inclusions The non-plastic inclusions in the ceramic sample from Kamára consist of sand, mica, quartz, dark brown stone and sometimes flint. Following the four ware
categories the non-plastic inclusions are distributed as follows:
1. Ware type 1: inclusions are mostly light-coloured sand with mica and sometimes limestone or calcite. To a lesser extent there is sand of a dark colour (grey to dark grey)
and/or quartz.
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2. Ware type 2: includes mostly light-coloured sand (sometimes limestone) mixed with
quartz. Mica is also present. To a lesser extent there is sand of a dark colour and micaceous schist (Rice 1987).
3. Ware type 3: sand of a light colour (sometimes limestone) or dark colour mixed with
quartz and micaceous schist. Calcite is also present.
4. Ware type 4: only light-coloured sand (sometimes limestone) or dark-coloured sand
mixed with mica and/or sometimes quartz.
Finishing methods The surface of the sherds was well preserved and that made it easy to
observe the main aspects of surface treatment. The largest group of sherds had a slightly
burnished surface (44%), whereas a slightly smaller group of sherds bore a slip of some
sort (34%). Smaller groups of sherds had a highly burnished surface (13%) or were only
smoothed without any other kind of treatment (9%).
Of the 119 sherds in the sample, 72 sherds had no decoration (60%), 29 sherds belonged to the A1 category (Tsountas 1908) making a ‘metallic sound’ (25%) and 17 sherds
were painted (15%).
The pottery sample included one sherd possibly decorated by the black-topped technique and two sherds with plastic decoration on the outside (one round knob and one oval
knob) (fig. 7).

Figure 7. C
 arinations and plastic knobs

Painted sherds As mentioned previously, painted pottery in Kamára covers all the basic
categories in existence through all three phases of the Middle Neolithic period, that is,
solid style, flame pattern and linear style (fig. 8). There was no scraped ware (A-3ε, Wace
and Thompson 1912). Although we are dealing with a small sample, the pottery examined
here covers all categories. Also, the pottery sample from Kamára covers all three categories listed by Tsountas and Wace and Thompson as A-3α, A-3β and A-3γ (Tsountas 1908,
Wace and Thompson 1912).
Without going into detail, here are some observations with respect to the painted pottery in the Kamára sample:
• The sample contained 17 painted sherds of which only 14 were well preserved.
• Only one sherd with a linear motif belonged to the first category (A3α – white on red).
Nine sherds belonged to the second category (A3β – red on white) of which seven
sherds could be classified according to the characteristic motifs of the Middle Neo-
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Figure 8. P
 ainted pottery

lithic: one sherd of the solid style, three sherds of the flame pattern and three sherds
of the linear style. Only one sherd belonged to the third category (A3γ – red painted
pottery).
• According to the recorded data of the excavation there seems to be only a slight association between the layers and painted pottery: the sherd of the first category was
found in layer 3 together with sherds of the third category. Sherds of the second category were found only in layers 4 and 6 and sherds of the third category were found in
layers 3, 5, 7, 9 and 10.
Firing techniques The colour of the core suggests that the majority of the sherds were
well-oxidized (64%), whereas a smaller number (36%) were not well-oxidized. A more
detailed observation showed that 53% of the sherds were completely oxidized and had a
red or yellowish colour; 11% of the sherds were not oxidized at all and had a dark grey
or black colour. Another 11% were not oxidized very well. Twenty percent of the sherds
were fired in an incompletely reduced atmosphere, since they had a two-colour core; 5%
were fired in a fairly reduced atmosphere as they had a thicker dark grey or black core
between two thinner zones of a lighter colour (red or yellowish). The examination of the
colour of the core according to the Munsell Soil Color Charts (MSCC 1975) showed that
all the cores belonged to the Yellow-Red variety. Fifty-two percent of the sherds had more
reddish colours of the dark variety (2.5YR), 30% were dark yellowish to brown (5YR)
and 18% were lighter varieties of yellow and brown (7.5YR).
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Figure 9. R
 estricted bowls

The examination of the exterior and interior surface of the sherds gave the following
values:
10R

Exterior

8%

Interior

4%

2.5YR

“

31%

“

41%

5YR

“

37%

“

33%

7.5YR

“

22%

“

20%
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Figure 10. U
 nrestricted bowls

The higher percentage values having to do with core colour and the interior surface of
the sherds were reached in the red variety (2.5YR). This seems to agree with the colour of
the core. Also quite high were the values of the exterior red colour (2.5YR) as well as the
yellowish reds and pale browns in both surfaces (5YR). The other two varieties (10R and
7.5YR) were less represented or not represented at all.
Hardness The hardness of the exterior surface of the sherds was measured using a bronze
coin in a ‘scratched’ (hardness <3 on Mohs’ scale) or ‘not-scratched’ scale (hardness ≥ on
Mohs’ scale). Of the whole sample 88 sherds could be scratched (74%) and 31 could not
(26%). Half of the ‘not-scratched’ sherds belonged to the A1 category producing a ‘metallic sound’.
Type analysis
Shapes Apart from one or two complete vessels, the pottery sample was highly fractured.
Only a few fragments could be joined. A sample of 16 fragments that belonged to the same
vessel gave a good idea of the vessel’s initial form.
We could distinguish the following categories of shapes:
1. Hole mouth jar (Kotsakis 2006, fig. 5.3). Closed or spherical bowl. There are only three
fragments of this shape.
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2. Restricted bowl (Kotsakis 2006, fig. 5.1). A bowl with moderately inward inclining wall.
There were 11 fragments of this shape (fig. 9).
3. Unrestricted bowl (Kotsakis 2006, figs 5.1 & 5.5). A bowl with moderately outward inclining wall. In this category we may also include the shapes called ‘lekanida’ and ‘cup’
(Kotsakis 2006, figs 5.2 and 7, see also Wijnen’s contribution in the present article).
There were 22 pieces of this shape. To this category belong the 16 fragments of the
above-mentioned sample (fig. 10).
4. Shallow bowl (Kotsakis 2006, fig.7). A bowl with an outward inclination. The sample
included six fragments of this shape (fig. 11).

Figure 11. Shallow bowl

5. Necked jars (Kotsakis 2006, fig. 4). These are typically Middle Neolithic storage vessels.
We could identify 13 sherds coming from this vessel shape (fig. 12).

Figure 12. Collared jars

6. Kylix (Kotsakis 2006, fig. 5.8). This is the typical shape of Tsountas’s A1 category, better
known as «μεταλλικ φιλη». There are seven fragments of that shape.
7. Open vessels. This term includes all body sherds not found to belong in any of the
previous shapes. As a criterion, the interior surface of the sherd was observed. Sherds
belonging to the open vessels had a worked interior, which could be an indication that
the vessel was of an open shape. We counted 29 sherds of this kind, also including one
cylindrical spout.
8. Closed vessels. The opposite of the previous category. We counted 28 sherds of this
type.

74

Reinder Reinders et al.

Wall thickness We measured the wall thickness of all sherds. Three categories were distinguished:
1. Sherds with walls up to 5 mm thick were considered thin; 54% of the total.
2. Sherds with walls ranging from 5 mm to 10 mm were medium; 40% of the total.
3. Sherds with walls more than 10 mm were considered thick; only 6% of the total.
Rims The rim diameter of the sherds was measured. Obviously, measurements could only
be taken from well-preserved sherds. In rim sherds belonging to hole-mouth jars and restricted bowls, their diameters ranged from 10 cm (minimum) to 20 cm (maximum). Unrestricted bowls and shallow bowls had a diameter ranging from 10 cm (minimum) to 16
cm (maximum). All rims belonging to necked jars proved to have a diameter of 14 cm. No
kylikes had preserved rims, and open and closed vessels were represented only by body
sherds.
Rim shapes were also observed. Of all rim fragments belonging to the Kamára sample
only two fragments had rolled rims (fig. 13). There were no ledge rims. Four rims came
from high-necked vessels. The rest showed no abrupt changes in vessel wall. This category
includes 16 fragments with blunt lips.

Figure 13. R
 olled rims

Bases There were only eight base sherds, divided into three sorts:
1.	Ring bases. There were two squat ring bases, one flaring, one straight and two flat ring
bases, both straight (fig. 14).
2.	Flat bases. There was only one flat base forming an angle of 45˚ with the body (fig.
15).
3. Pedestal ring. There were three fragments (fig. 16).
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Figure 14. R
 ing bases

Figure 15. F
 lat base

Figure 16. P
 edestal ring

Handles There were only three pierced lugs in the Kamára sample (fig. 17).

Figure 17. P
 ierced lugs
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Chronology
When dealing with such a small pottery sample, it is not possible to go into a detailed
chronology. This is also the case when the excavated area covers only 5% of the whole
site. Both facts would not allow any accuracy on the duration of the site, at least as far
as pottery is concerned. Even so, the characteristics of the pottery analysed above can
give sufficient hints to lead to a preliminary chronological framework. These hints could
be traced in such elements as the typical characteristics of the Middle Neolithic pottery,
mainly finishing methods, fabric colours and shapes. All the above are well represented
in the Thessalian sites of the same period, some of which are mentioned by Mies Wijnen
in the present article. In addition, painted pottery is well represented by patterns used
through all three phases of the Middle Neolithic period.
Conclusions
All the arguments listed above apply to the macroscopic analysis of the pottery sample
from Kamára where a more thorough interpretation is needed with regard to ceramic
technology and production on site. Although the pottery sample is small, it is quite sufficient to give a preliminary picture of the excavated pottery and its characteristics.
Since one of the purposes of the analysis is to compare the survey material with the
excavated material (see section 3.1), most certainly the two samples have many things in
common. This is one more fact that strengthens the dating of Kamára to the Middle Neolithic period.

2.3 The faunal assemblage (Vasiliki Tzevelekidi)
Introduction
Although an increasing number of Neolithic faunal assemblages from Greece have now
been studied, the extent of temporal and geographical (regional and local) variation in animal exploitation remains unclear. The small assemblage from Middle Neolithic Kamára
in the Almirós area of southeast Thessaly thus offers considerable comparative interest
alongside other Neolithic assemblages from Thessaly (e.g. Karatsádhagli: Reinders et al.
1997; Achílion: Bökönyi 1989; Árgissa Magoúla: Boessneck 1962; Dimíni: Halstead 1992;
Ayía Sofia Magoúla: Von den Driesch and Enderle 1976; Plateía Magoúla Zárkou: Becker
1999) and other parts of Greece (e.g. Knossos on Crete: Isaakidou 2004).
Methods of analysis
The selected sample was collected by hand, without sieving. During preliminary sorting,
only those bones that could be identified according to anatomical unit and taxon were
separated for detailed recording. Bones from the trunk (vertebrae, ribs and sternum) and
skull (other than the mandible) were excluded from the analysis. More specifically, the anatomical units selected for detailed study were: horn cores, mandible and loose mandibular
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Table 1: Breakdown of body part representation by taxon.

Cattle

Pig

Sheep/
Goat

Sheep

Goat

Red
Deer

Small
Carnivore

Total

Horn Core/Antler

-

-

-

-

3

-

-

3

Mandibles

-

1

-

6

3

-

-

10

Loose mandiblular
teeth

2

-

-

5

-

-

-

7

Scapula

-

1

5

3

1

-

-

10

Humerus proximal

-

3

6

-

-

-

-

9

Humerus distal

2

6

9

4

2

-

-

23

Radius proximal

2

8

13

3

-

-

-

26

Ulna

-

2

-

-

-

-

-

2

Radius distal

1

4

8

4

-

-

-

17

Metacarpal
proximal

2

-

1

1

1

1

-

6

Metacarpal distal

2

1

7

1

2

-

-

13

Pelvis

4

1

1

6

1

-

-

13

Femur proximal

5

5

10

-

-

-

-

20

Femur distal

4

5

8

3

-

-

1

21

Tibia proximal

5

4

13

1

-

-

-

23

Tibia distal

2

5

13

5

-

-

-

25

Astragalus

-

1

1

2

-

1

-

5

Calcaneus

3

2

2

2

1

-

-

10

Metatarsal proximal

2

-

11

2

2

-

-

17

Metatarsal distal

-

-

7

1

2

-

-

10

Phalange 1

2

-

4

-

-

-

-

6

Phalange 2

2

-

-

-

-

-

-

2

Phalange 3

1

-

-

-

-

-

-

1

Metapodial
proximal

-

-

2

-

-

-

-

2

Metapodial distal

2

-

4

-

-

-

-

6

Total

43

49

125

49

18

2

1

287

%

15

17.1

43.6

17.1

6.3

0.7

0.3

100
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teeth, scapula (articular area and collum), humerus, radius, ulna, metacarpals, pelvis (parts
adjacent to the acetabulum), femur, tibia, astragalus, calcaneum, metatarsals and phalanges. The information recorded for each element includes body part and taxon, evidence of
age determination, fragmentation, preservation, butchery traces, pathology and biometrical data, according to standard procedures (e.g. Boessneck 1969; Silver 1969; Payne 1985;
Halstead et al. 2002; Grigson 1982; Payne 1973; Binford 1981; Baker and Brothwell 1980;
Von den Driesch 1976).
The representation of species and elements in the assemblage is presented in the form
of minimum number of anatomical units (MinAU) (table 1), whereas fragmentation,
butchery and preservation have been recorded as maximum number of anatomical units
(MaxAU) (Halstead in press). MaxAU counts differ from numbers of identifiable specimens (NISP) in treating the proximal and distal halves of long bones as separate units,
while MinAU discounts potentially duplicate fragments from the same anatomical unit.
This article considers only the bones from trench 2, for which the pottery has also been
studied, thus providing reliable contextual information. However, the whole assemblage
was subjected to preliminary scanning to ascertain whether the sample studied might be
unrepresentative. In terms of taxonomic and body part representation and of fragmentation patterns, no obvious differences were observed between the assemblage as a whole
and the trench 2 sample. Nevertheless, the results of the analysis of this sample should be
treated with caution – not least because its small size is combined with a very high degree
of fragmentation.
Results
All four principal domesticated species have been identified in the selected sample: sheep
(Ovis aries), goat (Capra hircus), domestic pig (Sus domesticus) and domestic cattle (Bos
taurus). In terms of taxonomic composition (table 1, fig. 18), ovicaprines are dominant
(67%), followed by pig (17%) and cattle (15%). Among the minority of ovicaprine specimens identified to species, sheep (17%) are more numerous than goats (6%). Wild animals
are only represented by two specimens of red deer (one left astragalus and one right
proximal metacarpal) and one left distal femur of a small carnivore.

Figure 18. S
 pecies representation at MN Kamára (sheep, goats and sheep/goats combined)
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Figure 19. B
 ody part representation for cattle, pig and ovicaprines

As regards anatomical breakdown (fig. 19), the small limb bones (phalanx 1–3, calcaneum,
astragalus and ulna) are all much less frequent than expected. This under-representation is
more marked in the case of sheep/goats and pigs than of cattle and so may well be attributed to incomplete recovery (as is normal in unsieved assemblages). The long bones adjacent
to these small bones (proximal radius, distal tibia, distal metacarpal and distal metatarsal)
are well represented, again consistent with the loss of small parts during excavation. On the
other hand, mandibles of cattle and pigs are also under-represented, raising the possibility
that their carcasses were dressed off-site, or at least away from trench 2. Otherwise, most
body parts – both meat-rich (e.g., humerus, femur) and meat-poor (e.g., metacarpal, metatarsal) are well represented, indicating that butchery mostly took place on-site.
The incidence of gnawed bones is generally low (fig. 20), and especially low in cattle. If
the contrast between cattle, on the one hand, and pigs and sheep/goat, on the other, is not
an artefact of small sample size, it may indicate that the bones of the smaller animals were
more vulnerable to carnivore attrition.

Figure 20. I ncidence of carnivore gnawing
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Figure 21. Breakdown of fragmentation types for long bone (humerus, radius, femur, tibia, metapodials)

The degree of fragmentation is quite striking since the vast majority of elements, especially
long bones, are preserved in the form of small splinters or broken ends (fig. 21). Since
surface preservation is not indicative of erosion and carnivore gnawing is rather limited,
it is likely that the severe fragmentation of the assemblage is due to human activity, probably in the context of marrow extraction. Such practices have also been reported for other
Neolithic sites, such as the Early Neolithic deposits at Knossós (Isaakidou 2004), Revenia
(Halstead, pers. comm.), Karatsádagli (Reinders et al. 1997) and Achílion (Bökönyi 1989).

Figure 22. R
 epresentation of cut and uncut specimens by taxon

Cut marks were observed on about 9% of the examined bones of all three principal taxa
(fig. 22). All cuts on cattle bones can be attributed to filleting, those on pig bones to dismembering (75%) and filleting (25%), and those on sheep and goat bones to filleting
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Figure 22. Breakdown of different types of butchery by taxon

(64%), skinning (14%) and dismembering (14%) (fig. 23). Thus all stages of butchery apparently took place on-site and the apparent differences between taxa may well be the
result of the small sample size.
Given the scarcity of mandibular data, ages of death have been estimated on the more
problematic basis of epiphyseal fusion data (table 2). Most small ruminants survived until
at least the latter part of their first year of life, while a few were kept up to at least 3.5 years
of age – presumably for breeding purposes. These sparse indications are consistent with
the ‘meat’ management strategy (Payne 1973) widely reported from Neolithic sites. Pigs
only provide meat and seem to have been killed rather younger than sheep and goats. The
sparse evidence for cattle suggests few young deaths, raising the possibility of management for the ‘secondary products’ of milk or traction (Sherratt 1981), but the sample is too
small for firm conclusions.
Conclusions
In terms of species composition, the results of this preliminary analysis are in agreement
with the surface material studied by W. Prummel, in that domestic animals far outnumber
wild game, as has been noted for other assemblages in Thessaly (Boessneck 1962; Von
den Driesch and Enderle 1976; Bökönyi 1989; Reinders et al. 1997). The surface material
includes proportionately more pigs and fewer sheep/goats than the excavated assemblage
from trench 2, but this may be attributable to different survival and recovery conditions or
simply to the small size of both assemblages. Mortality patterns are compatible with those
from other Neolithic sites, implying strong emphasis on meat production and consumption. Unfortunately, the scarcity of metrical data and mandibular evidence imposes serious
restrictions on the analysis and interpretation of this assemblage.

Reinder Reinders et al.

82

Table 2: Epiphyseal fusion data for sheep/goats, sheep, goats, sheep+goats+sheep/goats, pigs and cattle
(Key for fusion stages adopted: Cattle: stage 1 (7-10 months) based on fusion of SC, Hd, Rp, PE; stage
2 (18 months) based on fusion of PH1p, PH2p; stage 3 (24-36 months) based on fusion of MCd, Td,
MTd; stage 4 (36-48 months) based on fusion of Hp, Rd, Up, Fp, Fd, Tp,C. Sheep and goat: stage 1 (6-10
months) based on fusion of SC, Hd, Rp, PE; stage 2 (13-16 months) based on fusion of PH1p, PH2p;
stage 3 (18-28 months) based on fusion of MCd, Td, MTd; stage 4 (30-42 months) based on fusion of
Hp, Rd, Up, Fp, Fd, Tp, C. Pig: stage 1 (ca. 12 months) based on fusion of SC, Hd, Rp, PE, PH2p; stage
2 (24-30 months) based on fusion of MCd, Td, MTd, C, PH1p; stage 3 (36-42 months) based on fusion
of Hp, Rd, Up, Fp, Fd, Tp).

FUSED
MinAU
Sheep/Goat

SHEEP

GOAT

SHEEP,
GOAT AND
SHEEP/
GOAT

PIG

CATTLE

UNFUSED
%

MinAU

Total

%

MinAU

STAGE 1

5

83.3

1

16.7

6

STAGE 2

2

50

2

50

4

STAGE 3

1

14.3

6

85.7

7

STAGE 4

2

33.3

4

66.7

6

STAGE 1

7

100

0

0

7

STAGE 2

0

0

0

0

0

STAGE 3

2

40

3

60

5

STAGE 4

3

50

3

50

6

STAGE 1

3

100

0

0

3

STAGE 2

0

0

0

0

0

STAGE 3

1

50

1

50

2

STAGE 4

0

0

0

0

0

STAGE 1

15

93.8

1

6.2

16

STAGE 2

2

50

2

STAGE 3

4

28.6

10

71.4

14

STAGE4

5

41.7

7

58.3

12

STAGE 1

2

22.2

7

77.8

9

STAGE 2

2

50

2

50

4

STAGE 3

1

14.3

6

85.7

7

STAGE 1

5

100

0

0

5

STAGE 2

3

75

1

25

4

STAGE 3

3

100

0

0

3

STAGE 4

2

100

0

0

2

50

4
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3. Survey material of the Kamára site

3.1 Ceramics (Mies Wijnen)
During the survey carried out in 2000 on the Neolithic site of Kamára (HASP site 2000/29)
687 pottery sherds were collected. Of these, 17 diagnostic fragments were kept for analysis. Since this is a small number it was decided to carry out an additional survey in 2002.
During this survey 1142 pottery fragments were collected from fields 1, 2, 7, 8, 9 and 10.
Of these, 774 fragments were discarded before washing and 104 after washing. A quick
description was made of the latter (type of sherd, colour, surface finish, presence of mica);
264 fragments were kept for analysis, in addition to the 17 fragments kept from the 2000
survey.
At the Kamára site, a rescue excavation was carried out in 1999 by the 13th Ephorate
of Prehistoric and Classical Antiquities. A brief analysis of the pottery was made by Vasso
Rondiri (see section 2.1). If necessary, we will refer to the ceramics found during this excavation in the analysis of the survey material.
Technical analysis
Clay body To determine the raw materials used, the fresh fracture of each sherd was investigated with the aid of a magnifying glass (magnification 8x) and tested with diluted cold
hydrochloric acid (HCl) solution (< 10%). In addition, 93 fragments were investigated
with a stereomicroscope (40x). In general the sherds can be divided into four groups on
the basis of the texture of their fresh fractures:
1.	Sherds with an irregular fracture, showing an irregular texture of cup-shaped cavities
and sharp ridges (60 of the 93 microscopically investigated fragments);
2. Sherds with a fine fracture, having small, closely spaced irregularities (13 fragments);
3. Sherds with a smooth fracture, having no visible irregularities (17 fragments);
4.	Sherds with a hackly fracture, large generally angular irregularities (3 fragments).
	All fragments with an irregular fracture contained fairly large amounts of mica (sericite); most sherds with fine fractures contained a low amount of mica, whereas the
sherds with a smooth fracture contained a low to almost negligible amount of mica.
Non-plastic inclusions The following groups of non-plastic inclusions could be distinguished in the surface sample from Kamára: sand mixed with limestone and calcite (in the
latter case the inclusions reacted with HCl). The largest category (about 70%) is that of
sand, comprising some minerals and different sorts of rock. The main component is translucent quartz, also in flakes; the other non-plastics included white quartzite, mica, feldspar,
dark brown stone (jasper?) and glossy red and black stone (flint?). The sorting was generally fair. The group of sand with limestone inclusions comprised the same kind of minerals
and rock in a fair-to-good sorting.
Since the sorting of the inclusions is fair and the grains are subangular to rounded in
shape it may be assumed that the non-plastics in question were present in the raw clay.
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One sherd (a fragment of very coarse ware, with scars of a handle) had a heavy chaff
temper and did resemble daub. It also contained mixed sand with inclusions up to 2 cm
(pebbles) in a very poor distribution.
Ware types Four ware types could be distinguished:
1. Ware tempered with mixed grains. The non-plastics are of the sandy type. They are
irregularly distributed throughout the matrix and are of uneven size; grain sizes vary
between 250 µm and 2000 µm (percentage 20% to 30%). The clay body did not react
with cold diluted HCl; it contains fairly large amounts of mica.
2. Ware tempered with fine sized grains. The non-plastics are of the sandy type, with limestone grains; they are irregularly distributed throughout the matrix and are of uneven
size. Grain sizes vary between 100µm and 600 µm, percentage 5% to 15%. In general
the clay body contains a very low amount of mica; the clay body reacted strongly with
cold diluted HCl.
3. A ware tempered with large sized grains (two fragments). The non-plastics are of the
sandy type with limestone grains. They are irregularly distributed throughout the matrix and of uneven size. Grain sizes vary between 600µm and 30 mm. The clay body
contains a large amount of mica and gave no reaction in the acid test.
4. A chaff-tempered ware (one fragment). The non-plastics are chaff and sand. The chaff
is fairly evenly distributed throughout the matrix, the sand irregular. Grain sizes of
sand are between 600µm and 20 mm. The clay body contains a fair amount of mica and
did not react with acid.
Of these ware types, no. 1 could be compared with ware type 2 as described by Vasso
Rondiri for the excavation material, no. 2 to ware type 1 and no. 3 to ware type 4. The difference in percentages of inclusions is possibly due to the fact that the excavation material
was investigated by magnifying glass (8x) only and the survey material by stereomicroscope (40x) as well.
As said above, ware type 1 is by far the most common (87% of the sample), whereas
ware types 3 and 4 are exceptional. Ware type 2 was consistently rather light in colour;
all the pottery with painted decoration belonged to this ware type. The provenance of
the clay used for ware type 1 was probably different from that of ware type 2 (Floras and
Sgouras 2004, 14–16 Drímona soil samples; for colour of the clay/colour of the pottery,
Shepard, 17).
Ware type 1 is common at Early and Middle Neolithic sites in Thessaly. Ware type 2
has been found in Middle Neolithic strata at various Thessalian sites. It is remarkable that
the A-1 ware (Wijnen and Rondiri 2004, 27) is absent in the survey material, although the
sample included two fragments of ware type 1 which, from the point of view of the technology, are related to A-1 ware.
Technological analysis
For the shaping techniques, finishing techniques and description of the colour groups we
refer to the description of the ceramics from Magoúla Ambélia Almiroú (Wijnen and
Rondiri 2004, 27–29).
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Finishing method Of a large part of the sample (about 40%) the surface was badly worn
or had even disappeared completely. This made it difficult to determine the surface finish.
However, there are indications that a certain percentage (37%) of the sherds had a light
burnished exterior surface, whereas a far smaller number (12%) had a lightly burnished
interior surface as well. The burnish is in most cases not very glossy and gives the impression of being sloppy. The few fragments of dark grey pottery have a more glossy finish. The
finish of the exterior surface is smooth in 19%. The few sherds with painted decoration
mostly have a rather worn surface, making it impossible to say whether the surface has
been smoothed or burnished. The painted decoration itself had a glossy finish. Only one
fragment had a burnished surface as well as a glossy decoration.
Comparison with the pottery found during the 1999 excavation indicates that the pottery from the surface layers was as weathered as the sherds from the survey. Most pottery
from the deeper layers of the excavation seems to be well-smoothed; burnishing seems to
be rare. The few sherds not oxidized at all (i.e. coloured black or dark grey) are all wellburnished (as is the case with the non-oxidized sherds in the survey sample).
Hardness The hardness of the pottery was measured using Mohs’ scale. The measurements
taken at the sherd’s exterior surface yielded a hardness of approximately 2 to 2.5 for 62%
of the sample; 12 sherds (4%) had a hardness of <2; the remaining 34% had a hardness of
3 (among which the two pseudo A-1 fragments).
Colour About 50% of the sherds investigated had a well-oxidized core, of 30% the core
was not completely oxidized. Of some 20% the core was not oxidized (black or very dark
grey).
Fifty-five percent of the sherds had a completely oxidized red or buff exterior and
interior surface. Four fragments were very light throughout (pink; 7.5-10YR8/4), 7% have
a light, not completely oxidized buffish (10YR 7/4, 7.5YR7/4) exterior and interior surface and 10% a light completely oxidized buff (7.5YR6/8) exterior and interior surface;
these sherds all belonged to ware group 2 and the pink(ish) group included all sherds
with painted decoration. Six percent of the sherds had an oxidized exterior surface and an
incompletely oxidized interior surface. Twenty percent had a dark incompletely oxidized
interior and exterior surface. Four fragments were non-oxidized (very dark grey or black)
throughout.
Firing technique From the wide range of colours, varying from incompletely to well oxidized, we may infer that the pottery was fired in a neutral to oxidizing atmosphere. The
rather low hardness of the majority of the sherds indicates a fairly low firing temperature.
We assume that the pottery was fired in an open fire at temperatures between 700 and
850o C.
A very small sample (five fragments) of the 1999 excavation was refired in a completely oxidising atmosphere at a temperature of 950º C. For this test we chose some fragments
with painted decoration: two red on a lightly fired, pink surface (2.5YR5/8 on 7.5 YR8/4
and 10 YR4/6 on 7.5 YR8/4); one red on a burnished buff surface (2.5YR6/8 on 5YR7/6),
one fragment of highly micaceous ware with a burnished exterior (7.5YR6/4 to 6/6) and
a smoothed interior (7.5YR6/4) and one highly calciferous fragment (7.5YR8/4), causing
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spalling/disintegration after the refiring. After refiring, the lightly fired, pink fragments
(7.5YR8/4) became a light buff colour (7.5YR7/8), the light buffish 7.5YR6/4 became dark
red (2.5YR5/8) and the light buff (7.5YR7/6) remained light buff on the smoothed interior
side, albeit a slightly darker and more intense shade (5YR6/8) and became dark red on the
burnished exterior side (2.5YR5/8). The colours of the red painted decoration remained
unaltered for one fragment (10R4/6), for the two other fragments it turned into a darker
red shade (2.5YR5/8 into 2.5YR4/8 and 2.5YR6/8 into 2.5YR5/8). Although the sample is
too small to come to any definite conclusions it is likely that the painted decoration was
applied in a diluted solution of the highly micaceous clay.
Type analysis
Shapes The general shapes of the vessels had largely to be inferred from the rim fragments
because no complete or reconstructable vessels were recovered during the survey. Flat
bases with an angular wall joint (of about 80–90º) are also indicators of vessel shape as
well as strap handles. Five possible basic types could be distinguished in the analysis:
1. Hole mouth jar: a closed spherical or globular vessel whose wall inclines more than 15º
inwards. The sample included four fragments of this type (fig. 24/187).

Figure 24. H
 ole mouth jar

2. Restricted bowl: a bowl with a moderately inward inclining wall (<15º). The sample
included 42 fragments of this type (figs 25/6, 200 and 393).

Figure 25. R
 estricted bowl
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3. Unrestricted bowl: a bowl with a moderately outward curving wall (outward inclination max. 15º). The sample included 44 fragments of this type (fig. 26/389). Due to the
size of the rim sherds it was generally not possible to state whether the bowls were
deep or shallow. However, ten of the base sherds belonged to basins (lekanides, an
undeep/shallow shape, fig. 26/18): a flat-based vessel with a ‘vertical’ vessel wall (angular joined to base) and base diameter ≥10 cm. Four fragments could with certainty be
described as cups (fig. 26/240): a flat-based shape (base <10 cm), with wall joined at a
fairly right angle to base; often slightly S-shaped and provided with a strap handle.

Figure 26. U
 nrestricted bowl

4. Shallow bowl: bowl with a vessel wall with an outward inclination (of some 40º). The
sample included two fragments of this type (fig. 27/147).

Figure 27. S
 hallow bowl

5. Necked jars. The sample included 21 fragments of this type. The category can be subdivided into short necked, high necked and collared jars (Trichterschüsseln, figs 28/189,
28/101). The distribution between low and high neck is subjective: we considered necks
of 3 cm or less in height as low. The sample included three fragments of a low-necked
jar and seven of high-necked jars (figs 28/139, 190) and nine collared jars. (Two fragments could not be described with certainty as high or low necks, since the lip part was
missing). Collared jars/Trichterschüsseln could be considered as restricted bowls; we
decided, however, to include them with the necked jars since the construction method
was similar.
Of these shapes the lekanida, cup and high-necked jar (and Trichterschüssel) are typical of the Middle Neolithic.
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Figure 28. N
 ecked jar

Size (diameter rim) Since several of the fragments were small, it was impossible to establish the diameter of the vessel for 34 of the rim fragments. For the remaining 60 fragments,
five groups of vessel diameters could be distinguished, based on the measurements: <10
cm, 11–15 cm, 16–20 cm, 21–25 cm and >25 cm. The groups of ≤10 cm and 11–15 cm were
best represented by 15 and 17 fragments, followed by 16–20 cm (13 fragments). The category of 21–25 cm included six fragments, whereas nine fragments derived from a vessel
with a diameter of >25 cm.
Wall thickness The wall thickness of all the sherds was measured. Four thicknesses were
distinguished: thinner than 0.4 cm, between 0.4 cm and 1.0 cm, between 1.0 cm and 1.5 cm
and thicker than 1.5 cm. The great majority of the sherds (83%) in the sample had a thickness ranging between 0.4 cm and 1.0 cm; 5% were thinner than 0.4 cm, 11% had a thickness between 1.0 cm and 1.5 cm and 1% (3 fragments) was thicker than 1.5 cm.
The sample includes about 25 fragments of spoon handles, strap handles, lids and other
fragments that are not indicators for wall thickness, and therefore not included.
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Rim shape In characterizing the shapes of the rims we split the 91 rim fragments into two
groups: a) fragments of vessels showing changes in the rim area and b) vessels showing the
shape of the lip. The changes in the vessel wall are of two types: 1) variations in thickness
and 2) pronounced changes of the wall, generally below the lip.
The vessel wall of 18 fragments showed no abrupt changes in orientation or changes in
wall thickness; 31 sherds were of vessels whose wall thickness decreased towards the lip,
and nine were of vessels whose wall thickness increased towards the lip. Thirteen sherds
showed a change in the orientation of the vessel wall, 21 an abrupt change (necked and
collared vessels).
The lip shapes most frequently encountered are blunt lips (47) and lips tapered on
the inside (23). Other shapes are rolled lips (six, figs 29/145, 409), slightly out-turned lips
(seven, fig. 25/6) and flattened lips (four, fig. 25/200). One fragment had a lip which was
flattened, protruding towards the interior (fig. 29/153) – a shape as yet unknown.
A very typical rim shape is the outward ‘bent’ collar: the construction is identical with
that of the necked jar – separately added to the restricted bowl (as was clearly visible in
several of the fragments) and therefore often broken off at the joint between shoulder and
rim/neck, but with an outward inclination of about 60º or more. The sample contained nine
fragments of this type.

Figure 29. L
 ip shapes

Bases The 100 base sherds comprised the following groups:
1.	Seventy-eight percent belonged to vessels with squat-ring bases, 45 of which were
squat flaring bases (figs 30/192, 403) and 25 squat-straight bases (fig. 30/16). It should,
however, be stressed that for some fragments it was not clear whether they were flaring
or straight, sometimes exhibiting both – they have been described as flaring. In general
the bases are rather sharply set off from the body and they are rather deep. The sample
also included five squat, straight flat-footed (fig. 30/401) and three low-stand rings.
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Figure 30. B
 ases

2. Six sherds belonged to vessels with high ring bases (fig. 30/400).
3. Fifteen fragments belonged to vessels with a flat base (figs 30/118, 413); 11 of those
were entirely flat with an angular wall joint, four having an incision around the base
(fig. 30/118); four had a curving wall joint.
4. One sherd belonged to a vessel with a plano-convex base.
Of these base types the flat base with an angular wall joint is typical for the Middle
Neolithic. Squat-ring bases occur in Early Neolithic as well as in Middle Neolithic.
However, in Middle Neolithic bases the ring is set off rather sharply. At Achílion it
was noticed that the flaring type was more common in Early Neolithic, and the straight
type in Middle Neolithic. This seems not to be the case for Kamára.
Handles The sample included four pierced lugs (one small, two medium, one large, fig.
31/136), three band handles, six strap handles and two loop handles (fig. 31/109). The single
fragment of very coarse chaff-tempered ware had the scars of a large (pierced) lug or
some other kind of handle (fig. 31/202).
Decoration The sample included eight sherds with painted decoration; red/brown on a
buff surface (no slip) – of the A3γ type. The pattern of most seems to consist of open
lozenges with a border of steps/triangles (sometimes verging towards a flame shape) or
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Figure 31. H
 andles

Figure 32. P
 ainted decoration

zigzag lines (fig. 32/223). The paint had become very delicate; all painted fragments had to
be cleaned/washed with great care, in order not to lose the decoration. The 1999 excavation at Kamára yielded a fair amount of sherds with painted decoration – as described
above by Rondiri. These included both the A3β (red on light slip) as well as A3γ types. The
decoration schemes included the above-mentioned as well as bands of triangles, and in
some cases dots on the inside of the base. The painted decoration was not restricted to the
finer cups and lekanides but was also found on fragments of large pots (vessel wall thickness about 1.0 cm). The decoration schemes correspond to that of phases IIIB and IVA of
Achílion (linear and solid style, Sésklo I), although the dots appear only in Achílion IVB.
The rather large amount of decorated ware of the A3γ type is rather unusual but may have
been a logical potter’s choice.
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Figure 33. P
 lastic decoration

The sample from the survey also included 13 fragments with plastic decoration on the exterior surface consisting of small round knobs (three, fig. 33/369), large round knobs (two),
large flat round knobs (two, fig. 33/372), small and large oval knobs (five, figs 32/360, 361)
and one oval knob pending from the rim. The large flat round knobs correspond to similar
decoration of Achílion phase IIIB and IVA.
Miscellaneous
The sample also included 15 spoon handles made of burnished, medium sandy ware; nine
of these were rather flat (figs 34/12, 376) and six oval in section (fig. 34/363). Among the
other objects were a small lid with a knob handle (fig. 34/1), a polisher, a perforated disc
decorated with incised lines from the centre of the disc to the rim (radius), two table legs
(figs 34/112, 375), two disc-shaped spindle whorls and two small figurine fragments (fig.
34/110, 34/field 8) of the schematized type.
Chronology
One of the objectives of the analysis was to determine during what prehistoric period the
settlement of Kamára was occupied. Relative dates can be obtained from ware, vessel
types and other diagnostic pottery elements, as decoration.
Pottery of the ware type 1 (the non-plastics consisting of medium-sized sandy [quartz]
grains) was produced throughout the entire Neolithic, but ware type 2 belongs to the
Middle Neolithic.
Of the vessel types the bowl with the flat angular base (lekanides) as well as the cup
with the slightly S-shaped vessel wall and the strap handle is characteristic of the Middle
Neolithic.
The painted decoration, however, is the best indicator for the period. The patterns, consisting of zigzag lines or lozenges bordered by a band of triangles or a step motif is found
in phases IIIB and IVA at Achílion (± 6800 BP) and correspond to the Sésklo I phase
(solid style). In some of the lozenge schemes the border seems to develop into a flame pattern, rather than a band of triangles. Although in general the flame pattern is considered
to belong to Sésklo II (Gallis, 1992, 44) for Central and Western Thessaly, it occurs quite
frequently in phases IIIB and IVA of Achílion.
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Figure 34. M
 iscellania

Although it cannot be excluded with absolute certainty that Kamára did not have an Early
Neolithic III phase, it seems likely that it spans only the period of Middle Neolithic I, possibly extending into the beginning of Middle Neolithic II.
Comparison with other sites
Another aim was to establish whether the finds could in any way be associated with contemporary remains from neighbouring sites in the Almirós and Soúrpi plains or at a slightly larger distance. So far the Soúrpi plain has not yielded another Middle Neolithic site.
The situation is different in the plain of Almirós. Magoúla Ambélia /Almiroú in the southern part of the Almirós plain, close to the bed of the river Xeriás (some 2 km southwest of
Almirós) was occupied from the Early Neolithic II to the first phase of Middle Neolithic
I (Wijnen and Rondiri 2004, 37). The large Magoúla Almiroú, about 2 km northeast of
Almirós, which has not been covered in our survey so far, is known to have yielded a fair
number of fragments with painted decoration all clearly dating to the Middle Neolithic,
and also finds of the fine metallic A1 ware. Since we have not investigated this magoúla we
are not certain to which phase of the Middle Neolithic it belongs.
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Some 2 km east of Magoúla Ambélia/Almiroú lies the high mound of Zerélia. Wace and
Thompson (1912) carried out excavations at Magoúla Zerélia, their excavation resulting in a stratigraphy comprising nine strata, of which the four lowest strata date to the
Middle Neolithic (Reinders et al. 2004, 23). Among the sherds with painted decoration
are fragments which closely resemble the painted pottery from Kamára. We could deduce
therefore that the occupation at Zerélia begins somewhere in the same phase of the Middle Neolithic. However, the consecutive settlements span a far longer period (up to the
Bronze Age). Some 1.5 km southwest of Magoúla Zerélia lies the site of Karatsádhagli.
The occupation at this site lasts from Early Neolithic II until the end of Middle Neolithic,
or even Late Neolithic (Reinders et al. 1997, 104–105).
On the northern periphery of the plain of Almirós lies the site of Pyrasos (present Néa
Anchíalos). This site also yielded occupation remains from the Early and Middle Neolithic
period. The surface sample from Kamára compares well with the pottery from the Middle
Neolithic period of this fairly well-stratified site.
Archaeological research in the Almirós and Soúrpi plains yielded evidence of more
Neolithic sites; however, as most of the finds concerned have not been published, only the
above-mentioned sites have been included in this comparison.
Outside the Almirós and the Soúrpi plains, but within some 50 km from Kamára, Achílion and Sésklo as well as Tsanglí have yielded well-stratified evidence from the Middle
Neolithic period. Achílion and to a lesser extent Sésklo, have yielded a good series of C14
dates for this period.
The site of Achílion, situated near Fársala, 35 km west-northwest of Almirós (45 km
northwest of Kamára) yielded a large amount of similar pottery (phases IIIB and IVA).
Absolute dates of 7120±60 to 6920±50 years BP have been obtained for these occupational phases of Achílion (Gimbutas et al. 1989). The possibility that the occupation of Kamára
lasted slightly longer should not be excluded (see section 3.3).
The site of Tsanglí is situated 17 km northwest of Almirós (32 km north-northwest of
Kamára). Tsountas carried out trial excavations at Tsanglí in 1905. The site was excavated
by Wace and Thomson in 1910 (Wace and Thompson 1912, 86–130). The occupation of this
site lasted from the Middle Neolithic until the Late Bronze Age. The Middle Neolithic
occupational phase includes a large amount of pottery with painted decoration in a style
similar to that of Kamára (A-3β and A-3γ).
The remains recovered at Sésklo, the focal site of the first two Neolithic periods, likewise comprise comparable finds (Theocharis 1957, 1959; Wijnen 1993; Kotsakis 1983). The
site of Sésklo is situated about 30 km north-northeast of Almirós (about 40 km north of
Kamára). The finds recovered from well-stratified contexts at this site as well as those
from Tsanglí yielded much information on the development of the ceramic industry in the
entire Middle Neolithic period. The pottery from the Kamára surface sample shows close
similarities with the Middle Neolithic I assemblage from Sésklo.
Archaeological research in the northeastern and northwestern Thessalian plains
(Lárisa and Kardítsa) yielded evidence of a far greater number of Neolithic sites dating from this period, but for this study, based on a limited number of surface remains
and a limited selection from the excavation, only the best known nearby sites outside the
Almirós and Soúrpi plains have been mentioned for comparative purposes.
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3.2 Chipped-stone material from Kamára (Lia Karimali)
Raw materials and reduction techniques
A small amount of raw material of non-local origin is represented in both fields 1 and 8
of the surveyed sample (table 3). Of the total of 185 specimens, 31% (N=58) are made of
obsidian and 13.5% (N=25) of chocolate and brown fine-grained radiolarites. The production target was the manufacture of blades and microblades from chocolate/brown flint and
obsidian, respectively. In particular, the following reduction sequences were identified:
• Obsidian, possibly of Melian origin, is fairly represented (31.4 %) compared to other
brown fine-grained flint varieties. It was exclusively used for detaching pressure microblades of 9.85 mm average width.
• Dark brown radiolarites, mostly of the glossy variety, and chocolate flint are also represented in the sample (13.5%). Here, both types are put in the same category, since they
were both fine-grained radiolarites exclusively used for making wider blades of 15.7
mm average width. They were deliberately worked, however, by different techniques:
glossy brown blades were struck by indirect percussion techniques, whereas chocolate
flint blades were detached by pressure. There is also one example of a pressure blade
(15.9 mm wide) made of matt moderate brown radiolarite (5YR 3/4).
• Brown chert of poor quality accounts for the 29.2% of the total assemblage. It was
used only for flake production. Interestingly, 29 of the total 54 specimens are small
cortical or semi-worked cobbles of raw material, probably collected for expedient use
(fig. 35).
• Dusky yellowish brown (10YR 2/2) and olive grey (5Y 3/2) flint of both glossy and
matt varieties account for the 7.6% of the assemblage. This is probably a local material,
as indicated by the presence of a primary cortical flake found in the assemblage. The
more fine-grained variety of this material was suitable for microblades, whereas the
coarse-grained variety was used for making flakes.
• The rest of the assemblage (18.4%) contains 13 flakes of quartz, and 21 flakes of other
blackish, greenish and other colour coarse-grained material used for flake production.
Two blades, probably made of honey flint(?), covered by patina are also worth mentioning (fig. 43).
Table 3. Numbers and proportions of raw materials of obsidian and flint tools.

N

%

a. Obsidian

58

31.4

b. Dark brown flint and chocolate flint

25

13.5

c. Brown chert

54

29.2

d. Dusky yellowish brown flint

14

7.6

e. Other material

34

18.4

185

100.0

Total

96
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Figure 35. C
 obbles of brown chert

Reconstruction of the reduction sequences
Reconstruction of the reduction sequence of the main materials used to produce blade, microblade and flake blanks is presented in the following section (tables 4 and 5). As noted
elsewhere, this can be achieved by assigning each debitage specimen to the corresponding
sequence stage to which it belonged (from decortication and core preparation to tool usage
and discard [chaine operatoire approach]). Despite the small number (N=185) and the surface context of our assemblage, it was decided that it would be worthwhile proceeding with
a preliminary reconstruction of the production sequences based on the available evidence.
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Table 4. Distribution of debitage and tools over the raw materials a. obsidian, b. dark brown flint and
chocolate flint, c. brown chert, d. dusky yellowish brown flint and e. other material (compare table 3).

Debitage type/raw material

a

b

Chunks/ Raw nodules

c

d

e

25

Cortical flakes

2

4

3

1

Preparatory flakes (‘mise en forme’)
Cortical blades

2

Crested blades

2

Crested flakes

1

1

Blade cores
Flake cores

3

Pressure blades

28

6

3

Blades of indirect percussion
Blades of direct percussion

5

Blades/ flakes

1

Tablets

1

1

Platform rejuvenation flakes

2

1

Core periphery rejuvenation

1

Non-diagnostic flakes

10

2

29

3

28
3

Debris

7

2

2

Pieces esquilles

3

2

1

58

25

Total

54

14

34

Table 5. Distribution of tools over the raw materials a. obsidian, b. dark brown flint and chocolate flint,
d. dusky yellowish brown flint and e. other material (compare table 3).

Tools/raw material

a

b

Retouched blades

1

7

Truncated blades

1

Notched blades

1

d

2

Pointed blades
Retouched flakes

1
1

Sickle elements
Total

e

2

2

3
4

12

2

3
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Chain 1. Obsidian This is the dominant material in the assemblage, yet it does not exceed
31%, a relatively low representation. The majority of specimens (N=41) derives from field
8 and includes mainly microblade segments, a secondary crested blade and a few rejuvenation flakes and debris. Field 1 gave a total of 17 specimens, mostly microblade fragments.
The by-products of the earlier stage of decortication and core preparation are minimal.
One medial fragment of a secondary crested blade (11.92 mm wide x 2.16 mm thick, fig.
36) shows that cresting was indeed carried out. Noteworthy are two cortical blades (13.14
mm x 3.12 mm; 11.35 mm x 3.29 mm) from the last stage of the blade sequence.

Figure 36. S
 econdary crested blade, obsidian

The production target was the detachment of microblades of 9.85 mm average width. A
total of 26 obsidian microblades derives from both fields (fig. 37a-d). Most of these microblades bear typical features of blanks detached by pressure flaking (i.e., rectilinear and
parallel dorsal ridges, trapezoidal section). Unfortunately, due to the limited sample of

Figure 37a-d. Pressure microblades, obsidian
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microblades preserving their proximal part (N = 9), there is little information about the
treatment of core platform rejuvenation (i.e. butt morphology). Two proximal fragments
preserve flat butts and trimmed overhangs, a trend followed during the earlier periods of
the Neolithic (Perlès 1984). Unfortunately, due to the small size of the proximal and medial microblade fragments found (not exceeding 30.98 mm in length), little can be said about
the size of the cores entering the site. No core fragments have been preserved. Two flakes
belong to the platform rejuvenation phase (fig. 38); ten other flakes are plain debris.

Figure 38. P
 latform rejuvenation flake, obsidian

Obsidian was employed solely for microblade manufacture, as no independent flake
production is attested. The presence of two wider blades (~21 mm) shows that blades of
broader width were only occasionally detached. The ultimate goal of obsidian flaking was
to produce microblades to be altered by subsequent retouch and for use. Only three such
used blades were found, one notched, one truncated and one retouched.
In sum, current evidence regarding obsidian production is limited due to the surface
origin of the sample. On the basis of current evidence (i.e. absence of cortical and preparation flakes), however, the impression gained not only from Kamára – but from other Thessalian sites as well (Reinders et al 1997) – is that obsidian entered the site in an already
prepared form (i.e. as prepared cores).
Chain 2: Dark brown radiolarites Mostly glossy, dark brown radiolarites, as well as chocolate flint account for 13.5% of the total assemblage. All varieties of radiolarites belong
to the ‘western Thessalian group’ derived from the vicinity of the Píndos range in western Thessaly. Cobbles of fine-grained brown flint are found along the streams and river
sides of the Thessalian landscape even today. As for chocolate flint, it derives from specific
stream deposits of the Píndos range (Karimali and Aleksakis, pers. comm.).
Interestingly, depending on the flaking quality of the raw material, different techniques
were applied to these varieties. In particular, the better the flaking quality of the material,
the more likely that pressure technique was employed.
• Pressure technique was employed mainly on fine-grained chocolate flint (three blades,
fig. 39a-c) and occasionally on opaque dark brown radiolarite (one blade, fig. 40). These
blades bear the main features of pressure (flat ventral side). The former derive mainly
from field 1, whereas the latter is from field 8. The presence of a single cortical, as well
as a large preparation flake of chocolate flint, points to in situ processing of cores. A
single well-preserved blade (182), and a specimen preserving part of the periphery of a
blade core (36) – preserved flat butt and trimmed overhang – a strategy well suited to
the Middle Neolithic horizon (see above).
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Figure 39a-c. Pressure blades, fine grained chocolate flint

Figure 40. P
 ressure blade, opaque dark brown radiolarite
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• Indirect percussion techniques for detaching blades of 15.7 mm average width was
applied to the glossy dark brown variety of medium-flaking quality. These blades (fig.
41a-b) bear the characteristics of indirect percussion technique (undulations on ventral side, convex profile). Particularly, the colour is greyish red (5R 4/2 and 10R 4/2)
with greyish orange pink veins (5YR 7/2). Most of the blades found derive from field
8 and were used either as retouched blades (N=4) or as sickle elements (N=2). Only a
small number of production flakes were collected along with the blades (cortical flakes,
platform rejuvenation and debris), thus there is only limited evidence of on-site core
preparation of this material.

Figure 41a-b. I ndirect percussion blades, dark brown radiolarite

The blades produced by all brown flint varieties were turned into retouched blades (N=7),
mostly with denticulated retouch, or into sickle elements bearing silica gloss parallel to
the edge (N=3). Two of them were made on dark brown glossy flint and one on chocolate
flint.
Chain 3: Brown coarse-grained chert Coarse-grained brown/reddish brown chert of low
flaking quality is mainly represented by 54 specimens (29.1%) (fig. 35). Noteworthy is the
presence of 25 small spherical or cubical cobbles found in the assemblage. Aside from a
few semi-worked specimens, the majority of the chunks are mostly cortical, showing no
traces of flaking. They were possibly brought to the site to be used at a subsequent stage.
The material was solely employed for flake production, as shown by a number of unretouched flakes and two flake core specimens found alongside the blades.
Chain 4: Dusky yellowish brown (10YR 2/2) and olive grey (5Y 3/2) flint This material includes fine-grained and coarse-grained glossy and matt varieties. These are probably local
materials, as indicated by the presence of some debris and three cortical flakes found in
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Figure 42. M
 icroblade fragment, fine grained dusky yellowish brown flint

the assemblage, one of them retouched on one side. One splintered microblade fragment
of the fine-grained variety (fig. 42) shows that the material was suitable for microblade
production (as obsidian), although no other such blanks were retrieved.
The coarse-grained variety was used for flake production. Among the specimens found
are two splintered flake cores, one flake core that was turned into a retouched flake and
one piece esquille. The material was also processed locally to be used in an expedient way,
as dictated by its low quality. In terms of surface distribution, 10 of the 12 specimens of this
material derive from field 8.
Other material. A number of other chert and flint varieties are sporadically present in the
assemblage. The following categories comprise the rest of the material varieties identified:
• Quartz: A total of 13 flakes bearing no retouching visible to the naked eye. They all
derived from field 8.
• Greenish (N=3), blackish (N=3) and various other chert varieties (N=13) of low flaking quality, used for flake production.
• Honey flint(?): Two (N=2) fully patinated blades, one retouched and one pointed, possibly imported (fig. 43a-b).

Figure 43. Blade fragments, patinated, possibly honey flint
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Inter-site comparisons
Inter-site comparison between the lithic assemblage of Kamára and industries of other
Middle Neolithic Thessalian sites is a necessary step for comparing material management
and exploitation strategies in the area. Comparisons are made between the industry of
Kamára and the assemblages of contemporaneous sites, or sites with a Middle Neolithic component: Áyios Pétros, the small islet of the Sporádes (Moundrea-Agrafioti 1981,
1992a), Achílion near Fársala (Elster 1989), Sésklo near the coast (Moundrea-Agrafioti
1981), Karamourlár near Stefanovíkeion (Moundrea-Agrafioti 1981), Bélitsi near Mikrothívai (Vouzaksakis 2000) and Palioúri (Karimali 2000b) in the western Thessalian
plain. General comparisons will be also attempted with the assemblages of Early Neolithic
sites of Karatsádhagli (Reinders et al. 1997) from the Almirós plain, as well as Pródromos
(Moundrea-Agrafioti 1975, 1981) and Magoulítsa (Perlès 1990) of the western Thessalian
plain in terms of raw material representation. Although these are mostly excavated samples, they nevertheless present an important body of data suitable for comparison as far as
Middle Neolithic raw material procurement and production strategies are concerned.
In terms of material representation, two materials either predominate or are equally
represented, depending on site topography:
• Chocolate flint dominates the western Thessalian plain by the beginning of the Early
Neolithic, whereas obsidian is present in low percentages. In particular, obsidian remains low in such Early Neolithic sites as Pródromos (8%) and Magoulítsa (but see
Palioúris: 29%). In contrast, chocolate and other brown/reddish brown fine-grained
flint varieties dominate for making blades and flakes – an expectable pattern given
the Píndos origin of the material. The pattern is accentuated during the later Late
Neolithic-Final Neolithic periods (cf. Karimali 1994, 2001, 2006).
• Obsidian is not highly represented at Achílion either, although percentages increase
during the Middle Neolithic period (phases III-IV: 30%).
• At sites located relatively closer to the coast, material representation oscillates, with
the predominance of either one (equal representation at Karamourlár, higher representation of brown flint at Bélitsi).
• Finally, at sites near the coast, such as Sésklo or Áyios Pétros in the Northern Sporádhes, obsidian predominates, oscillating from 67.3% at Sésklo B to 86.4% (Layer III) accordingly. Interestingly, chocolate flint falls off considerably at the site of Áyios Pétros
(2–5%).
In general, this pattern of unequal representation of these two raw materials in the sites
of Thessaly in relation to site location and topography has been pointed out and discussed
elsewhere (Karimali 2001). There seems to be a decrease of these two materials on the
western-eastern axis, the details of which need to be explored. Of particular interest are
the sites located between the two ends of the spectrum (sites in the Almirós plain, Farsala
and eastern Thessalian plain), the materials of which were represented to different degrees, depending on the network in which they participated.
In terms of the material stage of importation, less information is available from excavation reports, thus only preliminary conclusions can be drawn.
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• At sites on the western plain, chocolate and brown flint was processed locally, as is
shown by the presence of cores (19 blade and flake cores of red jasper at Pródromos,
Moundrea-Agrafioti 1981, 68) and flakes that belonged to the earlier stages of core
decortication and core preparation (cortical and preparatory flakes). In contrast, obsidian entered these sites either in the form of prepared cores (Palioúri) or as ready
blades (Pródromos, Magoulítsa). The latter pattern is also common in the later Late
Neolithic period, in such sites as Plateía Magoúla Zárkou or Orgózinos (Late Neolithic
I) gave a limited number of obsidian blades with no evidence of core processing whatsoever (Karimali 1994; 2006).
• At all other sites situated near the coast (Sésklo) or even more inland (Achílion, Karamourlár, Karatsádhagli) obsidian was procured as prepared cores – a pattern noted by
Perlès in the last decade (1990). As for chocolate flint, this only seems to have been
processed locally at Karamourlár and Achílion; at Sésklo similar evidence of on-site
core processing is lacking. Again, information regarding the processing of chocolate/
brown flint is not always conclusive in the excavation reports of these sites, thus only
preliminary conclusions can be drawn.
• In situ decortication and preparation of obsidian cores is indirectly attested only at one
site, Áyios Pétros (Layer III), as shown by the presence of cortical and preparatory
flakes found together with a core (but see problems of dating stratum III to Middle
Neolithic or Late Neolithic accordingly, Moundrea-Agrafioti 1992a).
In general, the relative representation of obsidian, rather than strategies for its procurement, seems more sensitive to ‘distance’ from the coast:
• Aside from the west, in most other coastal and eastern inland sites, obsidian percentages oscillate, pointing to various degrees of site participation in each network and not
always corresponding to distance measured in km (compare material representation at
Karamourlár and Bélitsi, not in direct relation to distance measured in km).
• In contrast, importation of prepared cores remained the main strategy of importing
obsidian to all sites extending west of the coast, with the exception of those western
sites that seem to have imported obsidian in the form of ready blades.
Taking all these data into account, it becomes clear that ‘distance’ from the coast and proximity to local sources of fine-quality materials must have played some role in dictating to
which network each Neolithic site belonged. As noted elsewhere, however, distance was
definitely not perceived in absolute measures as it is today, rather it was more related to
social and cultural affinities, commonly shared identities or trade partnerships oscillating
in time (Karimali 2001, 2005b). That would have led sites in a larger region either to participate to different degrees in the same network, or to be members of different networks
altogether.
With respect to the end products of the obsidian and chocolate flint sequences, the
techniques employed and the question of whether the materials were used in a complementary way or to replace each other, evidence from lithic reports is inconclusive and thus
only preliminary remarks can be attempted.
• First, at sites such as Áyios Pétros and Sésklo, chocolate flint was used – either in indirect percussion or by applying pressure – to make wider cutting knives and sickle
elements, whereas obsidian was used only for microblades.
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• The same is true for Kamára: as it currently stands, based on survey data, the assemblage falls into the pattern of sites retaining equal access to both materials, with a clearcut tendency to employ them for different but complementary product target groups:
obsidian for microblade and chocolate/brown flint for blade production. The same pattern must also have been followed at other sites in between, although chocolate flint
must have had more variable functions (flake production).
• At sites in western Thessaly (Magoulítsa, Pródromos) on the other hand, obsidian representation is low. Thus, other local fine-grained flint varieties must have been used to
satisfy the need to make sharp microblades (Late Neolithic I Orgózinos, where chocolate flint replaced obsidian for making pressure microblades; personal observation).
In general, based on information gathered from available lithic reports, the two materials
were destined for different uses and supplemented each other, unless scarcity of obsidian
had directed flint to replace obsidian. Pressure by hand was the main technique for making obsidian microblades of 9.85 mm average width, whereas wider blades of brown and
chocolate flint were detached either by indirect percussion or pressure applied to larger
cores. Taking into account the latest results of Pelegrin’s study (2006), which matches
blades of various widths to different pressure techniques, we conclude that the two materials were even processed differently and thus, they may have been circulated by knappers
of different ‘know-how’ (Pelegrin 1988).
Further comparisons can be made in relation to the prominent core and platform
preparation techniques found in these sites. Cresting was the main preparatory technique
employed for making blades during the Neolithic, irrespective of the material (Palioúri,
Karamourlár; Moundrea-Agrafioti 1981, 67). As for platform preparation techniques, the
practice of removing the overhang by scrubbing off the edge of the core platform is dated
to the Early Neolithic and Middle Neolithic periods (Perlès 1984) and matches well with
the chronological horizon of Kamára. Lastly, the scarcity of tools from our sample hinders
comparisons with other sites. The presence of sickles and retouched blades made of flint is
noteworthy and matches the high presence of these tools in all Neolithic Thessalian sites.

3.3 Ground-stone tools (Lia Karimali)
Thirty-two specimens of ground and polished, complete and fragmentary stone tools were
collected during the survey (table 6). As usual, cutting (axes) and grinding (polishing handstones) implements are well represented in the sample (for both: N=7). The assemblage
also includes such food-processing tools as querns (two complete specimens and five fragments), one adze, three hammerstones, two lids and a few unspecified fragments (N=5).
Raw material selection and tool types
Interestingly, there is a deliberate selection of raw material usage – a strategy commonly
identified in other sites of the mainland as well (Melfos et al. 2001; Reinders 2004).
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Table 6. Numbers of ground stone tools.

N
Axes, complete

5

Axes, fragments

2

Adzes

1

Hammerstones

3

Polishing handstones

7

Saddle querns

7

Lids

2

Non-diagnostic specimen

5

Total

32

• C
 utting implements were made of various altered volcanic greenstones (serpentine,
diabase, diorite), their colour ranging from light green to greenish black. They were
collected as cobbles and pebbles from seasonal streams. Due to their hardness, these
materials are suitable for percussive and cutting tasks.
• Handstones used as polishing implements were made of sandstone pebbles, collected
from stream beds and used with little modification.
• Hammerstones were made of quartz or greenish chert cobbles.
• Saddle querns and handstones used for grinding were made either of sandstone, or
volcanic rocks such as andesite, identified by its porous appearance and the cavities
on its surface. Andesite found in the southern parts of Greece was usually imported
from various islands with volcanic sources (Mílos, Thíra, Éyina or Nísiros; Runnels
1985). There is, however, a Thessalian source of andesite reported from Mikrothívai
that might have been used as the main source of andesite in the region.
A brief presentation of ground stone tools derived from the Kamára site is listed below.
Tool types
Axes In total, two complete and five fragmentary implements were identified as ‘axes’.
They all conform closely with the typical Neolithic type of axe with a rounded butt and
symmetrical profile of the cutting edge, as known from all other Thessalian sites (Moundrea-Agrafioti 1996; Reinders 2004).
A discussion on axe classification has been given in Reinders (2004). Tsountas’s original classification scheme of four types of axe has been revised, based on the degree of
polish coverage on their surface, as this criterion is more related to chronology (Late Neolithic bigger axes were completely polished, Moundrea-Agrafioti 1996, 104). On the other
hand, in the absence of any hafting implement, axe identification is based on the presence
of a techno-morphological criterion, the symmetrical profile of the cutting edge (but see a
discussion summary in Perlès 2001, 233–237, on the inconsistency observed between technological traits, use-wear and the chronological value of these specimens).
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Figure 44. A
 xes, hard greenstone

Complete axe specimens (Type A; fig. 44) Only two specimens are complete. No. 180 and no.
433 (both complete) and no. 19 (fragmentary) are made of various greenstones, but they
conform well with the standard type of axe, as known from other sites as well. Although
they differ in shape (no. 180 is trapezoidal; no. 433 and no. 19 have more parallel, slightly
flattened sides), they bear similar technical characteristics: the main body has been shaped
by pecking (no. 180), or pecking and smoothing (no. 19), whereas polishing is restricted
only to the cutting edge, possibly because it was time-consuming (Moundrea-Agrafioti
1996). Except for the broken specimen (no. 19), which bears a sharp edge attributable to
recycling, the rest preserve dull edges. Other edge-wear includes striations running perpendicular or parallel to the cutting edges, possibly resulting from impact.
As for use patterns, no. 180 seems a more heavy-duty tool, as shown by its thick worn
blade, whereas no. 433 and no. 19 were probably used for lighter cutting activities. However, their length exceeds the 5 cm maximum length of small axes found at Early Neolithic
Franchthi, interpreted as light-duty axes used in light carpentry, skin and bone working
(Perlès 2001, 232). As medium-sized axes, our examples might have been used in various
wood-cutting activities (carving of tenons and mortises).
No. 180

77.8 x 49 x 31.5 mm

No. 433

59.61 x 36.7 x 27.9 mm

No. 19

70.28 x 45.97 mm
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Other axe fragments (butts and bits) Five other fragments found in the sample are identified as either bits or butts of axes. Two conical butts bear wear resulting from pecking and
smoothing rather than polishing. Three other fragments belong to smaller, fully polished
axes, one of them made of ophiolithe (fig. 45). These fragments match with MoundreaAgrafioti and Gnardellis’ (1994) small-sized axes that were ground and polished all over
their surface. Obviously these were cutting implements used in light-duty woodworking
activities.

Figure 45. Small-sized axe, ophiolithe

Figure 46. S
 pherical hammerstones/pounders, chert
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Adze One fully polished adze made of blackish stone was identified in the group of tools.
Identification was based on the trait of asymmetrical edge. The latter is pretty sharp.
No. 7

59.14 x 51.33x 28.29 mm

Hammerstones (fig. 46) One fragmentary and two completely spherical hammerstones
made of local greenish chert and quartz were identified in the sample. Their heavily pitted
appearance shows that they were employed in hammering/pounding tasks. This type of
tool is present in all Thessalian Neolithic assemblages (Reinders 2004) and was found in
the Káristos area as well (Talalay et al. 2005).
Polishing hammerstones (fig. 47) This is the most heterogeneous group of tools, as most
were formed on natural river stones with some smoothing or with no modification (a posteriori tools). Five handstones of different shape (ovate, spherical) and size, mostly made
of sedimentary rocks, were identified as polishing implements. Identification was based on
their distinctive use-wear (abrasive striations, polish).

Figure 47. P
 olishing handstones, sedimentary rocks

Saddle quern fragments (figs 48–50) Two complete (No.s 424, 422) and five saddle quern
fragments, for grinding cereals or other materials, as well as two smaller handstones used
to grind material by rotary motion were collected during the survey. Saddle quern typology has been fully discussed by several authors (Runnels 1985; Kardulias and Runnels 1995;
Perlès 2001, 242). The two complete specimens were made of coarse-grained greenstone,
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Figure 48. S
 addle quern, lower fragment

Figure 49. S
 addle quern, fragment
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Figure 50. S
 addle quern fragments, andesite

were ovate in outline and preserve parallel striations resulting from intensive abrasive
wear on their working surface. In terms of their manufacture, the outer surface of both
specimens was prepared by pecking and grounding. Two of the remaining fragments are
made of porous andesite, either derived from the local source of Mikrothívai (see above),
or imported from volcanic sources outside Thessaly (Saronic Gulf). Their working surface
is very polished from intensive use, and the larger one also has a smoothed outer surface.
Volcanic sources are suitable for grinding flour, and this might explain their importation
to sites distant from the source (Perlès 2001, 242).
No. 424

293.3 x 180 mm

No. 422

226 x 183 mm

Other stone specimens Two stone lids, one from coarse-grained quartzite and the other
made of sandstone, were found in the sample (fig. 51). Their sides were roughly chipped
by hard hammer percussion. Similar discs were found in other Thessalian sites (e.g. Early
Neolithic Karatsádhagli: Reinders et al. 1997; Achílion Winn and Shimabuku 1989, 272)
and southern Aegean sites (e.g. Late Neolithic Saliágos: Evans and Renfrew 1968, 70–1;
Lakónia region: Carter and Ydo, 1996).
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Figure 51. L
 ids, quartzite and sandstone

Chronology
The chronology of chipped-stone tools is based either on the presence of diagnostic tool
markers (fossil directeur) or the identification of certain technological features or techniques (i.e. platform preparation strategies). The issue of dating chipped-stone tools has
been fully discussed (Cherry and Torrence 1984; Torrence 1991). Such diagnostic tool
markers of the Middle Neolithic period as the transverse arrowhead (Perlès 1973) are
absent in the Kamára survey, thus our attention turned to technological features. In two
obsidian pressure microblade fragments and one pressure blade made of chocolate flint
(no. 182), we noted the preservation of flat butts and trimmed overhangs. This strategy
lasted from the Early Neolithic-Late Neolithic I periods and thus matched very well with
the Middle Neolithic horizon of our site (Perlès 1984).
As discussed elsewhere (Moundrea-Agrafioti 1992b; Karimali in Reinders and Prummel
(eds) 2004), ground-stone tools cannot be reliable indicators of temporal changes, as the
same types continued to be in use for long periods of time (Karimali 2005a). Specifically,
for the axes it has been noted that all different types are present throughout the Neolithic
(Perlès 2001, 236) and there is no real correlation between morphology, traces of use and
chronology (Moundrea-Agrafioti and Gnardellis 1994). A few observations made over the
years of study, however, can help define criteria for determining their period of appearance. Large-sized axes, as those expected to be used for felling trees, increase only by the
Late Neolithic and Final Neolithic in the Aegean, whereas, with some exceptions, most
early specimens belong to the small and medium-sized type, similar to Kamára’s examples,
linked to light wood-cutting duties (Perlès, 2001). Adzes, on the other hand, with an asym-
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metrical cutting edge are numerous during the two earlier Neolithic periods (MoundreaAgrafioti 1996).
With regard to other stone tool types, chert hammerstones were also found in Early
Bronze Age sites of the Káristos area, southern Évvia (Talalay et al. 2005). Lastly, the
width of the querns found in Kamára match well with the maximum width of the Neolithic
querns found in the Argolid survey (C29=0.18 m, Kardulias and Runnels 1995, 114), and
are similar to the mean width values of the Bronze Age querns from excavated sites in the
Argolid (Kardulias and Runnels 1995, 113).
Use
A number of different activities (cutting, harvesting, pecking, grinding and polishing)
are documented from the Kamára site. Obsidian and flint retouched blades were used as
knives, and sickle elements were inserted as teeth to possibly wooden hafts. Medium and
small-sized axes were used in wood-cutting or other light duties. Querns were used for
cereal processing or to grind a variety of other organic materials (salt, pigments). Chert
hammerstones were used for pounding hard material (shaping other stones), as evidenced
by their heavily pitted appearance.
Lastly, polishing stones of various sizes were probably used as handstones for grinding
a variety of organic and inorganic materials (from salt to pigments), or for polishing axes.
These tools are mostly expedient implements, with primarily abrasive use-wear, used for
grinding. They were used down to the historical periods (Kardulias and Runnels 1995, 118).

3.3 The animal remains (Wietske Prummel)
Introduction
The 355 mammal bones and mollusc shells collected during the survey of 2000 at the
Kamára site are very well preserved. The colour of the bones is blackish grey, with spots
of yellow. The mollusc shells are white or grey. One of the Spondylus shells still has the
pink colour of the shell. The holes in the bones and some of the shells are filled with blackbrown soil. Three bones – two sheep bones and one sheep/goat bone – have a bright yellow
colour and might be recent intrusions. However, one of them is filled with the same black
soil as the dark-coloured bones, which are considered Neolithic.
The 355 animal remains have a total weight of 4.3 kg (table 7). Many of the remains are
mammal bones (334, 94%), weighing 3.8 kg (89%), and 21 remains (6%) are mollusc shells
weighing 490 g (11%). Of the mammal bones, 215 (64%), weighing 3.5 kg (92%), could
be identified at the level of species. All mollusc shells have been identified. The animal
remains have an average weight of 12.0 g; that of the mammal bones is 11.3 g and that of
the mollusc shells 23.3 g. The 119 unidentified mammalian remains weigh 2.7 g on average.
That so many small fragments were collected means that the surveyors collected mammal
bones and mollusc shells with great care. However, because no sieving was done, no bird
or fish bones were sampled. Most of the mammal bones are fractured.
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Table 7. The animal remains from the HASP survey at Kamára in 2000/2 (HASP 29). NISP:
Numbers of identified remains (identical to MinAU).
N

% of N

Weight
in g

% of weight

Canis familiaris, dog

1

0.5

11.5

0.4

Sus domesticus, pig

49

23.2

632.8

21.2

Bos taurus, cattle

70

33.2

1738.7

58.3

Ovis aries, sheep

11

5.2

128.1

4.3

Capra hircus, goat
Ovis aries/Capra hircus, sheep/goat
total domestic animals

1

0.5

27.8

0.9

79

37.4

441.4

14.8

211

100.0

2980.3

100.0

Cervus elaphus, red deer

4

486.1

Patella caerulea, limpet

1

2.8

Cerithium vulgatum, horn shell

1

4.3

Hexaplex trunculus, rock murex

1

4.2

Pinna nobilis, noble pen shell

1

0.6

Spondylus gaederopus, spiny oyster

6

360.7

Ostrea edulis, oyster

2

83.5

Cerastoderma glaucum, lagoon cockle

9

33.9

25

976.1

total wild animals
Cattle/horse size group

31

146.3

Sheep/goat/pig size group

88

171.9

119

318.2

355

4274.6

total unidentified
total

The species
The 215 identified mammal bones are fragments of domestic mammals (N=211, 3.0 kg) and
red deer (N=4, 456 g). Dog (fig. 52), pig (fig. 53), cattle (fig. 54), sheep, goat and sheep or
goat (fig. 55) account for 0.5%, 23%, 33%, 5%, 0.5% and 37% respectively of the number
of domestic mammals remains, and for 0.4%, 21%, 58%, 4%, 1% and 15% respectively of
domestic mammal bone weight (table 7). Sheep, goat, cattle and pig were the most important
domestic animals. Red deer is the only wild mammal represented in the remains (table 7; fig.
56). Animal husbandry was more important for the food supply than game hunting.
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Figure 52. L
 eft humerus of a dog (Canis familiaris) (field 8)

Figure 53. L
 eft mandible of a pig (Sus domesticus) with P4, M1, M2 and the alveole of M3 (field 8)
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Figure 54. L
 eft astragalus of a cow (Bos taurus) (field 8) (photograph W. Prummel)

Seven species of mollusc are represented in the remains. With nine shells, the lagoon cockle is the best represented mollusc species. The spiny oyster is represented by six valve
fragments, one upper (left), flat valve fragment, on which the pink colour of the shell is still
present, and five lower (right), convex valve fragments (fig. 57). The oyster is represented
by two almost complete valves, both a left and a right; the left one is from a large oyster,
the right one from a smaller oyster. Limpet, horn shell, rock murex and noble pen shell are
represented by one fragment each (table 7).
The inhabitants of the site went to the sandy beach of Soúrpi Bay some 6 km to the
north to gather horn shells, rock murex, noble pen shell, oysters and lagoon cockles. The
limpets were collected on the rocky coast of the Kokkinóvrachos peninsula 9 km northeast of the site. Living spiny oysters had to be fished in Soúrpi Bay or Pagasitikós Gulf.
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Figure 55. L
 eft maxilla of a sheep or goat (Ovis aries or Capra hircus) with the fully erupted dentition;
the molars are quite worn (field 8)

Figure 56. S
 kull fragment of a hunted male red deer (Cervus elaphus) with the base part of the left
antler. The brow and bez tines had been cut in antler working. The beam (the main stem)
was broken recently (find number 319, field 8)
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Figure 57. R
 ight, lower valve of a spiny oyster (Spondylus gaederopus) of which the lower rim was
removed, presumably due to the manufacturing of shell objects (find number 61, field 2)

However, empty shells of dead spiny oysters may have been collected from the beach to
manufacture shell objects from them (see below).
Skeletal distribution
The pig, cattle, sheep and sheep/goat bones are evenly distributed in terms of the skeleton
(table 8). This suggests that the animals were kept and slaughtered by the inhabitants of
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the settlement. Two cattle horn core fragments show that some, if not all, cattle had horns.
The horn cores are too fragmented to enable a decision on the sex of the cattle. Three of
the four sheep’s skull fragments have horn core bases. One is presumably of a ram, because of the large size of the horn core base. The horns of this animal stood upright on the
skull. The fourth sheep skull fragment is presumably hornless so perhaps belonged to a
female. One of the sheep/goat ribs shows pathology. The rib had been broken and healed,
but was refractured at the healed breakage.
The red deer bones are a skull fragment, two antler fragments and a fragment of a long
bone. The skull fragment consists of the pedicle, burr and lower part of the left antler. The
beam or main tine of the antler was broken recently (fig. 56). It comes from a hunted male
red deer. The two antler fragments are – of course – from male red deer. The long bone
fragment was identified as red deer on the basis of the thin wall of the bone.
The ages of the mammals
The number of bones that give information on the age is fairly high for pig (N=20, 69% of
all pig bones), and much lower for cattle (N=17, 32%) and sheep and goat (N=23, 34%).
The bones with age data include jaws and bones with epiphyses. In the case of cattle and
sheep or goat this could mean that the age data are not representative for the whole of the
population (table 9).
Five bones come from pigs younger than 12 months, and 11 bones originate from pigs
that were at least one year old when they were killed. The remaining four pig bones with
information on the age are from pigs younger than 42 months, but no longer piglets. The
age distribution shows that most pigs were fully grown when they were killed (table 9).
Five of the 17 cattle age data are from cattle that died at ages younger than or at 24–30
months, thus before any cows among them might have had their first calves, which begins
at 26–30 months. Seven age data correspond with cattle slaughtered beyond the age of first
offspring. The other five cattle bones with information on age are from cattle slaughtered
before 42 months or at ages older than 7–10, 20–24 and 24 months (table 9). The cattle
slaughtered at ages below 24–30 months were presumably mainly bulls not required for
breeding, whereas the older cattle were generally cows, with some bulls. The target of
cattle husbandry was the provision of meat, skins and bones.
Six of the 23 combined age data for sheep or goat are of animals slaughtered before the
age of 24 months, when the female animals would give birth for the first time. Five age data
for these species are of animals that survived 24 months. The other 12 age data refer to
sheep or goat killed before 36 or 48–60 months, or beyond 3–5 months, 7–10 months and
15–18 months, so presumably at rather advanced ages (table 9). The aim of sheep and goat
husbandry was the provision of meat and skins.
The dog bone originates from one older than 5–8 months (fig. 52). The red deer skull
fragment with antler (fig. 56) is from a male animal more than 18 years old. The age was
established from the length and diameter of the pedicle (table 9; Habermehl 1985).
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Table 8. Kamára, survey material. Distribution over the skeleton

dog
Cranium

pig

cattle

sheep

9

7

4

Horncore

goat

sheep/
goat

red
deer

2

1

2

Antler

2

Maxilla

3

3

Mandibula

8

4

Maxilla/mandibula

13
1

15

1

Atlas

1

Epistropheus

2

Vertebrae
cervicales

2

Vertebrae
thoracales

1

Vertebrae
lumbales

1

2

1

Vertebra
(undefined)

1

Costae

7

Scapula
Humerus

1

Radius

6

4

2

1

1

17
1

2

1

3

1

Ulna

1

Radius + ulna

1

Carpus

1

Metacarpus

3

1
1

Pelvis

9

3

5

Femur

4

3

3

Tibia

2

6

Calcaneus

2

2

Astragalus (Talus)

2

Metatarsus

5

Metapodium

1

5

1

4
3
2

1

2

Long bone

1

Phalanx 1

1

Phalanx 2
Phalanx 3
total

2

2

1

1

1
1

49

70

11

1

79

4
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Table 9. Ages at death of jaws and other bones of pig, cattle and sheep and goat

pig
< 7-10 month
< 12 months

cattle

sheep+goat+
sheep/goat

1
4

< 15-20 months

1

10-17 months

1

10-12 months

1

20-24 months

1

24-30 months

1

< 20-24 months

3

< 24-30 months

3

< 36 months
< 42 months

4
4

< 42-48 months

1

< 48-60 months
sum animals with milk dentitions/
open epiphyses

2
9

6

12

> 3-4 months

2

> 5 months

2

> 7-10 months
> 12 months

1

1

1

1

2

1

7

> 15-18 months
> 20-24 months
> 24 months

2

> 24-30 months

2

1
4

> 36-42 months

1

1

> 42-48 months

2

1

> 48-60 months

1

sum animals with permanent
dentitions/fused epiphyses

11

11

11

total numbers of bones with age data

20

17

23
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The size of the mammals

The measurements taken of adult cattle, pig, sheep, goat and sheep/goat bones (table 10)
correspond to the size of the bones in other Early and Middle Neolithic sites in Thessaly,
for instance Karatsádhagli (Reinders et al. 1997, table 7). The complete radius of a goat
demonstrated a wither height of 55.6 cm; this is a small for a goat. The cattle bone measurements reveal that the cattle were quite large (table 10).
Table 10. Measurements Kamára in mm; s/g: sheep/goat

maxilla

pig

pig

cattle

s/g

L P2-M3

71.1

L P2-P4

22.6

L M1-M3

48.4

LM1

20.0

BM1

18.3

28.4

14.3

11.8
8.8

LM2
BM2

18.5

16.0

17.9

11.3

11.4

LM3

18.6

BM3

10.9

mandibula

pig

pig

LM1

16.9

16.3

BM1

10.8

10.7

LM2

20.9

BM2

12.8

scapula

pig

pig

s/g

pig

pig

sheep

21.7

20.2

17.9

SLC

20.7

GLP

34.9

36.6

29.6

LG

29.1

30.4

23.1

BG

21.5

25.6

17.5

humerus

dog

pig

sheep

SD

11.1

Bd

27.0

37.6

28.2

BT

17.8

28.4

26.6
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(continuation of) Table 10. Measurements Kamára in mm; s/g: sheep/goat

maxilla
radius

pig
cattle

pig
goat

GL

139.7

Bp

28.7

BFp

27.4

SD

15.9

Bd

73.7

26.1

BFd

64.4

23.5

height at the withers
ulna

55.6 cm
sheep

DPA
19.6

BPC

16.8

Bd
pelvis
SH
tibia

s/g
30.3

SDO

metacarpus

cattle

19.0

cattle
61.9
s/g
16.3
cattle

Bp

s/g

sheep

33.0

Bd

69.1

25.7

Dd

51.6

19.4

calcaneus
GB
astragalus

pig
27,2
cattle

GLl

56.4

GLm

52.9

Dl

30.9

Dm

31.3

Bd

35.0

s/g

s/g
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(continuation of) Table 10. Measurements Kamára in mm; s/g: sheep/goa

maxilla

pig

pig

cattle

s/g

phalanx 1

pig

cattle

cattle

s/g

GLpe

21.0

58.1

56.5

33.4

Bp

10.5

29.6

29.8

11.2

SD

7.2

25.8

25.3

8.4

Bd

8.4

28.0

28.2

11.3

phalanx 2

s/g

GLpe

26.4

Bp

15.3

SD

10.5

Bd

11.8

phalanx 3

s/g

cattle

DLS

74.6

Ld

59.2

MBS

24.3

red deer, cranium with antler
#39

ca. 240

#40

169

#41

200

L burr

25

Diam burr

67

limpet
length

27.1

with

34.5

height

9.7

oyster

left valve

right valve

length

70.1

42.5

height

71.1

lagoon cockle

pendant

valve length

35.3

valve height

31.1

27.8
35.4

20.2

26.5

31.4
31.2

28.8
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Cut marks, burning and dog gnawing
Five bone fragments show cut marks. These were made during slaughtering and food preparation. The bones with cut marks are a skull fragment of a pig, a cattle lumbar vertebra, a
cattle first phalanx, the distal end of a cattle tibia and the distal part of a sheep metacarpus
or metatarsus.
A total of 29 bones (8%) are burned. Three of them, a part of a sheep/goat mandible
and two sheep/goat ribs, are white (calcined), that is burned at temperatures above 700 ºC.
Twenty-six bone black fragments were burned at lower temperatures, 500–700 ºC (Lyman
1994, 392–393), including three pig bone fragments, a scapula, a pelvis and a femur, a cattle
metatarsus fragment, two sheep/goat rib fragments, a bone fragment of a cattle-size mammal and nineteen small bone fragments of sheep/goat/pig-size mammals. These bones were
thrown as waste into the fireplace or got into other fires. None of the shells was burned.
Two bones, a pig calcaneum and a sheep/goat pelvis fragment, were gnawed by dogs.

Figure 58. B
 one awl made out of a cow (Bos taurus) metatarsus found in field 8. The tip is broken
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Figure 59. B
 one awl made out of long bone of presumably a red deer (Cervus elaphus) found in field 8.
The tip is broken

Bone and shell implements
Four bone and antler fragments and five shell fragments were made into implements or
show traces of working. An awl found in field 8 was made out of a cattle metatarsus (fig.
58). The point of the awl was broken. A second awl, also from field 8, was cut from a long
bone of presumably red deer (fig. 59). Bone awls were also found in the Neolithic sites of
Karatsádhagli (Reinders et al. 1997) and Achílion (Winn and Shimabuku 1989). The cut
off tip of a red deer antler from field 8 is refuse from antler-working. The same holds for
the skull fragment with antler of a red deer (find number 319, field 8). Both the brow and
bez tines had been cut away (fig. 56).
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A left lagoon cockle valve shows a large, deliberately made hole (find number 348, field 8).
The valve was a bead. A comparable lagoon cockle bead was found in a Neolithic context
at the Empório site on Chíos (Hood et al. 1982, p. 677 and plate 142).
At least four of the five right, convex spiny oyster valves (find numbers 61, 63, 65, 343
and 344) show cut marks. The right spiny oyster valve is very thick in old animals, and the
right valves from the Kamára site are all from old animals. The cardinal teeth of two right
valves (find numbers 65 and 344) were cut away. The anterior, ventral and posterior margins of three right valves (find numbers 63, 61 and again 344) had been cut away (see fig.
57 for find number 61). The lower half of find number 65 is absent; it is uncertain whether
this is due to accidental fracturing or to shell-working. The fifth right spiny oyster valve
is a very small fragment. It cannot be said whether the shell was worked or was fractured
recently.
The cut marks on the right spiny oyster valve might point to the manufacturing of shell
implements, such as pestles, beads or amulets, which was common in the Neolithic period
in northern Greece (Hood 1982; Tsuneki 1989; Halstead 1993). The cuts on the valves
resemble those in figure 7: I in Tsuneki (1989). No spiny oyster shell implement has been
found on the site. Only complete left and right spiny oyster valves were found in the site
of Karatsádhagli (Reinders et al. 1997).
Dates
Two randomly chosen bones were sampled for AMS radiocarbon dating: a pig pelvis and
a cattle rib. The pig lived between 6060–5840 cal. BC, and the cow between 5730–5560
cal. BC. These dates, which do not overlap, confirm the Neolithic origin of the bones collected during the survey (table 11). In general the Middle Neolithic is dated to the period
5800/5600–5400/5300 BC (Andreou et al. 1996, 538), but for Achílion, and consequently for
the Middle Neolithic in the Almirós plain, a date of 6200/6100 BC seems most likely for
the beginning of the Middle Neolithic (Wijnen 1993).
Table 11. Radiocarbon dates of two bones of the survey

Sample

Sample
number

Date BP

Calibrated date, 95.4% Phase according to
probability1
Andreou et al. 1996, p. 538

Pig pelvis

GrA-24280

7080±50

6060 - 5840 cal. BC

Early Neolithic

Cattle rib

GrA-24274

6740±50

5730 - 5560 cal. BC

Middle Neolithic

1. Calibrated with Oxcal Version 3.10

Livestock composition in comparison with other Neolithic sites
In the publication on Karatsádhagli the variation in the livestock composition after NISP
of the Early and Middle Neolithic sites in Thessaly was analysed with the aid of cluster
analysis (Reinders et al., figure 10). The analysis showed that sites near the coast (Sésklo
and Karatsádhagli) and on a large river in inland Thessaly (Zárko) have high proportions
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of pig remains (22–25%), average proportions of cattle remains (about 15%) and moderate proportions of sheep/goat remains (about 60%). Inland sites in dry areas (Árgissa
Magoúla and Achílion) have high proportions of sheep/goat remains (about 80%) and low
proportions of pig (about 10%) and cow remains (about 5%). The inland site of Pródromos near a large river and in an area with high precipitation has a high proportion of cattle
remains (30%), and moderate proportions of sheep/goat (56%) and pig (13%) remains.
The high proportion of pig remains in the survey material from Kamára fits in quite
well with the proportions for this species (23%) at the two coastal sites of Sésklo and
Karatsádhagli and at the site on the large river Zárko. However, the proportion of cattle
remains at Kamára (33%) is much higher than in Sésklo, Zárko and Karatsádhagli (about
15%) and the proportion of sheep/goat remains much lower than in these three sites
(about 60%). The proportions of remains of livestock of Kamára fit in with the Pródromos
site with respect to cattle and sheep/goat proportions. This would suggest that the conditions for cattle and pig husbandry were quite good in the Soúrpi plain where the Kamára
site is situated, with an ample supply of pasture for cattle and acorns and other fruits for
pigs.
Comparison with the excavated animal material from Kamára
Animal bones were also recovered from a small-scale excavation at Kamára conducted
by Vasso Rondiri (see section 2). They were studied by Vasiliki Tzevelekidi, who identified
a total of 287 bones. The same mammal species were found in the excavation as during
the survey. The proportions of domestic animal remains after MinAU (which is almost
the same as NISP) are 0.3% small carnivore (dog?), 17% pig, 15% cattle, 17% sheep, 6%
goat and 44% sheep or goat (sheep and goat together: 67%). Tzevelekidi’s results enable
a comparison of survey and excavation bone material from the same site.
Remains of pig and especially cattle are more rare in the excavated material (table 1)
than in the material of the survey, whereas sheep and goat remains are more numerous
than in the survey material (table 7). If incomplete recovery of bones of smaller animals
such as sheep and goat was the cause of the lower proportion of these species in the survey
material, we would have a lower proportion of pig bones in the survey material than in the
excavation material. This is not the case. Incomplete recovery can thus not be the reason
for the low proportion of sheep and goat or sheep/goat in the survey material. Sheep and
goat bones are slightly more fragile than those of pigs and cattle. This might be the reason
for the lower representation of sheep/goat remains in the survey material.
Nevertheless, the excavation material from the Kamára site, with its 15% cattle bones,
affirms the high representation of cattle, which is higher than that of the sites of Árgissa
Magoúla and Achílion. The 67% of sheep/goat remains corresponds with Zárko, Sésklo
and Karatsádhagli.

4. Summary
The Neolithic site of Kamára is located on one of the finger ridges east of Drímona.
Kamára is a large site, covering several plots of olive groves, cornfields, stubble fields, cot-
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ton fields and wasteland. The site is situated on an alluvial slope on the western side of the
Soúrpi plain and measures about 400 m x 200 m, covering an area of about 5 ha.
In 1998 a rescue excavation took place at the Kamára site due to the widening of the
National Road, which was followed in 1999 by the excavation of a trench along the National Road where OTE had placed telephone cables. Surveys of the site were conducted
in 2000 and 2002. Although the Kamára site was already known and a small section had
already been excavated, the site proved to be much larger than the excavators expected.
Kamára is not a magoúla but an ‘flat-extended’ site.
For the investigation of the excavated pottery, 119 sherds were analysed as well as
another 281 sherds collected during the 2000 and 2002 surveys. Apart from one or two
complete vessels, the pottery sample of both excavation and survey was highly fractured.
The general shapes of the vessels had to be inferred from the rim fragments, flat bases with
an angular joints and strap handles. The following categories of shapes could be distinguished: hole mouth jars and necked jars; restricted, unrestricted and shallow bowls; kylix;
and open and closed vessels. The three latter shapes were not represented in the survey
material.
The chipped-stone material analysed in this report came from the survey. Of the 185
specimens, 58 are made of obsidian, 25 of chocolate and brown fine-grained radiolarites, 54
of brown chert, 14 of dusky yellowish brown flint and 34 of other material. The impression
gained is that obsidian entered the site as prepared cores. There is also slight evidence that
chocolate flint was processed in situ. All varieties of radiolarites derived from the vicinity
of the Píndos range in western Thessaly. This is to be expected since, speaking in general
terms of material representation, obsidian and chocolate flint either predominate or are
equally represented in Thessaly. Chocolate flint usually predominates in the sites of the
western Thessalian plain, while obsidian is present in low percentages. On the other hand,
at sites closer to the coast, such as Sésklo and Kamára, obsidian predominates. Obsidian
and flint retouched blades were used as knives; sickle elements were inserted as teeth into
possibly wooden hafts.
Axes, grinding implements, querns, an adze and lids are represented among the 32
specimens of the survey’s ground-stone tool assemblage. Axes were used in wood-cutting
or for light duties. Querns were used for cereal-processing or to grind organic materials,
and hammerstones were used for pounding hard material. Lastly, polishing stones were
probably used as handstones for grinding organic and inorganic materials or for polishing
axes. Diagnostic tool markers of the Middle Neolithic period among the chipped stone
and ground-stone tools are absent in the Kamára survey.
Although the faunal assemblages from both excavation and survey are small, the
Kamára assemblages offer considerable comparative interest alongside other Neolithic
assemblages from Thessaly. Sheep and goat (67% and 43% for excavation and survey
respectively), pig (17% and 23%) and cattle (15% and 33%) were identified in the excavation and survey samples; dog only in the survey sample (0.5%). Among the minority
of ovicaprine specimens identified to species, sheep (17% and 5% respectively) are more
numerous than goats (6% and 0.5%). Wild mammals are represented only by red deer,
by two specimens in the excavation and four in the survey, respectively. Seven species of
molluscs are represented in the survey sample: lagoon cockle, spiny oyster, oyster, limpet,
horn shell, rock murex and noble pen shell.
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Remains of pig and especially cattle are rarer in the excavated material than in the
material of the survey, while sheep and goat remains are more numerous in the excavated
material than in the survey material. Sheep and goat bones are slightly more fragile than
those of pigs and cattle. This might explain the lower representation of sheep and goat
remains in the survey material. Nevertheless, the excavation material from the Kamára
site with its 15% cattle bones affirms the high representation of cattle, which is higher than
that of the sites of Árgissa Magoúla and Achílion. The 67% of remains of sheep/goat is
consistent with Zárko, Sésklo and Karatsádhaghli.
Several pottery wares found at Kamára were produced throughout the entire Neolithic or during the Middle Neolithic, whereas some vessel types were characteristic for
the Middle Neolithic. The painted decoration is the best indicator for the period. The patterns, consisting of zigzag lines or lozenges bordered by a band of triangles or a step motif
is found in phases IIIB and IVA at Achílion (± 6800 BP) and correspond to the Sésklo
I phase (solid style). In some of the lozenge schemes the border seems to develop into
a flame pattern, rather than a band of triangles. Although the flame pattern is generally
considered to belong to Sésklo II for Central and Western Thessaly, it occurs quite frequently in phases IIIB and IVA of Achílion. Although it cannot be excluded with absolute
certainty that Kamára did not have an Early Neolithic III phase, it seems likely that the
pottery spans only the period of Middle Neolithic I, possibly extending into the beginning
of Middle Neolithic II.
Two randomly chosen bones were sampled for AMS radiocarbon dating: a pig pelvis
and a cattle rib. The pig lived between 6060–5840 cal. BC, and the cow between 5730–5560
cal. BC. The Middle Neolithic is dated to the period 5800/5600–5400/5300 BC, but for
Achílion, and consequently the Middle Neolithic in the Almirós plain, a date of 6200/6100
BC seems most likely for the beginning of the Middle Neolithic.
Kamára is a large Neolithic site on an alluvial slope in the Soúrpi plain in Thessaly,
situated not far from Soúrpi Bay and the Pagasitikós. Artefact samples and faunal remains
from excavations and surveys conducted at this site offer possibilities for comparison. Differences between the samples may be explained by differences in sampling method, postdepositional processes and the large distance between the excavation trenches and the
plots of land where the survey material came from. Nevertheless, the material from the
surface resembled the archaeological remains in the subsoil fairly well.
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PROJECT ON THE MIDDLE HELLADIC ARGOLID:
A REPORT ON THE 2007 SEASON
Sofia Voutsaki, Anne Ingvarsson-Sundström and
Michael Richards

The interdisciplinary project on the Middle Helladic Argolid1 is financed by the Netherlands Organization for Scientific Research (NWO) and the University of Groningen,
the Netherlands. In addition, the osteological analysis of human remains from Asine and
Midea, has received Research Grants by the Institute of Aegean Prehistory (INSTAP).
2007 is the penultimate year of the 5-year Middle Helladic Argolid Project (2003-2008).
In previous issues of Pharos we presented the main aims and methods of the project and
the results obtained in the first four years (2003, 2004, 2005, 2006).2 In the first phase of
our project (2003-2005: Voutsaki et al. 2004; Voutsaki et al. 2005; Voutsaki et al. 2006) we
concentrated on Lerna because of its rich funerary, skeletal and settlement evidence, and
its significance in studies of the MH period.3 In the next stage (2005-2006), we included
the important and well-documented sites of Asine and Aspis, Argos (Voutsaki et al. 2006;
Voutsaki et al. 2007).4 We also set up a separate sub-project whose aim is to publish the
important assemblage of the MH ‘tumuli’ of Argos.5 In the last stage of our project (20072008) we concentrate on the less well documented, or imperfectly preserved sites (e.g.
Mycenae, Midea) and the smaller (and primarily late MH) sites (e.g. Prosymna). In the
final synthesis, we plan to bring together the different strands and levels of the analysis.
1 More information on the project can be found on http://www.MHArgolid.nl.
2 For the approach adopted, see Voutsaki (2005).
3 For the osteological analysis from Lerna, see Triantaphyllou in Voutsaki et al. (2006), 95-102; Triantaphyllou, in print. For the results of the radiocarbon analysis of human skeletons from Lerna, see Voutsaki et al.
(2006), 103-106; Voutsaki et al. (in print a); Voutsaki et al. (in print b). For the stable isotopes analysis, see
Trantaphyllou et al. (2008).
4 Some first results of our work on Asine can be found in Voutsaki et al. (in print d); Voutsaki et al. (forthcoming). For the results of the radiocarbon analyses of samples from the Aspis, see Voutsaki et al. (in print
c). For the stable isotopes analysis of human skeletons from the Aspis, see Triantaphyllou et al., in print.
5 See our report on the 2006 and 2007 seasons of the Argos ‘Tumuli’ Project, in the same volume of
Pharos, xx-xx. This separate sub-project is financed by the Institute of Aegean Prehistory.
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Here we would like to present the work carried out in 2007 on different MH Argive assemblages (Asine, Mycenae – Prehistoric Cemetery, Midea, Prosymna).

I. Asine
Asine is an important MH site, extensively excavated and relatively well documented
(Frödin and Persson 1938; Hägg and Hägg 1973; Dietz 1980; Dietz 1982; Nordquist 1987;
Nordquist 1996; Ingvarsson-Sundström 2003). The site was in use throughout the MH period, and evidence for habitation has been recovered in the Acropolis, the Lower Town
and the opposite hill, Barbouna. Burials were located among the houses in the Lower
Town, while in Barbouna graves were opened among the ruins of abandoned houses. In
addition, there is a formal cemetery (East Cemetery) with a burial mound (Tumulus IQ)
to the east of the settlement. Asine, therefore, gives us the opportunity to study differentiation between groups of people who are given different mortuary treatment (intramural
graves, graves among ruined houses, graves in extramural cemetery with a tumulus) and
to study change through time.
Most analyses of the Asine material have been completed:
• 21 samples for 14C analysis have been analyzed at the Centre for Isotope Research,
University of Groningen. In a previous report we presented the problems of the analysis and the discrepancies between absolute and relative dates (Voutsaki et al. 2007,
68-70). Dr S. Voutsaki and Dr S. Dietz, the excavator of the tumulus, have now redated certain tombs by taking into account the radiocarbon results as well as the stratigraphic and ceramic data, and have accordingly revised the sequence as reconstructed
in the original publication (Dietz 1980). The first results of this analysis can be found in
Voutsaki et al. (forthcoming), while the final report will appear soon (Voutsaki et al., in
print d).
• The examination of the human remains by Dr Anne Ingvarsson- Sundström, University of Uppsala, is nearing completion and the final publication is in preparation. For
a report see Ingvarsson-Sundström in Voutsaki et al. 2007, 70-76, and Voutsaki et al.
(forthcoming).
• 4 samples for aDNA analysis have been taken from Asine.  The analysis has been carried out by Prof. Sophia Kouidou-Andreou, Dr Leda Kovatsi and Dr Dimitra Nikou,
University of Thessaloniki. The techniques used so far have been unexpectedly successful in reconstrucing nuclear DNA, but less successful in reconstructing mitochondrial DNA (Kouidou-Andreou et al., in Voutsaki et al., 2006, 102-103; Kovatsi et al., in
print). Alternative methods are being sought.
• 38 samples have been taken for the stable isotopes analysis, carried out by Prof. Michael
Richards, University of Leipzig. The results have been processed and interpreted by
Dr Anne Ingvarsson- Sundström. A full report on this analysis is given below.
• The analysis of the archaeological data by Eleni Milka has been completed (see Milka
in Voutsaki et al. 2007, 76-80).6 Her dissertation, which involves a comparative analysis
of the large cemeteries at Argos, Lerna and Asine, will be completed soon.
6 See also Milka 2006; Milka, in print.
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• The analysis of the settlement data has been carried out by Dr. Sofia Voutsaki. A first
presentation of the analysis can be found in Voutsaki (in print). The final publication is
in preparation.
The combination of these various analytical methods and the integration of different
types of data will allow us to reconstruct social life in MH Asine, as well as the important
changes that took place during the MH period.
The stable isotopes analysis (by Anne Ingvarsson-Sundström & Michael Richards)
The main aim of the stable isotope analysis was to examine whether the Asine diet was
poor in animal protein as have been earlier argued by Angel (1982), and if differences
existed between the two cemeteries at Asine (Barbouna and the East Cemetery) and/or
between sexes. It was also the intention that the stable isotopes would clarify the question
of breastfeeding customs and shed light on the duration of breast feeding and at what age
other foods were introduced.
Of the 38 samples initially selected for stable isotope analysis, only 19 samples provided enough well-preserved collagen for analysis (6 of 14 from Barbouna and 13 of 24
from the East cemetery). Furthermore, the poor preservation of the samples produced a
skewed age distribution in the data from the two cemeteries; the results from Barbouna
belong mainly to subadults and the results from the East Cemetery belong mainly to adults.
Therefore the stable isotope values from the two cemeteries could not be compared. The
small sample size from each burial location means that we should be careful about using
this data to infer the diet of the Asine population as a whole.

Figure 1. S
 table isotopes analysis from Asine: Plot of δ 13C and δ 15N values

In general, the dietary pattern of adults and juveniles shows a heavy reliance on mainly
terrestrial foods; C3 plants and a varying amount of animal protein (meat, milk or dairy
products) (fig.1). These values are similar to those from other Greek Bronze Age sites such
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as Lerna and Mycenae (Tzedakis & Martlew 1999; Triantaphyllou et al. 2008). The high
nitrogen values of some individuals from the East Cemetery show a substantial consumption of animal protein, although the carbon values indicate that no detectable amounts of
marine foods or C4 plants such as millet had been consumed. Furthermore, high nitrogen
values as well as the high slaughter age of domestic animals, as found in previous studies
point towards a significant utilization of milk and dairy products at Asine (Moberg Nilsson
1996). The female mean nitrogen value was slightly higher than the male value although
there were no statistically significant differences between the sexes.
The interpretation of breastfeeding customs in Asine is severely hampered by the
small sample size of children, and the lack of individuals between 1-5 years of age. Yet, a
low increase of nitrogen values in subadults younger than one years of age from Barbouna
compared to females at the East Cemetery indicates that these children may have been
fed breast milk as well as supplementary foods.
Therefore, the analysis does provide some insights into the diet of the MH community in
Asine despite the problems of preservation and small sample size.

II. Mycenae
The Prehistoric Cemetery at Mycenae (Alden 2000, with all earlier bibliography) extends
on the lower western and northwestern slopes of the Mycenae citadel. The cemetery was
in use from MH times to LH II. While the Grave Circles of Mycenae have received enormous amounts of attention since Schliemann’s discoveries, the Prehistoric Cemetery remains rather unknown despite Alden’s recent (2000) publication which has brought together all the evidence from the different phases of the Mycenae excavations. It is true
that many of the graves and their contents have been destroyed by the intensive occupation of the area, and that the evidence is in many ways deficient. On the other hand, the
Prehistoric Cemetery offers a unique opportunity to study the burials of the ordinary
people inhabiting Mycenae in the MH period. A comparison of the Prehistoric Cemetery
and the Grave Circles of Mycenae can give us invaluable insights to processes of social
and cultural change during the MH period.
The following analyses have been carried out on the material from the Prehistoric
Cemetery:
• In 2006 Dr Sevi Triantaphyllou re-examined the skeletons found in area Γ, Citadel
House area (Alden 2000, 214-280). These are the only skeletons preserved from the
Prehistoric Cemetery (at least from the British excavations). The first results of this
analysis were included in an earlier report (Triantaphyllou in Voutsaki et al. 2007, 89).
It should be added here that she also studied again the skeletons from Grave Circle
B (Angel 1973). Her re-examination (Triantaphyllou in Voutsaki et al. 2007, 90-91)
produced some interesting results which may lead us to reassess, at least to a certain
extent, Angel’s conclusions on the group of people buried in Grave Circle B (Triantaphyllou, in print). The comparison of the two skeletal populations will add a further
dimension in the analysis of variation and change during the MH period.
• Dr Sofia Voutsaki, with assistance by Eleni Milka, studied the ceramic and other finds
from the Prehistoric Cemetery kept in the Mycenae Museum.
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• Sofia Voutsaki has also carried out a detailed contextual analysis of the Prehistoric
Cemetery burials, which she is now preparing for publication. A full report is given
below.
Variation and change in the Prehistoric Cemetery, Mycenae (by Sofia Voutsaki)
Approximately 150 graves have been excavated in the area designated as the ‘Prehistoric
Cemetery’ at Mycenae, although only 139 of them are described in some detail in Alden’s
publication (Alden 2000, 15). It cannot be emphasized that this is only a minimum number
and that many more graves must have existed initially. The later occupation of the area,
especially inside the fortification wall, as well as the vicissitudes of almost 140 years of excavations of differing quality in the site have obliterated a substantial part of the cemetery.
It is therefore impossible to define the boundaries, or to demarcate any internal clusters
in the cemetery (Alden 2000, 17). It is also very difficult to understand the relation with
the settlement. In some cases, graves seem to be cut under house floors (Alden 2000, 17);
elsewhere we seem to be dealing with extramural groupings, and yet in other cases graves
are later built over, as if their existence was ignored or forgotten. It is therefore not always
clear whether we are dealing with intramural or extramural graves.
The periods of use of the cemetery are not easy to establish either. The re-examination
of the material has confirmed that no graves can be dated with certainty to the earlier
MH phases (MH I – II). However, too many graves are disturbed, unfurnished or contain
undiagnostic objects, and cannot be dated; therefore, we simply cannot say whether the
cemetery, or parts of it were in use already in MH I – II, or not. The ceramic evidence,
consisting mostly of MH pottery found in mixed and disturbed deposits, indicates that
Mycenae was occupied throughout the MH period (Shelton, in print). However, the extent
of occupation and the development of the settlement cannot be reconstructed, because
of the later occupation and poor preservation of the pre-Mycenaean layers, but also (to a
certain extent) to lack of attention to the MH period.7 It is quite likely that the number of
graves increases in MH III. However, it is also very likely that we are not dealing simply
with an increase in numbers, but also a change in practices, as more offerings (and more
diagnostic offerings) are deposited with the dead in this period. Both the increase in
numbers and the increase in the quantity and diversity of offerings deposited are observed
in all other (extramural) cemeteries in this period, e.g. the East Cemetery in Asine, Prosymnna (see below), etc. Three graves can be dated with certainty to the LH I and three to
the LH II period. However, stray finds indicate that many more graves existed, but were
disturbed and emptied. Only one grave can securely be dated to the LH IIIA1 period; by
this time the organised clusters of mostly chamber tombs become the norm in Mycenae
and elsewhere in the Argolid (Voutsaki 1995).
Different types of graves are used. The majority are pits; few cists and jar burials and a
few more shaft graves are found. All shaft graves are late (MH III – LH I – LH II). They
are smaller and less complex than the ones in the Grave Circles, and clearly develop out
of the more elaborate cists.

7 The situation is changing in recent years. Except Alden’s recent publication of the Prehistoric Cemetery
(Alden 2000), see also French (2002, 29-35); Shelton (in print).
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The demographic composition of the group buried in the Prehistoric Cemetery is interesting.
By far the majority of burials belong to sub-adults (neonates, infants, children). Sub-adults
predominate also among the skeletons preserved from Area Γ (and studied by S. Triantaphyllou, Triantaphyllou in Voutsaki et al. 2007, 89); only two adult women were found. The
contrast with Grave Circle B, where adults, and men in particular, predominate could not be
bigger (Triantaphyllou in Voutsaki et al. 2007, 89-91; Triantaphyllou, in print).
Most graves contain single inhumations (Alden 2000, 26). However, some double or
even multiple burials are found, even in simple type graves such as pits and jar burials. In
all these cases we are dealing with sub-adults (neonates, infants and children). While by
far the majority of burials are primary, some skeletons have received secondary treatment
– and they include subadults buried in pits. It should be remarked that the transformation
of the mortuary practices and the adoption of re-use and secondary treatment did not
involve only the elite buried in the Grave Circles. Interestingly, another feature usually
associated with the Grave Circles, the recovery of animal bones from inside or above the
grave, can be observed in some humble graves in the Prehistoric Cemetery.
Most graves were unfurnished (Alden 2000, 26); if they did contain offerings, these
were usually a few vases. However, the later graves are clearly richer, and non-ceramic
offerings (stone tools, simple ornaments, metal objects) occur more often. The really valuable offerings (a silver seal, beads of faience, gold and amber, golden foil ornaments, ivory)
belong almost always to graves datable to LH I – II. However, some tiny golden discs, a
few carnelian, glass and faience beads, and one imported stone vase from Crete come from
graves belonging to the MH III period. Of course, if we compare the MH III graves of the
Prehistoric Cemetery with the MH III graves in Grave Circle B, the difference in wealth
remains striking (although some relatively poor graves are also found in Grave Circle B).
But the comparison also allows us to conclude that the ‘Shaft Grave phenomenon’ is not
the culmination of a gradual rise in prosperity gestating already in the earlier phases of
the MH period, but a rather sudden transformation, which in Mycenae at least (not necessarily in other Argive sites) becomes manifested in MH III, and not earlier. Needless to
say, within the Grave Circles a constant increase in the wealth deposited in the tombs can
be observed, as a simple comparison between the earlier Grave Circle B and Grave Circle
A immediately reveals.

III. Midea
Midea must have been an important site in the MH period, but the later occupation of the
citadel area as well as erosion and poor preservation make attempts to assess the extent of
MH settlement or reconstruct its history particularly difficult. In particular, the fragmentary nature of MH settlement remains, the poor preservation of the recovered burials prevent us from undertaking a systematic analysis of the mortuary data. In consultation with
the excavators of the site we have therefore decided to undertake a detailed osteological
examination, but no radiocarbon, stable isotopes and ancient DNA analysis. A full report
on the osteological analysis is given below.
An up-to-date synthesis on MH Midea can be found in Demakopoulou and DivariValakou (in print), on which the summary below is based. The MH habitation of Midea
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was quite extensive and covered more or less the entire citadel A lot of MH pottery has
been recovered from the entire acropolis, but most of it comes from mixed and disturbed
deposits. . The ceramic evidence shows that MH Midea was inhabited throughout the
MH period. Some architectural remains have also been found: in the northeast area of
the Acropolis, in the area of the Mycenaean megaron, fragmentary walls and a floor associated with MH pottery, as well as a ruined terrace wall were found. A system for the
collection and storage of water, constructed during the late MH phase or the transition to
the LH have also been discovered in the same area. Another terrace wall was found in the
northeast part of the Upper Acropolis. A great number of lead clamps was found in this
area, which may have functioned as a workshop for pot mending, or a storeroom for lead
clamps during the MH period.
Despite the problems of preservation and the small number of graves found (9), mortuary data from Midea largely confirm what we know from other sites. Graves in the MH
period may have been mostly intramural (though this cannot be fully demonstrated). The
usual simple tomb types were in use (pits, cists, jar burials), but a certain subtle variety
in form can also be observed: for instance, a rock-cut tomb, or a shallow pit ringed with
stones and lined with plaster has been found . Contracted single burial seems to be the
norm, although the data are once more insufficient, as many graves are disturbed and/or
damaged. Few offerings are found, but a small stone axe and a one-handled cup, as well
as a coarse vessel and a fragmentary stone amulet, both found in graves datable to EH
III / MH I should be singled out. In general, offerings increase in number and possibly in
value when we reach the last phases of the MH and the transition to the LH period. A LH I
child burial in a cist grave was accompanied by an amphoriskos, covered with the base of
a closed vase, a cornelian bead, two ivory knobs, and a piece of orpiment.
It should also be added that extramural graves have also been found near the citadel
(in a distance ranging from 450 to 300m): 2 MH III cist graves have been found in recent
rescue excavations near the road to the top of the citadel), and another possible MH III
grave has been located in the area below the W. Gate (Palaiologou, in print). Once more,
the pattern observed also in other sites, i.e. the more widespread use of extramural, formal
cemeteries in MH III, holds also for Midea.
The following is carried out on the Midea material:
• A full osteological analysis of the extant skeletons has been undertaken by Dr Anne
Ingvarsson- Sundström. A full report is given below.
• It has been decided not to carry out any other analyses (14C, stable isotopes, ancient
DNA) on the Midea material, because of the poor preservation of the skeletons and
the limited contextual information.
Midea – the osteological analysis (by Anne Ingvarsson-Sundström)
The remains of nine individuals from the EH III – MH - LH I period have been excavated
at Midea, in the Greek and the Swedish sectors of the site (Åström et al. 1990; Åström
et al. 1992; Demakopoulou et al. 1996; Demakopoulou et al. 1997-1998; Demakopoulou
et al. 2002; Demakopoulou et al. 2006-2007; Walberg 2007). The examined sample, however, consists of only five individuals, since four skeletons from earlier excavations in the
Swedish sector (1987, 1989-1990) could not be located in the Nauplion store rooms.
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Table 1. The examined skeletons from Midea.
Excavator & excavation
year

Location

Age group/estimated
age

Sex

Åström et al. 1989-90

Trench L, skeleton no. 4

Child (7-8 y)

-

Walberg 1994

M94-Mc5E-073 [1530]

Infant (12-15 m)

-

Walberg 1996

M96-Nd8W-422 [3109]

Neonate (10 lunar
months)

-

Demakopoulou 2000-2001 Trench Rb

Child (c. 6-8 y)

-

Demakopoulou 2005

Adult (+18 y)

-

Trench A, grave 2

The small sample comprises 4 subadults and one adult (Table 1). All skeletons were poorly
preserved; especially the child from Trench Rb who is represented only by a few cranium
bones.
Two pathologies were observed on the adult skeleton: degenerative joint disease (as
slight lipping around the proximal articular surface) in one right proximal hand phalanx
and an infection- as evidenced by periostitis on a fragment from a long bone, possibly
tibia. Marked muscular attachment was also found on the right fifth metacarpal. Although
Fischer (1992:20) state that the teeth from the child in trench L “...show no signs of caries
or enamel hypoplasia” caries was actually noted in two deciduous teeth (right mandibular
m2 and left maxillary m1) after the skeleton had been cleaned.
Naturally, no interpretations of the demography or palaeopathology could be made
from these few remains, but it is nevertheless interesting to note that children of different
ages as well as adults were buried within the settlement. Therefore, the skeletal evidence
suggests that Midea conforms to the pattern seen in most intramural MH cemeteries.

IV. Prosymna
The MH graves in Prosymna (Blegen 1937) have been discovered by chance, as trial trenches were laid out in order to discover Mycenaean chamber tombs. The cemetery therefore
extended in the same area as the later Mycenaean burial ground, across the southwest
slopes of West Yerogalaro and East Yerogalaro hills. 31 graves have been discovered, but
many more must have existed originally. Most belong to the MH III – LH I period.
The MH graves from, in contrast to the LH tholos and chamber tombs of Prosymna
have received little attention. They are, however, interesting, as they exemplify the changes in mortuary practices that take place in the last phases of the MH period: the move
to extramural cemeteries, the general increase in funerary offerings, and the increasing
complexity of the mortuary rites with the adoption of re-use and secondary treatment.
The following work is carried out, or planned on the Prosymna material:
• An attempt has been made to locate the skeletons from the Prosymna graves in the
storerooms of the National Museum at Athens. Unfortunately, the search was not successful – we did locate skeletons excavated by Blegen, but they belonged to Mycenaean tombs around Ano Englianos in Pylos!
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• W
 e have been given permission to examine the pottery and other finds from the graves
held at the National Museum, in order to attempt a more precise dating of the objects.
• Sofia Voutsaki has also carried out a detailed contextual analysis of the Prosymna burials. A preliminary report is given below.
Variation and change in the MH cemetery at Prosymna (by Sofia Voutsaki)
The MH graves at Prosymna belong to an unambiguously extramural cemetery, as no
traces of contemporary (MH) houses have been found in the area. The contemporary
settlement has not been excavated, as it lies under the later sanctuary of Hera. The cemetery was clearly organized in widely scattered groupings of tombs found in between the
later Mycenaean chamber tombs across (see fig. 2). Since only part of the graves have been
discovered during the search for Mycenaean chamber tombs, and since their distribution
is purely random, attempting a spatial analysis has little sense.

Figure 2. M
 H III – LH I simple tombs in Prosymna
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29 graves were in use in MH III – LH I, one grave dates to LH II, and one to LH III. The first
chamber tombs date to LH I, and their number increases in LH II and further in LH IIIA. It
is therefore obvious that the practice of (usually single) inhumations in simple cists and pits
is gradually, in the course of the early Mycenaean period, replaced by the ‘Mycenaean’ practice of burying in larger, multiple, family tombs which are re-used over several generations.
Two types of graves are found in Prosymna, pits and cists, with pits being more common than cists. They contain by far single, contracted inhumations; curiously no extended
burials seem to have been found (but some graves were too poorly preserved and the
position of the skeletons could not fully be ascertained). However, some multiple (usually double) burials are also found, both in cists and in pits. As the skeletons have not
been preserved, nothing can be said bout the gender of the people buried. Only limited
observations on age can be made as Blegen employed a rather coarse subdivision between
children and adults. All we can say is that adults and children are found in both cists and
pits. Most burials are primary, and only few have received secondary treatment, while in
some cases the mode of burial cannot be ascertained because of poor preservation. Interestingly, certain secondary burials have been found only in pits (though some uncertain
cases exist in cists as well). In a few cases, single burial in pits have received secondary
treatment, which implies that secondary treatment was practiced even if the tomb was not
re-used for a new burial. In another case a child’s skeleton was disarticulated and pushed
aside, presumably when a second burial (an adult) was buried in the same pit. We see
therefore that secondary treatment is introduced in this period in humble, simple graves;
it is practiced for both adults and children, and it is carried out even in single inhumations.
Therefore, the evidence from Prosymna strengthens our observations in the Prehistoric
Cemetery at Mycenae: the transformation of the mortuary practices, and in particular the
introduction of secondary treatment, did not affect only elite burials such as the ones in
the Grave Circles, but also ordinary people buried in modest graves.
Besides secondary treatment and re-use, there is other evidence for more complex
rites, involving different stages and perhaps later visits to the tomb: in the case of three pits
and one cist some offerings (a few vases) were found outside or just above the grave.
Most graves in Prosymna contain offerings, as is to be expected in an extramural cemetery belonging to the MH III – LH I period. Most graves contain one or several vases, and
quite a few contain simple ornaments (bone, stone or glass beads; shells (sometimes perforated to form a necklace), bronze pins, rings, earrings), while a bronze dagger with ivory
handle and a set of bronze tweezers have been found in a pit. Non-ceramic offerings are
found equally in cists and in pits; in fact, pits have a more diverse assemblage of offerings
than pits. We see therefore that there is no consistent correlation between richer offerings
and larger, or more elaborate graves in Prosymna.
To conclude: the MH – early LH graves from Prosymna provide us with valuable evidence which enriches our understanding of the transformation of the mortuary practices
in the crucial MH III – LH I period. As the use of the cemetery continues without interruption into the Mycenaean period, they allow us to observe changes through time which
can throw light to social and cultural processes in the Argolid. Further, a synchronic comparison of MH III – LH I mortuary data with those from other contemporary cemeteries
in the Argolid (Asine, Mycenae, Argos, Lerna) reveals the common trends, as well as the
variety of practices and responses in this fluid and unstable period.
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Correction: Asine - the human remains (Pharos XIV (2006), p. 70-76, figs. 4-6).
By an unfortunate mistake the wrong graphs for the age distribution in the cemeteries at
Asine were included in the last volume of Pharos. The correct graphs are included below
(figs. 1-3).

Figure 1. A
 ge and sex distribution of adults in Asine: the East Cemetery and Barbouna.

Figure 2. A
 ge distribution in Barbouna.
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Figure 3. A
 ge distribution in the East Cemetery.

The Argos ‘Tumuli’ Project: a report on
the 2006 and 2007 seasons
Sofia Voutsaki, Kalliope Sarri, Oliver Dickinson,
Sevi Triantaphyllou and Eleni Milka

1. Aims of the Argos ‘Tumuli’ Project
The main aim of the Argos ‘Tumuli’ Project is to publish the assemblage of the Argos
Middle to Late Helladic ‘tumuli’ cemeteries, excavated by the late Dr. E. Deilaki in the
1970s and published by her in preliminary fashion in her doctoral dissertation (Protonotariou- Deilaki 1980a). The ‘tumuli’ cemeteries are located in the northern edge of the
modern town of Argos (fig. 1), on the foothills of the Aspis. E. Deilaki excavated more
than 100 tombs, which can give us important information on the mortuary practices and
social organization of the MH community of Argos.
The Argos ‘Tumuli’ Project is a sub-project of the Middle Helladic Argolid Project,1
but is financed separately by the Institute of Aegean Prehistory.2

2. Summary of the work undertaken in 2006 and 2007
The project involves the study of the finds, the osteological examination of the (extant)
skeletons, the radiocarbon analysis of human remains, as well as stable isotopes analysis
and ancient DNA analysis. The study of the archival information and the comparison of
the Argos tumuli to other sites in the Argolid are important components of our research.
In more detail, the following aspects of the study of the material have been completed in
2006 and 2007:
(i) The study of the MH ceramic finds is carried out by Dr Kalliope Sarri. All finds have
been studied, drawn, photographed and entered into a database. The statistical analysis of
1 More information on the MH Argolid Project can be found on http://www.MHArgolid.nl. For last year’s
report see Voutsaki et al. 2007.
2 The Argos ‘Tumuli’ Project has received INSTAP Research Grants in 2006 and 2008.
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Figure 1. T
 he location of ‘tumuli’ A-E in Argos

the MH ceramic finds (seriation) is under way. All the information pertaining to each MH
ceramic artefact (inventory number, Deilaki dissertation number, burial / skeleton / grave
numbers, technical characteristics, shape, type, measurements, references in Deilaki’s dissertation, reference in diary, photo, drawing, parallels, date) has been entered into the
database. This will serve as the basis for the statistical analysis of the pottery and for the
reconstruction of the grave contexts. A full report is given below in section 4 (see also Sarri
in Voutsaki et al. 2007, 83-85).
(ii) The study of the LH ceramic finds is carried out by Dr Sofia Voutsaki. All finds have
been studied, drawn and photographed. A brief presentation of the results was included
in last year’s report (Voutsaki et al. 2007, 85-86). The main observations are summarized
again here: While the ‘tumuli’ are in use primarily in the MH III period, seven graves in
the large ‘tumulus’ Γ (all clustering in the same area, in building plot Theodoropoulou)
are used during the LH period.3 The graves contain mostly pottery, and only very few and
humble non-ceramic offerings (a whorl, a few bone pins, a shell ornament). Some graves
were first used in the MH period, while others came into use in the early Mycenaean period (LH I – II).4 It should be kept in mind that the chamber tomb cemetery in the Deiras
3 Grave Γ: 5 (V) may have been in use in the transition from the MH to the LH period. The two vases
deposited in the tomb (2 small plain amphoras) are now missing.
4 One LH IIIA1 goblet comes from a tomb in ‘tumulus’ E (building plot Kaza). The goblet is not mentioned in Deilaki’s dissertation.
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is used for the first time in LH II. Therefore, the gradual abandonment of the tumuli cemeteries coincides with the introduction of new mortuary practices. Only a minority (one
family group?) continued for a while to bury its members in the older pit and cist cemetery
in the foothills of the Aspis.5
(iii) The study of the MH small finds is carried out by Kalliope Sarri, while Sofia Voutsaki is responsible for the study of LH small finds. Almost all the non-ceramic finds have
been studied, drawn and photographed. Only a few have not been located so far; in some
cases (e.g. obsidian flakes not depicted in the dissertation), they cannot anymore be identified.6 The study of the small finds revealed some discrepancies between the Deilaki dissertation catalogue and the Museum inventory; most however, have been resolved.
(iv) The extant skeletons have been studied by Dr Sevi Triantaphyllou. Unfortunately
only a small number of skeletons could be located and securely identified. A first presentation of the skeletons was included in last year’s report (Triantaphyllou in Voutsaki et al.
2007, 88-89), but the information is updated here (section 6.), as the ongoing study has led
to some modifications of the earlier results
(v) The documentation pertaining to the Argos tumuli has been studied by Dr Kalliope
Sarri. The archival material includes:
• The excavation diaries kept by Deilaki (now held in the Archive of the 4th Ephorate
of Prehistoric and Classical Antiquities). The diaries have been photocopied, scanned
and transcribed using a ‘voice recognition’ programme. In addition, they have been
indexed and special keywords have been added in order to facilitate the retrieval and
processing of information.
• All the material (plans, topographical plans, photoes included in Deilaki’s dissertation, additional excavation photoes, correspondence by E. Deilaki, permits, reports,
etc) kept in the Deilaki Archive (now housed in the Ephorate of Palaeoanthropology
and Speleology) has been scanned and recorded.
• All excavations photoes of the Argos ‘tumuli’ kept in the Photographic archive of the
4th Ephorate have been scanned.7
The volume of the archival information we found exceeded our expectations. At the same
time, the gaps in the documentation are becoming apparent: the grave contexts are not always described in much detail; certain excavations are not well documented; some ground
plans of grave clusters and topographical plans of burial plots are missing and have to be
reconstructed from the available documentation; by far the majority of the photoes (with
the exception of those included in Deilaki’s disseration) have no captions, and therefore
their identification is a slow and laborious process. However, in some respects the diaries
offer more information than we expected: for instance, a lot of detail is included in the description of the excavation and the stratigraphy of the ‘tumuli’; measurements, in particular depth measurements, were taken regularly and seem to be accurate. This information
5 Cists and pits are sporadically used in LH times in different parts of Argos –e.g. the MH / LH pit
301 with a cremation from secteur δ (Daux 1968, 1038-1039), or the LH IIB cist tomb in plot Yiannaki
(Touchais & Divari-Valakou 1998, 11).
6 Here we need to acknowledge once more the assistance of the apothekarios of the Argos Museum,
Vangelis Giannopoulos, without whose help this study would have been impossible.
7 The photoes have been scanned by Eleni Milka.
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is very important when trying to establish stratigraphic units, as well as the stratigraphic
associations of particular features such as perivoloi, stone covers, pebble layers, etc.
(v) All the archival material, plus the photoes and drawings we have made are being
classified into an electronic project archive by Kalliope Sarri. All photographs and drawings of the finds have been digitized and classified. The material obtained from the Deilaki
Archive and the Nauplion Photographic Archive has been entered into the electronic
archive and classified per grave / per building plot / per tumulus.
The classification of the archival material is a necessary step which will facilitate the
reconstruction of the find contexts at the next stage of the study. The classification has already solved many (though not all) discrepancies between inventory numbers, catalogue
numbers used in Deilaki’s dissertation and Museum / excavation labels.
(vi) The analysis of the mortuary practices is carried out in the first instance by Eleni
Milka, as part of her comparative study of mortuary practices in the large MH cemeteries
(Lerna, Asine, Argos). This analysis is based primarily on Deilaki’s dissertation (Protonotariou-Deilaki 1980a). A report on the spatial aspects of the analysis is given below (section 5.).
Sofia Voutsaki is responsible for the integration of material from the Deilaki Archive
and for the analysis of the Mycenaean graves.

3. Summary of the work to be carried out in 2008
• T
 he most important task to be carried out in 2008 is the reconstruction of the stratigraphy of the individual ‘tumuli’, and of the stratigraphic associations of individual graves
– to the extent that this is possible. This will be carried out by Dr Oliver Dickinson, who
will draw together:
- The information from Deilaki’s dissertation;
-	The information from the Deilaki archive, put together by K. Sarri with help by
Sofia Voutsaki;
- The dating of the pottery finds provided by K. Sarri.
• In 2008 we will also carry out radiocarbon, stable isotopes and ancient DNA analyses
on a sample of the extant skeletons.
• Our initial plan included to place the tumuli in the GIS grid set up for Argos by the 4th
Ephorate. This can only be done once we finish the study of the archival material, and
check the accuracy of ground plans for all ‘tumuli’ and building plots.
• Our analysis will also include the comparison of mortuary practices in the Argos ‘tumuli’ with the largely contemporary intramural burials in the Aspis, but also the other
large cemeteries in the Argolid (Lerna and Asine). This comparison is carried out by
Eleni Milka. Sofia Voutsaki is responsible for the comparison with other burials and
cemeteries in Argos itself, i.e. Deshayes’ (1966) excavations, the excavations by the
French School in Argos, reported annually in the Chroniques of the BCH, recent rescue excavations by the 4th Ephorate (reported in the Archaiologikon Deltion; see also
Divari-Valakou 1989; Papadimitriou in press), as well as with the Mycenaean chamber
tomb cemetery in the Deiras (Deshayes 1966).
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• F
 inally, our study will attempt to place the Argos ‘tumuli’ cemetery in their wider context: the position of the Argos ‘tumuli’ in the tumulus phenomenon of the EH-MH
period and in the changing political landscape of the Argolid in the MH – LH periods.
This final synthesis will be undertaken by Sofia Voutsaki.

4. Study and analysis of the MH pottery from the Argos ‘tumuli’ (by Kalliope Sarri)
The analysis of the MH pottery gives special emphasis to chronology, the characteristic
features of the local workshop and the presence of imports and foreign influences.
(i) The chronology
The main aims of the analysis of the MH pottery and the grave contexts are to establish
a chronological sequence of the pottery, and to observe the development of the local ceramic trends. The preliminary study of the pottery was based on the established Argolid
sequence introduced by Dietz (1991) and has shown that only a few tombs - the early
clusters in ‘tumuli’ A, B and perhaps Γ- were used in MH I – II, while the majority were
opened in MH IIIB8 (Tables 1−2).
Our next goal became to establish a more precise dating for these earlier tombs. The
main difficulty is that they contain only a few offerings, and even fewer among them are
diagnostic. The second problem is the absence of fully published early MH ceramic sequences from the Argolid, which makes comparing sequences from different sites particularly difficult. The proposed re-dating of the pottery finds, based at the time being on
comparanda from the Argolid, allows us to define the period of use of individual tombs,
grave clusters or entire ‘tumuli’. Our conclusions presented here should be considered as
tentative, since neither the study of the stratigraphy nor the seriation of the pottery have
been completed.
Our comparative study has confirmed Deilaki’s dating of certain graves to MH I –II
and has further refined the dating of some of them (see Table 1).9
Table 1. Early phase: MH I – II graves in the Argos ‘tumuli’

Tumulus

Grave

Description

Offerings

Protonotariou
- Deilaki
(1980)

Deilaki
date

New date

A

Burial
structure

Horse-shoe
shaped structure.
Ritual use?
Traces of fire.

4 vases,
fragment of
a pithos

pp. 11-16

MH
early

MH I
early

Γ-121

Burial pithos,
primary and
secondary burial

2 incised
flasks

pp. 18-19

MH

MH I – II

8 It should be added that vases stylistically dated to MH IIIB may have been in use into LH I (O. Dickinson, personal communication).
9 The study was mainly based on previous studies on chronology: Zerner 1978; Zerner 1988; Zerner n.d.;
Dietz 1991.
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(ervolg) Table 1. Early phase: MH I – II graves in the Argos ‘tumuli’

Tumulus

Grave

Description

Offerings

Protonotariou
- Deilaki
(1980)

Deilaki
date

New date

B

B: 137
(A)

Mudbrick cist.
Single,
contracted burial

1 Minyan
jug
(shape
unique)

pp. 24-25

MH I

MH I – II

B: 138
(B)

Pit, single
contracted burial

1 flask

pp. 25-26

MH

MH I – II

7 vases
inside, 1
vase as
cover,
7 vases
outside

pp. 72-77

MH
early

MH I
(with
some
EH III
elements)

Γ

Γ: 70 (12) Pithos, no burial
preserved

It is interesting perhaps that no grave can be dated with absolute certainty to the MH
II period.10 The progress of the analysis will allow us to examine whether we are dealing
with a real gap, i.e. a break in the use of the cemetery. However, as many graves are unfurnished, or not closely datable, it is also possible that no objects, or no diagnostic objects
were deposited with the dead in this period.
At least in one case the early date of the grave should be revised (Table 2).
Table 2. Early phase: Grave with revised dating

Tumulus

Grave
no

Description

Offerings

Protonotariou
- Deilaki
(1980)

Deilaki
date

New date

Γ

Γ: 44 (V)

Pit.
Single burial,
contracted,
prone
position

Jug with cutaway neck,
plate (plate
now missing)

p. 63

MH I - II

MH IIIA

In some other graves the dating is less secure. As we can see in Table 3, we are dealing
either with unfurnished graves, or with graves containing undiagnostic finds. It should be
noted that graves Γ: 40 (I), Γ: 41 (II), Γ: 42 (III), Γ: 43 (IV), Γ: 44 (V) and Γ: 84 (28)
were dated to Deilaki to the early MH period on the basis of stratigraphic evidence (she
10 Zerner 1988; Dietz 1991, 42−57; Maran 1992, Beilage 10−18, Abb. 25.
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reconstructed them as part of an older tumulus ).11 The revision of the date of grave 44
casts some doubt on the early date of this group.
Table 3. Graves with uncertain early dating

Tumulus

Grave no

Description

Offerings

Protonotariou
- Deilaki
(1980)

Deilaki
date

New date

Γ

Γ: 40 (I)

Pit
Single burial,
on its back,
contracted legs

-

p. 62

MH I

?

Γ

Γ: 41 (II)

Pit
Single contracted
burial

-

pp. 62

MH I

?

Γ

Γ: 42 (III)

Pit.
Single heavily
contracted burial

-

pp. 62-63

MH I

?

Γ

Γ: 43 (IV)

Pit.
Infant burial

-

pp. 63

MH I

?

Γ

Γ: 84 (28)

Pit. According
to Deilaki, in
centre of ‘earlier
tumulus’ to which
tombs 40-44 also
belong.

-

pp. 86-87

MH I

?

Γ

Γ: 77 (18)

Pit. No burial
preserved –
infant?

Bone tool

p. 81

MH I

?

Turning now to graves from all periods, our study has revised or refined the date of most
graves dated by Deilaki to the MH period in general (Table 4).
Table 4. Graves dated by Deilaki to ‘MH’, with revised or refined dating.

Tumulus

Grave no

Description

Offerings

Protonotariou
- Deilaki
(1980)

Deilaki
date

New date

Γ

Γ: 78 (19)

Pit

Matt-painted
jug

pp. 81-82

MH

MH IIIB?

Γ

Γ: 79 (20)

Pit

Jug,
kantharos

p. 82

MH

MH IIIB

11 Protonotariou-Deilaki 1980a, pp. 62-63, 86-87. But see below, section 5.
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Table 4. Graves dated by Deilaki to ‘MH’, with revised or refined dating.

Tumulus

Grave no

Description

Offerings

Protonotariou
- Deilaki
(1980)

Deilaki
date

New date

Γ

Γ: 10 (X)

Pit

Kalathos

p. 39

MH

LH IA

Γ

Γ: 14 (XIII)

Cist.
Single
contracted
burial.

Matt-painted
jug

pp. 41-42

MH I
- II

MH III

Γ

Γ: 140 (1)

Pit

24 vases, found
inside and just
above the grave.
Metal and bone
jewellery

pp. 91-101

MH

MH IIIB

Γ

Γ: 141 (2)

Pit

Jug,
kantharos

pp. 101-102

MH

MH IIIB

Γ

Γ: 142 (III)

Pit

Jug,
kantharos

p. 103

MH

MH IIIB

Γ

Γ: 143 (IV)

Pit

Jug,
kalathos

pp. 103-104

MH

MH IIIB

Γ

Γ: 144 (VI)

Pit

Juglet, pyxis

pp. 105-106

MH

LH I

Γ

Γ: 161 (2)

Pit

2 jugs.
Kantharos,
cup

pp. 107-108

MH

MH IIIBLH I

Γ

Γ: 162 (3b)

Shaft grave

-

p. 109

MH

MH IIIB

E

E: 88 (1)

Cist

Jug,
Kantharos.
Gold diadem

pp. 111-112

MH

MH IIIBLH IA

E

E: 89 (2)

Pit

Clay button

p. 113

MH

MH

E

E: 90 (3)

Pit

Jug,
kantharos

pp. 113-114

MH

MH IIIB

E

E: 92 (5)

Elaborate
cist, or shaft
grave

pp. 115-119
Kantharos,
2 amphorae.
Gold ornaments,
sword,
knives

MH

MH IIIB

E

E: 93 (6)

Shaft grave

Jug,
Kantharos,
Amphora.
Stone jewelry.

pp. 119-121

MH

MH IIIB
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Table 4. Graves dated by Deilaki to ‘MH’, with revised or refined dating.

Tumulus

Grave no

Description

Offerings

Protonotariou
- Deilaki
(1980)

Deilaki
date

New date

Γ

Z: A

Cist

2 jugs

p. 192

MH II
– MH
IIIA

MH IIIB

Γ

Z: H

Cist

Jug,
Kantharos,
cup

pp. 192-193

MH II
– MH
IIIA

MH III

A large number of graves (53) contained no ceramic offerings. We hope we will be able to
date these graves more accurately once we have completed the study of the stratigraphy.
It would be very interesting, for instance, to see if they fill the (possible) MH II hiatus. In
addition, it is worth examining if these unfurnished graves share common features and if
they belong to the same stratigraphic units or burial clusters (see below, section 5).
A further aim of our study is to apply the current sub-divisions of the MH III period and
thereby elucidate the relative chronology of this crucial period. The sub-division into MH
IIIA and MH IIIB is based on Dietz’s (1991) pottery seriation of selected burial contexts
from the Argolid,12 and is widely used in order to date non-stratified ceramic finds of the late
MH period. Following these subdivisions, the main period of use of the ‘tumuli’ cemeteries
is the MH IIIB period, a phase contemporary with Lerna V 6-7, Aegina-Kolonna Town X
(pottery phases J and K) and the layers younger than the oval house in the Lower Town of
Asine.13
Our study benefits from a comparison of the ‘tumuli’ assemblage with material from
the settlements in Aegina-Kolonna, Lerna and Aspis which has appeared in recent (albeit
preliminary) publications.14 In particular, comparisons with Aegina and Lerna help us to
refine the chronology of the earlier part of the period, to understand the use of the area
in MH I–II and to reconstruct patterns of interaction with other regions of the Aegean.
The comparison of various chronological clusters of the Argos ‘tumuli’ with the sequence
of the Aspis settlement (Table 5) provides us with an interesting contrast, as the material
which is plentiful on the Aspis does not occur in the ‘tumuli’. While the early MH I phase is
represented both in the Aspis settlement (Aspis II) and in the tumuli (tumuli A and Γ), the
main phase of use of the ‘tumuli’ (MH IIIB with ‘tumuli’ Γ, Δ, Ε and Z in use) represents
the last period of habitation of the Aspis (Aspis IV 2-3). Finally, a few tombs in ‘tumulus’
Γ remain in use in the LH period, after the settlement was abandoned.15

12 Dietz 1991, 243-246.
13 Dietz 1991, 41, fig. 93; Gauss & Smetana 2007, 65, fig. B; Zerner, n.d.. See also above, n. 8.
14 Aegina: Gauss & Smetana 2007. Lerna: Zerner 1978, 1988 and 1990. Aspis: Philippa-Touchais 2002;
2003; 2007; Touchais 2007.
15 On the stratigraphy of the Aspis settlement, see Touchais 2007, 83.
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Table 5. Periods of use of the Aspis settlement and the Argos ‘tumuli’

Period

Aspis sequence

Argos ‘tumuli’

MH I

Aspis II

Α, B, Γ

MH II

Aspis III

A?, B?, Γ?

MH III A

Aspis IV 1

A?, Γ

MH III B

Aspis IV 2-3

A?, Γ, Δ, Ε, ΣΤ, Z

LH I onwards

-

Γ

The comparison between the ‘tumuli’ and Aspis assemblages further helps us to clarify
aspects of the local argive ceramic production, but also to observe the gradual creation of
a specialized funerary assemblage.
To conclude: The ‘tumuli’ cemeteries contain some earlier (MH I–II) burials (probably
in tumuli, at least partly, see below section 5). The absence of offerings unambiguously
dating to the MH II period may indicate the temporary abandonment of the cemetery,
or the interment of unfurnished burials, or the deposition of undiagnostic offerings. The
main use of the cemeteries should be placed in the MH IIIB period. Indeed during this
period, the number of tombs in use increased sharply, and the cemeteries expanded in size.
In contrast, numbers declined dramatically in the Mycenaean period. The use during the
LH (LH I-LH IIIA?) period was sporadic, and spatially very restricted.
(ii) The composition of the assemblage
The MH-LH I ceramic assemblage consists of 123 complete vases. Τhe vases show marked
homogeneity and can be considered to be coming largely from a local workshop. By far
the majority of vases belong to fine wares; only very few coarse vases (3%) are placed
as burial gifts or used as receptacles for the bodies (fig. 2). A household pottery group
comes from the early assemblage in ‘tumulus’ Γ from the two pithoi Γ: 69 and Γ: 70 (12)
in oikopedon Prokopiou.16 A coarse tub-shaped pyxis from Γ: 22 (XXI), a fairly rich grave
containing also 6 fine-tempered decorated vases,17 may have been placed in the grave because of its special use or content. The coarse incised jugs from the pithos graves Γ: 70 (12)
and Γ: 6918 date according to the Lerna and Nichoria sequence to MH I-II, but occur in the
Aspis settlement also in later stages of the MH period.19 A coarse kalathos from grave Γ:
6120 is the only coarse version of a shape usually made in the local matt-painted style and
should belong to the LH IA period.21

16 Only pithos Γ: 70 (12) contains diagnostic pottery, but as pithos Γ: 69 shares many similarities with
Γ: 70 (12), it should be contemporary with it (Protonotariou-Deilaki 1980a, 27).
17 Protonotariou-Deilaki 1980a, 46−49.
18 Protonotariou-Deilaki 1980a, 71−72, pl. 45.3-4.
19 Nichoria: Howell 1992, pl. 3-22, P2318−P2328; pl. 3-60, P2662, P2671−P2673, P2675. Lerna: Zerner 1978,
fig. 1.2b, 5.21.23, 8.25. Aspis: Touchais 2007, 89, fig. 13.
20 Protonotariou-Deilaki 1980a, 66−67, pl. Γ 43.1−2.
21 Dietz 1991, 162, fig. 48, AB-7(3).
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Figure 2. F
 ine and coarse wares in the Argos ‘tumuli’ assemblage

Turning now to bulk of the medium to fine-tempered pottery, two local argive classes have
been recognized in previous MH pottery studies:22 the Argive Minyan, and more recently
the Argive Light Ware.23
Fine Grey Minyan constitutes 23% of the entire assemblage in the Argos tumuli (fig.
3), and we can therefore presume that this class –although already out of fashion during
the main period of use of the cemetery, i.e. in MH IIIB- is local rather than imported from
central Greece. This suggestion is reinforced if we look at the large amount of ‘True Minyan’ from the Aspis which must have been manufactured in Argos or in the adjacent area.24 The shape repertoire of this small group25 reflects all stages of development from the
early hand-made deep bowls of the MH I-II period, to the kantharoi and high-stemmed
goblets of the MH II-III period, and, finally, to the characteristic shapes of LH I. This indicates that this category continues until the end of the transitional MH / LH period, but
becomes less frequent with time.
The so-called Argive Minyan made of dark fired reddish clay is poorly represented:
there is only one questionable vase from ‘tumulus’ B.26 This class is underrepresented in
22
23
24
25
26

French 1972; Zerner 1978; 1986; 1993; Dietz et al. 1988.
Argive Minyan: Blegen 1921, 17−18. Argive Light Ware: Dietz 1991, 29−31, fig. 2.
Kilikoglou et al. 2003, 132, fig. XXVIIa, XXVIIIb; Sarri in print.
Protonotariou-Deilaki 1980a, pl. Γ 29.1, Γ 32.4, Γ 44.1−4, Γ 51.1−3.8, Γ 53, 5.
Protonotariou-Deilaki 1980a, 25, pl. B 4.1.
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Figure 3. M
 H pottery classes among the Argos ‘tumuli’ finds

the ‘tumuli’, while it is fairly abundant on the Aspis and the Deiras,27 where apparently it
belongs to the MH I – II phases.
Yellow Minyan is often hard to distinguish from the fine tempered Argive Light Ware,28
for two reasons: a) Both classes are often similar in terms of fabric, shape and manufacturing
techniques, and b) different terms are used for the same class in the various publications.29
Under Yellow Minyan we classify here examples with hard-fired clay and reddish-yellow
intensively burnished surface. All examples from the Argos ‘tumuli’ date to MH III period.
Yellow Minyan with matt-painted decoration, a distinctive central Greek product well represented in Eutresis,30 is very rare and obviously not a typical local feature.31 Applied decoration is used only in one case, a unique kalathos with animal-shaped spout (fig. 4.6).32
Painted pottery is the most frequently occurring class. Both Matt-painted and Lustrous
Decorated categories are represented. Matt-painted pottery (fig. 3) is by far the best represented category: it represents 52% of the entire assemblage (against 35% in the Aspis).33 It
27 Deiras: Deshayes 1966, 116−120. Aspis: Kilikoglou et al. 2003, 133, XXVIIIb; Sarri in print.
28 This ware is called ‘monochrome claire’ in the French terminology for the pottery of Aspis: PhilippaTouchais 2002, 4, fig. 1, and Philippa-Touchais, personal communication.
29 Dietz 1991, 34, fig. 2.
30 Goldman 1931, 167.
31 See a brief reference to this variation in: Protonotariou-Deilaki 1980a, 15, n. 52.
32 Protonotariou-Deilaki 1980a, 98, pl. Δ 8.2.
33 Kilikoglou et al. 132, XXVIIa.
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shows a large variety of shapes and decorations, and thereby reveals the main features of
the local workshop, which we know already from the domestic assemblage of the Aspis.34
However, some differences can be noted: e.g. among the burial offerings of the ‘tumuli’
we usually find very fine tempered pottery, but hardly ever the gritty matt-painted fabrics,
which occur in large numbers in the settlement. The decorative patterns are usually simple
bands, groups of lines and running spirals, but occasionally figurative motifs, such as ships
and birds35 (fig. 4.8) are also depicted. A distinctive feature of the local pottery workshop
is the hand-made technique and the almost exclusive use of dark brown paint.
The Matt-painted pottery of Argos shares many similarities with the Aeginetan wares
in terms of firing technology, decoration and form. The main distinguishing feature of Aeginetan pottery, the gold mica inclusions, are not always detectable. We therefore classified
a small group of vases made of pure clay, with greenish buff porous surface to the Aeginetan workshop.36 However, since no petrographic analyses have been undertaken, the provenance of these vases has to remain an open question. We should therefore talk rather
about ‘Matt-painted pottery of Aegina type’ rather than about ‘Aeginetan imports’.37
A special Matt-painted class, the ‘Mainland Polychrome’, is represented by only two
examples, both coming from the same grave Γ: 22 (XXI), used in MH IIIB.38 They seem to
follow the Minyan tradition rather than the local Matt-painted, as they are fine-levigated,
and well burnished with a reddish-yellow surface. The bichrome decoration of flying birds
on both vases, finds close argive parallels in tumulus IQ of Asine and in Grave Circle B.39
Lustrous Decorated is a Minoanizing class, widely distributed in the southern Peloponnese.40 In the Argolid it is mainly known from the early settlement phases of Aspis and
Lerna.41 In the Argos ‘tumuli’ assemblage this fabric is represented by only three vases
from graves Γ: 73, E: 92 (5) and Z: H (fig. 4.9).42 One of them, a polychrome amphora with
a close parallel in Shaft Grave Iota,43 comes from grave E: 92 (5), where it was found together with a bronze sword and 3 gold ornaments.44
Finally, Red-slipped pottery, a fabric mainly found on Aegina, but also in Keos45 and in
various coastal argive sites, is represented only by two small cups, both found in the same
grave of a young girl, Δ: 140 (1), dated to MH III B period (fig. 4.2).46

34 Philippa-Touchais 2002.
35 Protonotariou-Deilaki 1980a, 95, 96−97, pl. Δ7.2−3 and Δ73.
36 On the technology of Aeginetan wares: Zerner 1978, 156; Siedentopf 1991, 10−13. For the presence of
the fabric in the Argos area, Philippa-Touchais 2007, 110, n. 14.
37 On the petrographic analysis of the Aspis Matt-painted, s. Kilikoglou et al. 2003, 134.
38 Protonotariou-Deilaki 1980, 46, pl. Γ 33.2-3; Γ 34.3-5.
39 Mylonas 1973, pl. 113, 171β; Dietz 1980, fig. 26, 28; Dietz 1991, 231, fig. 72, 74, LD-4.
40 Dietz 1991, 236, fig. 75, MA-1, MB-1.
41 Lerna: Zerner 1986, 66−68. Aspis: Philippa-Touchais 2003; Kilikiglou et al. 2003, 132, fig. XXVIIa.
42 Protonotariou-Deilaki 1980a, see also Sarri 2007, fig.13,4.
43 Mylonas 1973: Grave I, pl. 95β, Grave a pl. 158α.
44 Protonotariou-Deilaki 1980a, 117.
45 French 1972, 25-26. A very small amount is found on the Aspis settlement, Kilikoglou et al. 2003, XXVIIa.
46 Protonotariou-Deilaki 1980a, 98, pl. Δ8.3a-b. On the chronology of this grave, see Dietz 1991, 243-244
(contexts 12-13), 263, 265.
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The divergence observed in the proportional representation of fabrics in the Argos ‘tumuli’ and the Aspis settlement, can be attributed to the different uses of pottery in the
domestic or burial contexts, but also to the fact that the periods of use of the Aspis settlement and the ‘tumuli’ cemeteries overlap only partly (see above). For instance, the underrepresentation of Minyan wares in the cemeteries confirms perhaps that the ‘tumuli’ may
not have been in use in MH II – or at least that no diagnostic pottery was deposited in this
period.
(iii) Shapes
The repertoire of shapes (fig. 5) is closely connected with the special use of pottery in a
burial context. Jugs constitute the most numerous category (fig. 5; figs 4.8,10); they may
have been used for pouring, or for libations. Various types of kantharoi represent the most
common open shape. They are often found in sets with a jug,47 though the kantharoi are
sometimes replaced by cups. Goblets, a shape used mainly in the MH II period, are not
often found. (fig. 4.7).48 Amphoriskoi and kalathoi, shapes used more during the MH
IIIB period, may have been made especially for burial use, as they are not often found in
settlements.49

Figure 5. P
 ottery shapes from the Argos ‘tumuli’

47 Nordquist 1999.
48 Sarri in Voutsaki et al. 2007, fig. 13.6.
49 For context and development of these shapes, see Dietz 1991, fig. 48, 195-198, f ig. 60.
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Miniature vases occur very often; they come usually (but not always) from child burials
(fig. 4.1-5).50 In order to examine this particular group closely and compare it with the
pottery of normal size, we took various measurements and weighted all pottery finds. The
lightest vessel of the assemblage is a red-slipped carinated cup from grave Γ: 61 weighting
only 28g (fig. 4.1). Unusual, small-sized vases (fig. 4.4-6) occur in the Argos ‘tumuli’ much
more frequently than in settlements, a practical function in the household is therefore
unlikely. They may have had a special or votive character.
(iv) Imports and foreign influences
Based on our preliminary observations, imported pottery constitutes a rather small part of
the assemblage, at the most 14%. This number is definitely smaller than the one reported
from the Lerna and Aspis settlements.51 Imports coming probably from distant production
centres, include incised flasks, Lustrous Decorated, Aeginetan and probably Polychrome
Mainland pottery.52 One medium tempered jar with traces of black decoration53 coming
from the oval structure of ‘tumulus’ A might have come from an Aegean island or even
from Crete, as proposed initially by Deilaki.54
The assemblage presents a purely local character and even a certain introversion. Not
only does it include few imports, but also little effort is made to imitate foreign trends. The
only direct influence comes from the island of Aegina, but even this influence has already
been assimilated into the local production. However, this may have to do with the special
funerary nature of the assemblage, since the nearby settlements of Aspis and Lerna seem
to be more open to foreign influences.
As a final point, it can be suggested that the closest parallels to the Argos ‘tumuli’
assemblage, at least as far as the character of the local production and the proportional
representation of fabrics is concerned, are to be found in the contemporary graves of Prosymna. This may suggest the existence of a continental cultural circle of inland argive sites,
marking a clear difference from the contemporary coastal sites like Lerna or Asine.

5. The analysis of mortuary practices: ‘tumuli’ and grave clusters (by Eleni Milka)
The analysis of mortuary practices concentrated on two key questions:
(i) Are the Argos cemeteries tumuli or not?
(ii) Do the tumulus burials belong to an elite?
The first question will be answered by examining the spatial organization of the graves,
and by checking Deilaki’s arguments for the existence of tumuli. The second question will
be discussed by examining the quantity and quality of the grave goods and the elaboration
of the tombs.

50
51
52
53
54

A large number of miniature vases is also found on the Aspis, Philippa-Touchais 2002, 16-17, fig. 11-13.
Lerna: Zerner 1993. Aspis: Kilikoglou et al. 2003; Philippa-Touchais 2007.
Dietz et al. 1988; Dietz 1991, 32-35; Zerner 1993, 42; Kilikoglou et al. 2003; Philippa-Touchais 2007.
See below, section 5.
Protonotariou-Deilaki 1980a, 15−16, 52, n. 55.
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(i) Spatial organization
The 101 graves studied here were divided by Deilaki into five tumuli (fig. 1). The following
types of evidence were used: the existence of successive pebble and clay layers, the presence of enclosure walls and the spatial arrangement of the graves. However, not all these
features can be found in each one of the ‘tumuli’. Moreover, Deilaki suggested that ‘tumulus’ Γ was a compound tumulus, consisting of smaller grave groups, which may represent
separate, smaller tumuli. It should be noted that the designation of these cemeteries as
tumuli has been recently disputed (A. Papadimitriou 1994; Divari-Valakou 1998; A. Papadimitriou in press), and the suggestion was made that the pebble layers, into which the
graves were cut, were the result of periodic floods of the river Haradros.
Here the stratigraphy and the basic features (e.g. enclosures, spatial arrangement of
graves) of each ‘tumulus’, as described by Deilaki, will be presented and subsequently
critically assessed. Special attention will be given to any similarities in practices within
each ‘tumulus’. Finally, the existence of spatial variation inside each of the burial places
designated as ‘tumuli’ by Deilaki will be examined. Spatial variation within ‘tumuli’ may
not necessarily disprove the existence of burial mounds, but it does reinforce any doubts
as to their existence. Following this analysis, the question whether MH tumuli existed in
Argos will be addressed.
It should be stressed, however, that the spatial analysis of data obtained from rescue
excavations in areas constantly occupied until the present day presents several problems
and limitations. The excavations are limited to small areas, i.e. private building plots which
were excavated at different times by different archaeologists. As a result, it is difficult to
form an overall picture of the Argos cemeteries. Moreover, the constant occupation of the
city of Argos has caused many disturbances both during antiquity and during the modern
period, as earlier layers have been cut away. In addition, in some cases the excavation did
not continue below substantial structures. All these factors affect and distort the distribution of features available for study.
Tumulus A (Oikonomou, Kapetanou, Gritzani and Totsika plots)
Tumulus A consisted of two pebble layers with red clay in between (7-10cm). A cover of
bigger, rounded stones was found upon the pebble layers. The burial mound was marked
by two enclosures, which were partially preserved (fig. 7). The pebble fill of the tumulus
was 0.32m higher than the outer enclosure, forming a clear mound (Protonotariou-Deilaki
1980a, 9-11). It should be mentioned, however, that only the northern part of the tumulus
had been excavated before 1974.
In the centre of the two (not really concentric) enclosures, an oval structure was found
(1.28 x 1.05m). The soil inside this structure contained carbonised material,which may
have been the result of strong and repeated fires. Only five MH I-II vases, but no bones
were found inside the structure. This structure was probably connected with some kind of
ritual taking place at the centre of the tumulus (Protonotariou-Deilaki 1980a, 11-14).
All the graves (6) found in Oikonomou and Gritzani plots (fig. 6), where the excavated
part of the tumulus was situated, were found inside the inner enclosure. The graves were
oriented N-S (although A: 119 (B) was oriented NW-SE) and not towards the stone structure in the centre of the tumulus. They date from the earlier (A: 121 (Γ), MH I-II) until the
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Figure 5. T
 umulus A: Oikonomou, Kapetanou and Gritzani plots

later phases of the cemetery use (shaft grave A: 122 (Z), late MH?). No graves have been
found between the two enclosures.
However, some graves (7) were found outside the two enclosures, in the adjacent Kapetanou (fig. 6) and Totsika (fig. 7) plots (Protonotariou-Deilaki 1980a, 9-11). These graves
were roughly oriented along the E-W axis and their orientation does not seem to be influenced by the tumulus construction. Two of them might date to the earlier phases of the
MH period (Protonotariou-Deilaki 1980a, 21-22) while the others are generally dated to
the MH period. However, the presence of larger and more elaborate graves (e.g. A: 122
(Z), which cannot be closely dated) imply that the tumulus may have remained in use (or
re-used) in the later MH phases.
We see therefore that in this case there is evidence supporting the existence of a tumulus, namely two concentric stone enclosures, with a possibly ritual structure in the centre,
and a burial mound constructed from successive stone and clay layers. However, it can be
questioned whether all graves ascribed to tumulus A belong to it. Deilaki (1980, 11, n. 37)
suggested that the graves found at Kapetanou and Totsika plots outside the outer enclosure of the tumulus belonged to a ‘compound’ tumulus (as in ‘tumulus’ Γ) or to a different
burial mound, adjacent to tumulus A.
The graves can be divided into two groups on the basis of their spatial arrangement.
Group A:1 (fig. 6) contains the six graves found inside the inner perivolos of the tumulus at
Oikonomou and Gritzani plots and group A:2 (fig. 6, fig. 7) the seven graves found outside
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Figure 7. T
 umulus A: Totsika plot

the two perivoloi, in Kapetanou and Totsika plots. The two grave groups follow a different orientation. The graves of group A:1 were oriented along the N-S axis (A: 119 (B) was
oriented NW-SE), while the graves of group A:2 were roughly oriented E-W. Moreover,
the age composition of the two groups differs. Group A:1 contains only adult individuals
buried mainly in cists (3) and in one shaft grave, while in group A:2 both adults and subadults were buried mainly in pit graves (6). No consistent chronological difference exists
between the two groups; at least, both contain early graves.
On the basis of the evidence presented above, and in particular the differences between the two groups, it can be suggested that the graves found in Oikonomou and Gritzani belonged to a tumulus, and the graves found in Kapetanou and Totsika plots were
part of an extended cemetery. As the majority of the graves cannot be dated, it is difficult
to ascertain the temporal relation between graves inside and outside the tumulus. There
are two possibilities: Either the tumulus was constructed with the oval structure at its centre already in the MH I-II period, and then remained in use until the later phases, while
in the meantime graves were opened next to it. Or the tumulus was constructed at a later
time in an area already used as cemetery. The detailed study of the stratigraphic relation

172

Sofia Voutsaki et al.

between the tumulus fill and the oval structure, which dates to the early MH I period, and
with shaft grave A: 122 (Z), which must date to a later period, may shed some light to the
history of tumulus A.
‘Tumulus’ B (Tselempatiotou, Kalala plots)
The three graves of ‘tumulus’ B were found embedded in a thick layer of reddish gravel,
which according to Deilaki was characteristic of the earlier phases of the tumuli in this
area (Protonotariou-Deilaki 1980a, 24, 26). The graves were built over during the MH or
early LH period.55 Therefore, the mound above the graves, if it ever existed, was either not
preserved, or not respected during the entire period. Two of the graves were found very
close together in Tselempatiotou plot, while the third grave was found in Kalala plot. All
the burials were adults, but they do not share the same orientation nor the same grave
types. Two of them date from the MH I–II period. There is little point in trying to define
clusters in this area, as only very few graves and a small area have been excavated.
We see therefore that the evidence for the existence of a tumulus in Tselempatiotou
and Kalala plots is weak. First, no mound above the graves was preserved and no stone
enclosure was found.56 Second, the area may have been built over already during the MH
period, or at the latest by early LH. It is safer to refer to this area as part of an area used
for burials already in early MH. It may have been an extended extramural cemetery, or
a burial plot inside, or very close to the settlement; the latter may explain why the graves
were built over.
‘Tumulus’ Γ (Theodoropoulou, Prokopiou, Renta plots)
More than half of the graves included in the Argos ‘tumuli’ were excavated in the adjacent
plots of Theodoropoulos, Prokopiou and Renta (‘tumulus’ Γ – fig. 8). Deilaki characterises
‘tumulus’ Γ as a compound tumulus, consisting of at least three smaller mounds (Protonotariou-Deilaki 1980a, 27-29).
For the sake of clarity the stratigraphy and the basic features of each plot will be described separately. The primary goal will be to examine the groupings observed by Deilaki,
and to discuss whether they form sub-tumuli.
a) Theodoropoulos plot (northern part, 14 x 15m)
According to Deilaki two distinct covers of pebbles and clay mark the MH and the Mycenaean use of ‘tumulus’ Γ. Deposits dating from the Mycenaean times were found in
different areas of Theodoropoulos plot (Protonotariou-Deilaki 1980a, 28-30).
Deilaki describes three separate mounds upon groups of graves in Theodoropoulos
plot. The 1st group (fig. 8) is located in the northern part of the plot, where a Mycenaean ‘well’ was opened later. Three circles of graves57 can perhaps be detected around this
structure (Protonotariou-Deilaki 1980a, 27). Many of the graves were turned towards the
centre of the mound following the N-S axis. Others were placed in a circular arrangement
55 K. Sarri, personal communication.
56 However, Deilaki (Protonotariou-Deilaki 1980a, 26) mentions a row of rounded stones to the west of
B: 137 (A).
57 Inner circle: Γ: 1 (I), Γ: 6 (VI), Γ: 12 (XII), Γ: 9 (IX), Γ: 23 (XXII), Γ: 24 (XXIII), Γ: 2 (II), Γ: 33 (IV);
middle circle: Γ: 27 (XXVI), Γ: 25 (XXIV), Γ: 19 (XVIII), Γ: 7 (VII), Γ: 20 (XIX), Γ: 15 (XIV); outer circle:
Γ: 5 (V), Γ: 26 (XXV) and Γ : 28 (XXVII).
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Figure 8. ‘Tumulus’ Γ: Theodoropoulou, Prokopiou and Renta plots

(Protonotariou-Deilaki 1980a, 27). Adults and three sub-adults were buried here in cists
and one pit. Most (9) of the graves date from the later MH phases, while the remaining
cannot be closely dated.
The 2nd group (fig. 8) consists of five graves58 found close together in the SE corner of
Theodoropoulos property. A retaining wall runs between these graves (ProtonotariouDeilaki 1980a, 27). Adults and one child were buried here in cists. Four of the graves date
from the MH III-LH I period.
Finally, a small mound with a heap of stones around it were found above built grave Γ:
29 (XXVIII) (Protonotariou-Deilaki 1980a, 27). This small mound, however, marked the
position of a single grave and is therefore not a typical tumulus.
We see therefore that two grave groups supposedly covered with small mounds have
been distinguished by Deilaki in Theodoropoulos plot. The case for the first tumulus,
around the ‘well’ (1st group), is more convincing, as the graves seem to have been arranged
in circles around a central point. However, the significance of the two separate pebble covers described by Deilaki is not very clear. Nor can the limits of the tumulus be defined, as
no enclosure has been found.
The evidence for the existence of the second mound (2nd group) is rather weak. No description of the stratigraphy is given, no enclosure was found and the retaining wall which
runs between the graves argues against the tumulus theory. The burials placed here share
many features with those of the 1st group, e.g. double/multiple burials and more offerings,
making the limits between the 1st and the 2nd group more uncertain.
58

Γ: 11 (XI), Γ: 22 (XXI), Γ: 4 (IV), Γ: 21 (XX), Γ: 3 (III).
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Finally, it should be added that many of the graves excavated in Theodoropoulos plot are
found outside the groups proposed by Deilaki, suggesting that we are here dealing with an
extensive burial ground rather than with distinct tumuli.
b) Prokopiou plot (middle)
The older (MH) tumulus cover/fill –or to be more precise, what was interpreted by Deilaki
as the older (MH) tumulus cover/fill- was found in the area of Prokopiou and Renta plots
below the Classical and the Hellenistic layers (Protonotariou-Deilaki 1980a, 29).
Generally, in this area it is difficult to reconstruct both Deilaki’s groupings and the
sequence of use. For instance, in her catalogue of graves, Deilaki dates graves Γ: 40 (I),
Γ: 41 (II), Γ: 42 (III), Γ: 43 (IV), Γ: 44 (V) and Γ: 84 (28) - all between Theodoropoulou
and Prokopiou plots - to MH I, and attributes them to the earlier tumulus in the area
(Protonotariou-Deilaki 1980a, 86). All these tombs seem to be contemporary, but as Sarri
has re-dated Γ: 44 (V) to MH IIIA,59 the existence of an older tumulus becomes uncertain.
Deilaki also thought that a 3rd small group of three pits (fig. 8)60 was arranged in a circle
around an unknown centre (Protonotariou-Deilaki 1980a, 27). This evidence alone, however, is insufficient to support the existence of a separate group of graves, or the existence
of a burial mound. Moreover, it is not clear why Deilaki did not include into this group the
three graves61 which were found very close and share the same features, i.e. they are single
adult burials in pits, though probably dating from the MH IIIB period (see above, Sarri,
Table 4).62
c) Rentas plot (southern)
This plot has the same stratigraphy as the Prokopiou plot (see above). Traces of what
Deilaki thought to be the MH tumulus were found only in the northern part of the plot.
The southern part was occupied by later Classical and Hellenistic buildings (Protonotariou-Deilaki 1980a, 27), which probably cut away any earlier strata.
A 4th group of graves (fig. 8)63 in the area between Renta and Prokopiou plots was described by Deilaki separately. She thought that the graves of this group were arranged in
a circle. A couple of rounded stones forming a circle may indicate the existence of a stone
enclosure – although it is not clear which graves were included in the stone enclosure, if
there ever was one. According to Deilaki, this enclosure was in use during the early phases
of the tumulus (Protonotariou-Deilaki 1980a, 27). However, the graves of this group do
not share the same orientation nor do they seem to be arranged around a central structure
or grave. It should be pointed out that Deilaki (Protonotariou-Deilaki 1980a, 86) suggests
that they were arranged around early grave Γ: 84 (28) – whose date however is uncertain
(Table 3).

59 See Table 2 above.
60 Γ: 80 (21), Γ: 81 (22), Γ: 82 (23). Dietz dated Γ: 82 (23) to the MH IIIA period (Dietz 1991, 136, 244245).
61 Γ: 78 (19), Γ: 79 (20), Γ: 86 (30).
62 Dietz (1991, 244-245, fig. 77) dates Γ: 79 (20) to LH IA.
63 Γ: 69, Γ: 70 (12), Γ: 68, Γ: 74 (15), Γ: 75 (16), Γ: 65 (8), Γ: 63, Γ: 71 (13), Γ: 58; see Protonotariou-Deilaki
1980a, 27.
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The area was in use from the early phases to MH IIIB - e.g. Γ: 70 (12) dates to MH I, and
Γ: 75 (16) was dated by Dietz (1991, 184, 244-245) to MH IIIA-B. Single adult burials were
mainly found in this part of the cemetery. The deceased were placed in pits, cists and the
only two jar burials found in the cemetery (both presumably early). Most of them were
accompanied by some kind of offering.
We see, therefore, that the evidence for the existence of a large tumulus Γ, or subtumuli is weak. No traces of mounds have been found, while the existence of an enclosure
is uncertain. The circular arrangements proposed by Deilaki cannot really be detected.
It should also be stressed that what it is interpreted as the MH tumulus cover/fill by
Deilaki (successive layers of clay, big rounded stones, coarse and finer pebbles) was found
along the entire length of the three adjacent plots. Therefore, it is more likely that these
were natural layers of the soil into which the tombs were opened.
We can, therefore, conclude that treating all the graves found in Theodoropoulos,
Prokopiou and Renta plots as belonging to one tumulus is problematic. Moreover, Deilaki’s suggestion for a compound tumulus cannot be supported, as evidence for the existence of a mound can only be found in the northern area of Theodoropoulos plot. It would
therefore be safer to interpret this area as a part of an extended cemetery into which a tumulus may have been constructed at a later date. Some of the remaining graves may have
formed small groups, as is indicated by their spatial arrangement and sometimes by their
dating, but it is difficult, if not impossible to ascertain the size and limits of these groups.
Tumulus Δ (Vlahou plot)
The upper layers of Tumulus Δ (fig. 9) were disturbed by ancient and modern occupation, and therefore no mound was preserved -if, of course, it ever existed. The entire plot
was occupied during the Mycenaean period (LH IIB-IIIA) by a large building decorated with frescoes. The MH graves were cut into a stratum consisting mainly by layers of
burnt soil and gravel. This stratum was interpreted by Deilaki as the fill of a tumulus. She
thought that the nine graves excavated here had been placed in a more or less circular arrangement around a centre placed outside Vlahou property and therefore not excavated
(Protonotariou-Deilaki 1980a, 89-91). However, no stone enclosure was found around the
graves. Further, the graves, were probably arranged in rows rather than in a circle, and
shared the same orientation. It is therefore safer to conclude that these graves belonged
to an extended cemetery.
All nine burials seem to have belonged to one group, as they share many features.
All graves are oriented E-W. Seven of them date to the MH IIIB-LH I phases while the
remaining two cannot be dated. Eight adults and two children were buried in pits of different construction and one cist. Only one double burial has been found here. Most of the
graves (8) contained grave goods. As only a small area was excavated, spatial observations
are only tentative.
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Figure 9. ‘Tumulus’ ∆: Vlahou plot

‘Tumulus’ E (Kaza property)
As with ‘tumulus’ Δ, the upper layers of ‘tumulus’ E were disturbed by ancient occupation and no mound was preserved. Deilaki mentioned that the layer into which the MH
graves were opened looked like the natural fine pebble layer found in this area. According to her, the nine graves excavated here formed a circle. This circular arrangement was
the strongest indication that a tumulus once existed here (Protonotariou-Deilaki 1980a,
110). However, only a part of the burial plot was excavated, and therefore it is not really
possible to establish whether the graves were arranged in a circle. No stone enclosure was
found. Once more, the evidence for the existence of a tumulus in this area is not strong. It
is once more safer to conclude that these graves were part of an extended and well organized cemetery. The graves share common features. Four date to the MH IIIB period (E:
88(1) continues into LH IA) while the remaining cannot be dated. Seven adults and a child
were buried in Kaza plot, mainly in cists. Most of the graves (6) contained grave goods,
including golden items, which are not found in other parts of the cemetery.
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Figure 10. ‘Tumulus’ E: Kaza plot

Concluding Discussion
To conclude: Sufficient evidence for the existence of a tumulus can be found in Oikonomou and Gritzani plots, which are part of Deilaki’s tumulus A. This tumulus may have
been constructed during the early phases of the MH period, or during the later phases in
the area of an earlier burial place. A second tumulus may have existed in the northern part
of Theodoropoulos plot, around Deilaki’s 1st group of graves. As most graves in the area
date to MH III, this tumulus may have belonged to the MH III period. However, the evidence is not very strong, as no enclosure was found and the evidence for the existence of a
mound is ambiguous. The evidence for Deilaki’s ‘older tumulus’ in ‘tumulus’ Γ, Prokopiou
is ambiguous, and the date is uncertain.
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The remaining graves should be treated as part of an extended cemetery, different parts
of which were in use in different periods though the main period of use of the cemetery
was in MH IIIB.64 A certain spatial variation between different parts of the cemetery can
be observed, but the analysis is seriously hampered by the fragmented nature of the available data.
(ii) ‘Wealth’
The second important question we need to address is whether the graves belonged to an
elite.65 The criteria usually used to establish the presence of an elite group are the quantity
and the quality of the grave goods and the elaboration of the tombs. Let us examine each
variable separately.
a. Quantity and quality of the grave goods
In total 190 objects have been found in 53 graves (52.5% of all the graves). The vast majority of these objects were vases (140), deposited in 41 graves (40.6%) (28 graves contained
only pottery). Most of them contained one (13) or two (16) vases. Seven graves contained
up to five vases and only five graves contained more than five vases. Tombs containing
more than three vases date from MH III period onwards. The only exception is the MH I
burial pithos Γ: 70 (12) in which 14 vases were found. Graves with many vases were found
in ‘tumulus’ Δ, Vlahou plot, and in ‘tumulus’ Γ, Theodoropoulos and Prokopiou plots.
Both adults and sub-adults received vases; equally, larger groups of vases were deposited with both adults and sub-adults. Only a small number of the skeletons has been located
and studied;66 among the studied skeletons who were accompanied by pottery four were
females and two males.
Ornaments (16) and tools (14) are the second most common categories of grave goods,
while pins (7), terracotta whorls (5) and weapons (5) are only occasionally found. Non ceramic objects were found in 28 graves (27.7%). However, only five of them67 contained objects that could be characterized as valuables. These were four gold bands, a bronze sword,
three bronze knifes, a necklace of agate and cornelian beads, a bronze pendant and two
bracelets of cornelian, paste, faience and crystal beads. They all date from the MH IIIBLH IA period and most are found in ‘tumulus’ E, Kaza plot and ‘tumulus’ Δ, Vlahou plot.
Valuable objects were found in three adult and two sub-adult graves, which also contained
vases. No correlation with gender could be made, as none of the three adult skeletons has
been examined.
Generally, there is a correlation between the quantity and the quality of grave goods and
the grave type. Larger quantities of vases and valuable objects were mainly found in graves
of more substantial construction (cists, pithoi, shaft grave, built tomb). However, exceptions
exist, e.g. the rich MH IIIB pit Δ: 140 (I), or the unfurnished shaft-grave A: 122 (Z).

64
65
66
67

See above, section 4.
See also the discussion in Papadimitriou 2001, passim.
See section 6.
Δ: 140 (I), E: 88 (1), E: 92 (5), E: 93 (6), Γ: 2 (II).
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b. Tomb elaboration
Almost equal numbers of pit (45) and cist (48) graves were found in the Argos ‘tumuli’.
The most elaborate graves were two shaft graves68 found in the Kaza property, ‘tumulus’ E
and in the Gritzani property, tumulus A and one built tomb found in Theodoropoulos plot,
‘tumulus’ Γ. Therefore elaborate tombs do not concentrate in one area of the cemetery.
The proportion of different grave types is typical for a late MH burial ground.
To conclude: the data do not support the idea that the tumuli burials belong exclusively
to elites. Only nine of the 101 graves were richer in terms of the quantity and/or quality of
the grave goods. With the exception of pithos burial Γ: 70 (12), these graves date from the
later part of the period when a general increase in wealth across all Argive cemeteries has
been observed. Interestingly, out of these nine tombs, five were found in Theodoropoulos
plot, ‘tumulus’ Γ, three in Kaza plot, ‘tumulus’ E and one in Vlahou plot, ‘tumulus’ Δ. This
spatial distribution may indicate the burial places where more prosperous members of the
community were buried.

6. The human skeletal remains (by Sevi Triantaphyllou)
The extant MH skeletons from the Argos ‘tumuli’ comprise a total of twenty-five individuals.69 The examination of the skeletons was carried out in May-June 2006, and the
statistical analysis during October-November 2007. Unfortunately, only a very small segment of the skeletal remains collected during excavation was located and identified in the
storerooms of the Argos Museum. In particular, the skeletal material of 13 only out of 101
graves was examined and yielded the minimum number of 25 individuals out of 116 excavated and collected by Deilaki (Protonotariou-Deilaki 1980a). A first preliminary report
on the skeletal material was included in our previous report (Triantaphyllou in Voutsaki et
al. 2007, 88-89). In addition, the results of the analysis have been presented at the Middle
Helladic Argolid Project Conference in December 2007 as part of a comparative analysis
of MH skeletal populations from the Argolid.
Table 6. Extant skeletal remains from the Argos ‘tumuli’

Tumulus

No of tombs

No of individuals

A

2

2

Γ

9

20

Δ

2

3

TOTAL

13

25

68 It has to be emphasized, however, that the graves we describe as shaft-graves in Argos cannot be compared to those at Mycenae in terms of size and complexity of construction. For instance, E: 92 (5) could be
described as an elaborate cist rather than a shaft grave.
69 The total number of the extant MH skeletons has been slightly modified since our previous report
(Triantaphyllou in Voutsaki et al. 2007, 88-89), as new information on dating has been provided by K.
Sarri.
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The distribution of the minimum number of the individuals represented in each tumulus
(Table 6) shows that ‘tumulus’ Γ produced the largest number of human skeletal remains
for study. Furthermore, fig. 11 gives the minimum number of individuals included in each
grave in ‘tumulus’ Γ through time.70 Nine graves in this ‘tumulus’ produced twenty individuals disposed often in multiple burials ranging between two and four individuals. The
distribution of the burials through time reveals that there is no clear chronological distinction between single and multiple burials in all phases of use of the tumulus, both single and
multiple burials are found throughout the MH and LH periods – at least in the sample
examined.

Figure 11. ‘Minimum number of the individuals buried in ‘tumulus’ Γ

(i) Demography
Fig. 12 presents the mortality profiles of the Argos ‘tumuli’ superimposed by the mortality
rates of a modern population with a life expectancy at birth of thirty. In the Argos ‘tumuli’
there is a notable absence of individuals less than 6 years old, while children and juveniles
are represented. Differential factors of recovery and storage of the skeletal material have
seriously affected the composition of the Argos ‘tumuli’ population and therefore caution
is necessary when interpreting the results. It is possible that neonates and infants, i.e. the
70 The dating of the skeletal material is based on Sarri’s most recent conclusions (see above, section 4).
However, in a few cases where stratigraphic or contextual evidence is unclear, Deilaki’s original dates are
retained. This is the case for the skeletons dated to the transitional period MH III-LH I.
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age groups less than 6 years old, had no, or very restricted access to these burial grounds.
It should be mentioned that Deilaki in her dissertation refers to only six neonates or early
infants71 (individuals less than 6 years old) in graves A: 134 (IX), A: 124 (Θ), A: 135 (X), Γ:
39 (X) pit, Γ: 68 (11), Γ: 29 (85). Out of the six graves with neonates/early infants, there is
a photograph only of one (grave Γ: 29 (85)). This allows us to confirm that the individual
indeed belonged to this age group. In any way, six individuals aged 0 to 6 years (out of ca.
116 recovered skeletons) constitute a very small number. This is even more striking if we
consider the particularly high mortality rates in this age group in the nearby populations
of Aspis, Lerna and the Prehistoric Cemetery, area Γ at Mycenae. This reinforces our suggestion that neonates and infants appear to have had no, or restricted access to the Argos
‘tumuli’.

Figure 12. M
 ortality rates in the Argos ‘tumuli’ population

As regards the adult categories, the largest number of deaths fall in prime adults (abbreviated PA in fig. 12), while old adults, i.e. individuals over 50 years, are completely missing.
However, this may be attributed to the limitations of macroscopic methods used to determine age.72
71 E. Milka, personal communication.
72 The reliability of ageing methods decreases as biological age increases (Chamberlain 2000).
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Figure 13. M
 ortality rates in the Argos ‘tumuli’ population through time

Fig. 13, which presents mortality profiles through time, reveals that all age categories are
well represented in the MH III and MH III-LH I periods which represent the peak in the
use of the cemeteries. This pattern is compatible with the settlement evidence from the Aspis which indicates that the settlement expanded during MH III, but may have decreased
in size and declined in importance from LH I onwards (Touchais 1998, 77). It is also worth
noting that in the Argos ‘tumuli’ – in contrast to the situation in other Argive cemeteries –
prime adults (30-40 years old), an age group in which mortality is relatively high, are missing from the transitional period (MH III-LH I). Although the limitations of the analysis
due to the small size and random nature of the sample have already been emphasized, it is
tempting to suggest that prime adult individuals had limited access to the Argos ‘tumuli’,
at least in the transitional period.
The distribution of the two sexes (fig. 14) suggests that men and women were equally
represented in the sample examined – but its small size and random nature need to be
kept in mind.
To sum up the observations on the demography of the Argos ‘tumuli’, it appears that
age was a significant criterion determining inclusion to the ‘tumuli’ cemeteries, while gender may not (?) have been as important. However, we should repeat that the sample is too
small to make general inferences on MH funerary ideology.
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Figure 14. M
 en and women in the Argos ‘tumuli’ population

(ii) Health status
As already described in a previous report (Triantaphyllou in Voutsaki et al. 2006, 97),
the frequency of pathological conditions has been plotted as measured out of the total
number of the skeletal elements represented in the assemblage. The distribution of pathological conditions (fig. 15) in the Argos ‘tumuli’ reveals declining levels of health status as
follows:
• Overall, the Argos ‘tumuli’ population shows moderate prevalence of lesions related
to the musculo-skeletal system, e.g. vertebral arthritis and musculo-skeletal markers
and enthesopathies. Traumatic injuries are completely missing.
• Skeletal lesions related to physiological stress factors, e.g. anaemia as well as enamel
hypoplasia lines and to a lesser degree non-specific infections and metabolic disease,
are commonly found in the Argos ‘tumuli’.
• The picture of relatively low levels of health status in the Argos ‘tumuli’ is further
reinforced by the distribution of pathological conditions between the adult and the
subadult age categories (fig. 16). Subadults show a high incidence of lesions associated
with metabolic disease, cribra orbitalia (anaemia) and enamel hypoplasia. This pattern
of declining levels of health status in the subadult segment of the Argos ‘tumuli’ allow
us to conclude that sub-optimal external factors, e.g. harsh living conditions and nutritional problems, affected the most vulnerable members of the population.
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Figure 15. P
 athological conditions in the Argos ‘tumuli’ population

Figure 16. P
 athological conditions among adults and subadults in the Argos ‘tumuli’ population
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These results allow us to make some suggestions on the status of the people buried in the
Argos ‘tumuli’.73 The overall high frequency of lesions associated with the prevalence of
stress factors and non-specific infections in the Argos ‘tumuli’ seem to suggest that we are
dealing with ordinary people rather than elite groups. Considering the small size of skeletal population examined, it cannot be emphasized enough that individuals of higher status may have been buried in the ‘tumuli’ cemeteries, but were not preserved and therefore
not available for examination. For all it is worth, we can point out that one of the skeletons
examined is a young girl buried in a carefully built rectangular stone-lined pit (Δ: 140 (1))
accompanied by fairly rich offerings (bronze necklace, pendant, ring and ear-rings, armbands made of beads of different materials). In general, the levels of health status do not
provide real support to the hypothesis that the Argos ‘tumuli’ contained elite burials.
If we now consider gender differentiation in health status (fig. 17), women in the Argos ‘tumuli’ appear to have been more frequently affected by non-specific infections and
stress factors than men, except for cribra orbitalia. This suggests that they were exposed
to poor living conditions and nutritional problems throughout their life. On the other
hand, men manifest higher rates of skeletal changes related to vertebral arthritis, musculoskeletal stress markers and enthesopathies than women. This indicates that they were
more involved in heavy physical activities than women. Although the sample is too small
to make inferences on gender roles during lifetime, the evidence allows us to suggest, at
least tentatively, a certain division of labour between the two sexes.

Figure 17. P
 athological conditions among men and women
73 See Dickinson 1977, 38, and above, section 5.
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(iii) Oral status and diet
The distribution of dental disease in the Argos ‘tumuli’ population (fig. 18) reveals high
rates of caries and teeth lost prior to death versus low rates of calculus. This implies they
relied on soft and processed food based on carbohydrates. This pattern is reinforced when
the distribution of dental lesions is plotted through time (fig. 19).

Figure 18. D
 ental disease in the Argos ‘tumuli’ population

Figure 19. D
 ental disease in the Argos ‘tumuli’ population through time
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Levels of dental lesions (fig. 20) reveal similar dietary patterns for both sex groups. Both
men and women in the Argos ‘tumuli’ show high rates of caries versus low rates of calculus, i.e. both consumed the type of food described above. When the dental lesions are
plotted through time (fig. 21), changing patterns of food types are emerging between the
two sexes: in MH III, men seem to have consumed more carbohydrates, while women may
have consumed more animal protein, i.e. meat and / or dairy products. In LH I, the opposite can be observed: men seem to have consumed more animal protein and women may
have consumed more carbohydrates. The distribution of caries versus calculus between
adults and subadults (fig. 22) indicates that both broad age categories had a similar diet.
To sum up:
• Mortality rates show that certain age groups, e.g. neonates (0-1 year) and infants (1-6
years) had restricted or no access to the Argos ‘tumuli’.
• Skeletal lesions related to physiological stress factors, e.g. anaemia as well as enamel
hypoplasia lines and to a lesser degree non-specific infections and metabolic disease,
are commonly found in the Argos ‘tumuli’. This suggests that ordinary people, and not
only elite groups were buried in this burial ground.
• Levels of oral status reveal high rates of caries and teeth lost prior to death versus low
rates of calculus. This implies heavy consumption of a soft and processed food based
on carbohydrates. The distribution of dental lesions between the two sexes reveals they
both had a similar diet, although in MH III - LH I there is some evidence for gender
differentiation in diet.

Figure 20. D
 ental disease among men and women
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Figure 21. D
 ental disease in the Argos ‘tumuli’ population through time

Figure 22. D
 ental disease among adults and subadults in the Argos ‘tumuli’ population
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7. Conclusions
The study so far has given us invaluable new information on different aspects of the Argos
‘tumuli’. Our main conclusions can be summarized as follows:
- When were the ‘tumuli’ cemeteries in use?
The main period of use of the ‘tumuli’ is the MH IIIB period. Few graves are in use in
MH I – II, and few continue, or come into use in the Mycenaean period in a specific
part of ‘tumulus’ Γ.
- Are we dealing with real tumuli?
The examination so far indicates that there is indeed evidence for some kind of arrangements around some graves in some parts of the cemeteries. This does not mean,
however, that all groupings and clusters of graves can be designated as ‘tumuli’. Only
the completion of the study of the archival information (primarily the excavation notebooks and the photos) will allow us to reach more concrete conclusions on this point.
- Are the ‘tumuli’ cemeteries the burial ground of the elite?
Neither the history of use of the ‘tumuli’ cemeteries, nor the inferences on health status
and pathology support the elite hypothesis. By far the majority of the graves are simple
types, and the burials are accompanied by few and unspectacular offerings. It is, however, possible that some of the individuals interred in the cemeteries were of higher
status -or, that they claimed higher status by adopting more ostentatious practices.
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Theisoa (Lavda): Vorbericht über die
Kampagne 2007
Yvonne Goester, Volker Grieb und Torsten Mattern

Einleitung (Y.C. Goester)
In den Jahren 1984 - 1988 wurde von einem interuniversitären niederländischen Team unter
der Leitung von Prof. G.J.M.J. te Riele archäologische Untersuchungen auf dem Hügel 752
(Lavdha) oberhalb des modernen Dorfes Theisoa, etwa 15 km östlich von Andritsena (Peloponnes), durchgeführt. Dort befinden sich die gut erhaltenen Reste einer kleinen Siedlung,
deren antiker Name vorläufig als Theisoa gedeutet wird. Sie umfassen eine gut erhaltene
Stadtmauer, Hausmauern, eine Akropolis mit Umfassungsmauer (Abb. 1) sowie verstreut
im Gelände liegende Bauglieder. Während der 1980er Jahren wurden die Befunde dokumentiert und an einigen Stellen Ausgrabungen durchgeführt. Ziel war es, ein besseres
Verständnis der Siedlung, ihrer Gebäude und Geschichte zu bekommen. Die Ergebnisse
dieser Kampagnen wurden publiziert.
Leider war Herr J.J. Feije aufgrund seiner schweren Erkrankung nicht mehr in der
Lage, seine Untersuchungen der Bauglieder zu veröffentlichen. Dank des Interesses von
Professor H. Lauter (Marburg) an der Architektur von Theisoa war es daher zunächst
geplant, daß er die Untersuchungen der Bauglieder wieder aufzunehmen sollte. Sein frühzeitiger Tod im Januar 2007 verhinderte dies jedoch. Aus diesem Grunde wurden die Arbeiten schließlich Dr. Torsten Mattern (Marburg) übertragen.

I) Die Bauglieder (T. Mattern)
Auf Einladung des Niederländischen Instituts in Athen konnte die archäologische Erfor
schung des antiken Theisoa im Sommer 2007 durch eine zweiwöchige Kampagne wieder
aufgenommen werden. Ziel der Arbeiten war eine möglichst vollständige Aufnahme der
frei zugänglichen Bauglieder im Bereich des Stadtgebietes, es fanden keine Befundreinigungen oder Ausgrabungen statt. Die Bauglieder befanden sich im gesamten Stadtgebiet,
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Abbildung 1. Plan von Theisoa (Lavda) (D.M. van de Vrie)

konzentrierten sich aber vor allem im Umfeld der Akropolis. In der Kampagne gelang die
vollständige Katalogisierung, Beschreibung und photographische Dokumentation aller
252 frei zugänglichen Bauglieder1. Von diesen wurden über die Hälfte in unterschied
lichem Umfange auch zeichnerisch dokumentiert. Auf diese Weise konnte ein vollständiger
Katalog aller Bauglieder ex situ erstellt werden.
Obwohl die Ergebnisse derzeitig noch vage sind und nicht mehr als eine erste und
vorläufige Einschätzung darstellen können, soll über den Stand an dieser Stelle bereits
kurz referiert werden. Dabei stehen die Bauglieder einer monumentalen Architektur im
Vordergrund des Interesses, die einige bemerkenswerte Besonderheiten besitzt. Die ihr
zugewiesenen Bauglieder konnten aufgrund der Abmessungen und des Materials identifiziert werden. Säulen und Gebälke bestehen aus einem dichten und feinkristallinen,
grauen Kalkstein, der auffällige mineralische Ausfällungen bildet, die Geisa und Kapitelle
sind dagegen aus einem feinkristallinen weißen Marmor gearbeitet worden. Diesem Bau
konnten bislang die folgenden Bauglieder zugewiesen werden: Fünf Säulenbasen (Abb. 2),
die, von unten nach oben, aus einem weit ausladendem und geschwungenem unterem Torus, einem Absatz und einer trochilusartigen Kehlung bestehen, die in die Apophyge überleitet. An die Basis ist ein Säulenschaft angesetzt, der dorische und ionische Kanneluren
besitzt. Eine ähnliche Mischordnung besitzen auch zahlreiche der 64 Trommeln bzw. Fragmente dorischer und ionischer Säulen. Ausweislich ihrer Dimensionierung gehören die
1 Für den unermüdlichen Arbeitseinsatz danke ich dem Team (Dipl.-Ing. Peter Becker [Berlin], stud. phil.
Bastian Ditthardt [Marburg], Drs. Y. Goester [Utrecht], Dr. Volker Grieb [Hamburg], Irina Mittag, M.A.
[München]) herzlich!
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Abbildung 2. T
 heisoa. Basis mit ansetzendem Säulenschaft (Kat. 93)

Trommeln und die Basen zusammen. Auf ihnen befanden sich dorische Kapitelle, von
denen zwölf Fragmente erhalten geblieben sind (Abb. 3). Der untere Säulendurchmesser
betrug wohl etwas mehr als 0,51 m, der obere Säulendurchmesser lag bei ca. 0,43 m. Eine
Säulenhöhe von etwa 3,3 m ist denkbar2. Von dem Gebälk sind 15 dorische Architrave
(Abb. 4), 16 dorische Friese (Abb. 5, 6) sowie 33 Fragmente dorischer Geisa (Abb. 7),
darunter auch Schräggeisa, erhalten. Der Bau besaß mit einer Metopenbreite von ca. 0,66
m und einer Triglyphenbreite von ca. 0,42 m ein Friesachsmaß von 1,08 m und damit ein
Säulenjoch im Zwei-Metopen-Schema von 2,16 m, die Gebälkhöhe betrug gesichert 1,24
m. Hinzu kommen zwei Tympanonblöcke, die eine Giebelneigung von 12° überliefern.
Eine auffällige Besonderheit der Baus ist die gesicherte Verwendung einer Mischordnung: ionische Basen wurden mit dorischen Säulen kombiniert, zugleich wurden Säulentrommeln mit ionischen und dorischen Kanneluren gefunden. Noch ist allerdings unklar
wie die ionisch-dorischen Säulen am Bau eingesetzt wurden. Aufgrund ihres Erhaltungs
zustandes durch Verwitterung und Bestoßung ist zudem eine sichere Entscheidung
über ionische oder dorische Kanneluren im Befund nicht immer einfach. Daher ist der
2 Bei einem Verhältnis von unterem Säulendurchmesser zur Säulenhöhe von 1:6,5. Dieser Wert gibt nur
eine ungefähre Richtgröße für eine Proportionierung dar, ohne Berücksichtigung der genauen Datierung,
des Gebäudetypus und der landschaftlichen Gepflogenheiten.
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Abbildung 3. Theisoa. Dorisches Kapitell (Kat. 93)

zahlenmäßige Anteil und die Verteilung der unterschiedlichen Kanneluren am Bau noch
ungeklärt. Möglicherweise haben sie zu einer Durchgangssituation o. dgl. gehört, denn
ionisch-dorische Mischsäulen ziehen natürlich entsprechende Folgen in der Kapitellzone
nach sich. Sechs Fragmente dorischer Halbsäulen mit Wandanschluß (Abb. 8) sichern zudem eine Wandsituation mit vorgelegten Halbsäulen, deren Durchmesser etwa 0,24 m
beträgt. Die daraus resultierende geringe Höhe der Ordnung läßt vielleicht an eine Nischen- oder Fenstersituation denken, möglich ist aber auch eine obere Innenordnung.
Die Rekonstruktion des Gebäudegrundrisses ist bei dem derzeitigen Bearbeitungsstand und ohne Kenntnis der Fundamente auf der Grundlage der katalogisierten Blöcke
nur bedingt möglich. Als Arbeitshypothese wird derzeit, nicht zuletzt aufgrund der vergleichbar geringen Säulenhöhe, eher von einer Stoa als von einem Tempel ausgegangen.
Diese scheint, nach derzeitigem Kenntnisstand und unter Vorbehalt des Überlieferungs
zufalles, keine Risalite aufgewiesen zu haben, jedenfalls konnten bislang keine Innenecken der dorischen Ordnung identifiziert werden. Als bautechnische Besonderheit ist die
Ausführung der rückseitigen Friesblöcke anzusprechen (Abb. 6): Hier befindet sich eine
Einlassung, die auf ihrer Lagerfläche nur rauh gespitzt ist. Sie diente wohl zur Aufnahme
eines Holzbalkens, der seinerseits mit dem Fries verbunden war, denn auf dessen Oberseite sind in regelmäßigen Abständen Einlassungen für T-Klammern angebracht. Die
Balken waren nach Ausweis der erhaltenen Frieseckblöcke übereck verkämmt. Als Rekonstruktionsvorschlag kommen daher entweder ein hölzerner Ringanker oder eine hölz-
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Abbildung 4. T
 heisoa. Dorischer Architrav (Kat. 41)

Abbildung 5. T
 heisoa. Dorischer Fries, Vorderseite (Kat. 28)
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Abbildung 6. Theisoa. Dorischer Fries, Rückseite (Kat. 4)

Abbildung 7. Theisoa. Dorisches Geison (Kat. 77)
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Abbildung 8. T
 heisoa. Halbsäule mit Wandanschluß (Kat. 68)

erne Kassettendecke in Betracht. Nach derzeitigem Kenntnisstand bleiben freilich beide
Hypothesen problematisch: Eine Ringankerkonstruktion ist bei einer dorischen Ordnung
statisch eigentlich nicht notwendig, denn eine derartige Sicherung müßte ihre Erklärung
in seitlichen Schub- oder Scherkräften finden, die bislang aber durch die Konstruktion
nicht erklärt werden können. Andererseits stellt dies auch kein überzeugendes Gegenargument dar, denn der Maßstab moderner Statik ist bei der Konstruktion historischer Bauwerke bekanntlich nicht anzuwenden (vgl. das Phänomen der ‚Angststatik’ etc.). Möglich
wäre z.B. auch eine Intention als Erdbebensicherung. Eine hölzerne Kassettendecke
bedarf zwar eines umlaufenden, an den Ecken verkämmten Rähmholzes auf der Höhe
der Friesblöcke, jedoch wird dieses im Regelfalle nicht mit dem Fries durch ein Klammersystem verbunden. Diese Verbindung ist als alternativer Vorschlag dann zu erklären,
wenn Zugkräfte rechtwinklig zum Fries auftreten können. In diesem Zusammenhang ist
vielleicht auch die Möglichkeit eines hölzernen Flächentragwerkes mit bedeutender Tiefe
zu diskutieren. Ein derartiges Tragwerk wurde jüngst mehrfach in der griechischen Architektur nachgewiesen3. Die hier angerissene Diskussion bezeugt die Besonderheit der
bautechnischen Komponente der dorischen Architektur von Theisoa und weist auf ihren
Stellenwert in der Architekturgeschichte hin, gleichzeitig wird aber auch der noch frühe
Stand der Auswertung ersichtlich.
3 Tagung “Antike Holztragwerke”, TU München, 30.-31.3.2007: Vorträge Th. Schulz (Chryse) und M.
Wurch-Kozelj – T. Kozelj (Thasos) (im Druck).
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Die Fundverteilung der Bauglieder, ein erheblicher Anteil wurde auf der Akropolis,
als mittelalterliche Reparatur in der Akropolismauer oder im Bereich der Akropolisabhänge gefunden, läßt als Standort der Architektur die Akropolis wahrscheinlich werden
(Abb. 1). Ein Transport der teilweise sehr großen Blöcke für eine Zweitverwendung auf
die Akropolis hinauf ist jedenfalls unwahrscheinlich. Als Standort kann derzeit eine ebene
Fläche nahe des Ostabhang vermutet werden.
Die architekturgeschichtliche Stellung des dorischen Kunstbaus von Theisoa scheint
sich an die Architektur auf der Agora von Megalopolis anzuschließen (Philipps-Stoa?).
Sie weist nicht nur eine hohe Qualität der Ausführung auf, sondern zeigt sowohl eine
gestalterische Raffinesse, z.B. bei den ionisch-dorischen Mischsäulen, als auch eine bautechnische Innovationskraft auf, die für einen derartig abgelegenen Fundort ohne eigene
historische Überlieferung überrascht! Sollte Lavda tatsächlich mit dem antiken Theisoa
identisch sein, dann ist folgendes denkbar: Die Siedlung muß nach dem Synoikismos von
Megalopolis (wieder)gegründet worden sein, wenn sie von ihm denn tatsächlich betroffen
gewesen sein sollte. Sie weist eine klare Befestigungskomponente auf und ist geeignet, das
Alpheios-Tal und die Verbindung von Elis nach Megalopolis zu sperren. Für Megalopolis
muß daher das strategische Interesse an diesem Orte vital gewesen sein. Diese besondere
Bedeutung Theisoas können zum einen die Investitionen, die für einen derartigen Bau
notwendig gewesen sind, zum anderen aber auch die Repräsentationskomponente, die er
durch seine Raffinesse gehabt haben muß, erklären. Hier wird vielleicht die weitere Auswertung einer während der Kampagne gefundenen Inschrift Licht in das historische Dunkel bringen. Ihr Fund stellte eine besondere Überraschung dar und zeigt, daß die Eigenständigkeit von Theisoa wohl größer gewesen ist, als dies bislang vermutet werden konnte.
In ihrem Lichte kann auch die (zeitgleiche?) Repräsentationsarchitektur von Theisoa vertieft interpretiert werden: Handelt es sich um eine Stiftung in eine zuvor unbedeutende
Siedlung, die erst in der politischen Situation nach der Gründung von Megalopolis ihre
eigentliche historische Bedeutung erhält oder um eine Dependance? Auf jeden Fall stützen die Ergebnisse der Kampagne von 2007 die Hoffnung, daß die Fortsetzung archäologischer Untersuchungen in Zukunft auch bedeutende historische Erkenntnisfortschritte
zeitigen werden.

II) Eine neugefundenes Inschriftenfragment aus Lavda/Theisoa (Volker Grieb)
Bei den Arbeiten auf der oberen Akropolis konnte im Kontext der Baugliederkatalogisierung auch ein größeres Fragment einer Inschriftenstele gefunden werden. Es handelt
sich dabei um einen als Spolie in oberster Lage in einer späten, oberflächlich gut sichtbaren Struktur verbauten Block aus hartem, weiß-gräulichem lokalem Kalkstein, der von
einigen Ausblühungen durchzogen ist. Das Fragment hat eine Höhe von 0,59 m und eine
Breite von 0,40m und weist im oberen Bereich einige Brüche auf. Die feine Bearbeitung
dieses Blockes ließ ihn im Befund zunächst als Architekturbauglied erscheinen, wohingegen die untere, in der verbauten Lage zunächst nicht sichtbare Seite sodann die Vorderseite einer Inschriftenstele zu erkennen gab. Es handelt sich dabei um den oberen und
linken Bereich einer Stele mit Giebelbekrönung. Aufgrund des Giebels, dessen Scheitel
erhalten ist, kann sicher gesagt werden, daß etwas mehr als die Hälfte der Stelenbrei-
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te und somit auch des Textfeldes der Inschrift erhalten ist. Die ursprüngliche Höhe der
Stele ist hingegen nicht mehr zu ermitteln. Verwitterung und Brüche der Spolie haben
den Inschriftentext an manchen Stellen stark beschädigt, so daß dieser nicht vollständig
erhalten ist, sondern mehrere Lücken aufweist. Der Text (non-stoichedon) umfaßt bis zur
erhaltenen Mitte durchschnittlich 20, insgesamt also etwa 40 Buchstaben in jeder Zeile.
Erhalten sind zudem wenigstens 20 Zeilen, wobei eine weitere Zeile mit großer Sicherheit
angenommen werden kann.
Da die Inschriftenfunde für den archäologischen Ort Lavda bisher nur sehr wenige
Fragmente umfassen, der dortigen antiken Polis aber im Kontext des Arkadischen Bundes, der Gründung von Megalopolis und der jeweiligen Siedlungskontinuitäten in dieser
Region in spätklassischer und hellenistischer Zeit eine hohe Bedeutung zukommt4, ist
auch der Wert dieses Inschriftenneufundes aus historisch-archäologischer Perspektive als
äußerst hoch zu bemessen. Der Inschriftentext ist, soweit bleibt die Wiederherstellung unproblematisch, die schriftliche Abfassung eines Dekretes (dokēma) einer Polis mit dāmos
und bōla, die mit dem Beschluss dieses Dekretes bestimmte Vorrechte und Ehrungen
verliehen hatte. Im Text werden außerdem das Zeusheiligtum von Nemea und das Heraheiligtum von Argos sowie ein Heiligtum am Lykaion genannt. Ein Vergleich mit entsprechenden Inschriften von anderen Orten der Peloponnes läßt erkennen, daß es sich bei
dem vorliegenden Dekret um einen Beschluß der Argiver handelt und die Inschrift den
sogenannten theōrodokoi-Inschriften der Peloponnes zuzurechnen ist.5 Die theōrodokoi
respektive thearodokoi waren Personen, die innerhalb einer Polis die von außerhalb kommenden und für die Ankündigung von überregionalen Festveranstaltungen ausgesandten
theōroi aufnahmen und unterhielten; hierfür wurden sie von der Polis, welche die theōroi
aussandte, geehrt.6 Für den Fall des Neufundes bedeutet dies, daß die Argiver Gesandte
zur Ankündigung der von ihnen ausgerichteten Festveranstaltungen für Hera im Heraion
von Argos und für Zeus in dessen Heiligtum von Nemea ausschickten, diese Gesandte
auch in die Polis der archäologischen Stätte von Lavda kamen, dort wohlwollend aufgenommen wurden und erfolgreich für die Festspiele warben. Für diese Aufnahme und Behandlung ihrer theōroi verliehen die Argiver daraufhin die oben angeführten Vorrechte
und Ehrungen.
Die Inschrift kann unter anderem aufgrund der Buchstabenform in die Zeit des späten
4. und frühen 3. Jh. v.Chr. datiert werden. Die Verwitterung und der zerstörte Zustand einzelner Textbereiche, insbesondere der Dekretabschnitte, die die geehrte Person respektive die Polis anführten, lassen allerdings eine namentliche Bestimmung des antiken Ortes
von Lavda, wohl das antike Thisoa, bisher nicht weiter konkretisieren7. Dennoch können
4 Vgl. zu beidem G.-J.-M.-J. te Riele, Pourquoi des recherches à Lavda?, Pharos 1, 1993, 177-181; J.J. Feije,
Lavda. History of the Site, Pharos 1, 1993, 183-199.
5 Vgl. zu diesen Inschriften P. Perlman, City and Sanctuary in Ancient Greece. The Theorodokia in the
Peloponnese (Hypomnemata. Untersuchungen zur Antike und zu ihrem Nachleben Bd. 121).
6 Vgl. P. Perlman, a.a.O. (Anm. 5), 14-29.
7 Die Zuweisung dieses Ortes an das in den antiken Quellen genannte Thisoa ist lange Zeit strittig gewesen, muss jedoch wohl aufgrund eines Ziegelstempelfundes, der die Anfangsbuchstaben theta, iota und sigma aufweist, bis zum Auffinden gegenteiliger Belege als entschieden gelten. Zum Stempelziegelfund Y.C.
Goester, D.M. van de Vrie, Lavda. The Excavation 1986-1988, Pharos 6, 1998, 168f. Zur vorangegangenen
Diskussion siehe J.J. Feije a.a.O. (Anm. 4).
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mit dieser, alsbald in einer ausführlichen Form zu publizierenden Inschrift bereits jetzt
einige wesentliche historisch-archäologische Folgerungen gemacht werden. Zunächst verdeutlicht der Fund, daß diese Polis in der spätklassischen und frühhellenistischen Zeit an
den überregionalen Festspielen im Heraion von Argos und im Zeusheiligtum von Nemea
teilnahm und damit auch in die internationale Politik der Zeit eingebunden war - andere theōrodokoi-Inschriften belegen für die Feste von Argos und Nemea eine Beteiligungen von Poleis bis hin nach Makedonien8. In welcher Form diese politische Einbindung
bestand, muss allerdings bisweilen offen bleiben. Darüber hinaus lässt die Inschrift erkennen, daß man für diesen antiken Ort in der spätklassischen und frühhellenistischen
Zeit mit einer aktiven und eigenständig agierenden Polis zu rechnen hat, was wiederum
bisherige Überlegungen zum Synoikismos bei der Gründung von Megalopolis in einem
anderen Lichte erscheinen lässt. Nach Pausanias (VIII 27,3-6) wurden nach der Gründung
der Großen Stadt auch die im Gebiet des modernen Lavda ursprünglich sich befindenden
antiken Poleis zugunsten der Neugründung aufgegeben9. Mit dem Inschriftenfund liegt
nun aber für eine fortbestehende Existenz zumindest dieser Vorgängersiedlung ein eindeutiger Beleg vor. Weiterhin verdeutlicht das im Inschriftentext angeführte Heiligtum
am Lykaion - welches im Kontext der Inschrift wohl auf einen weiteren Aufstellungsort
einer Inschriftenkopie verweist -, daß diese Polis nicht nur überregional, sondern auch
lokal eine wichtige Rolle einzunehmen wusste. Die Zusammenhänge im politischen und
kulturellen Leben des Arkadischen Bundes der spätklassischen und frühhellenistischen
Zeit können mit dem Neufund also um einen wichtigen Baustein erweitert werden, und
es bleibt zu hoffen, daß sich die damit einhergehenden, in ihrer Komplexität zunehmenden historisch-archäologischen Zusammenhänge alsbald durch weitere Inschriftenfunde
genauer bestimmen lassen.
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Report on the activity of the Belgian
School at Athens

“Belgische School te Athene - École belge d’Athènes”

The BSA-EBA 2002-2006: new perspectives
Christiane Tytgat

The “Belgian School at Athens” (BSA-EBA), a Greek non-profit society which has its
seat in Athens, was founded in 2003 conform to Greek law. The School is supervised by
the “Centre for Archaeological Research in Greece” (BCAOG-CBRAG), established
in Brussels. Members of all Belgian universities – most of them former members of the
French School at Athens – are represented on the Board, as well as a representative of the
Belgian government and two delegates of the Royal Museums of Art and History in Brussels. Dr Christiane Tytgat, former member of the French School and curator at the Royal
Museums of Art and History, became the new director of the School. In 2005, Panagiotis
Iossif, archaeologist from the Université de Liège, was recruited as administrative asistant.
He is the only permanent resident member of the School.
The School occupies a small two-rooms appartment in the centre of Athens. Here the
administration, the library and the archives are located. The library focusses on publications by Belgian archaeologists and scholars dealing with the Hellenic world and on
publications concerning the Greek archaeological sites and regions where the School is
active. In the future, the library will be enlarged with a whole range of publications on archaeology, history, history of art, Greek language and literature by scholars from Belgian
scientific institutions. These publications are often not available in Athens and their presence in the library will help to fill a gap. In addition, the archives, old photographs, maps
and drawings of former Belgian investigations in Greece are to be digitilized in order to
preserve them for the future.
For nearly fifty years, the Belgian School is operative in Thorikos (Attica). The next
years, an effort will be made – in collaboration with the Greek Archaeological Service – to
make the site more attractive for the public by sign posts and information panels.
Since 2004, the School carries out an archaeological and topographic investigation
of the ancient site of Titane (Korinthia). The main aim of the project is to locate the
Asclepieion mentionned by Pausanias. After three campaigns, the results are satisfying
enough to endorse excavations. Excavation will help to clarify the historical, political and
religious role played by Titane, a locality situated midway between two major ancient
centres, Nemea and Sikyon.
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The Belgian School at Athens aimes to extend its activities: firstly to get the permission of
the Hellenic Ministry of Culture to start investigations on a third site, to enlarge its library
and to organize more lectures, colloquia1 and seminars for students. More space, more
financial support and a larger staff are then necessary.

Belgian school at Athens
Anagnostopoulou 79
GR-10672 Athens
Greece
Tel. (+30) 210 36.47.102
info@ebsa.info

1 A colloquium on «Royal Cult and Emperor Worship. From Classical to Late Antiquity» has been programmed for November 2007.

Thorikos (Attique - Attica)
Robert Laffineur, Roald Docter

Thorikos mycénienne (Robert Laffineur)
La campagne 2006 s’est déroulée du 3 au 28 juillet, sous la direction de Robert Laffineur,
avec la participation de Jean-Noël Anslijn (Université de Liège), Thibaut Gomrée (Université de Liège) et Maud Devolder (licenciée de l’Université Catholique de Louvain,
présente du 10 au 21 juillet), et sous la surveillance du Musée de Lavrio (Dimitra KAÏ).
Elle a consisté dans le débroussaillage de la zone de la nécropole mycénienne (semaine du
3 au 7 et 10-11 juillet), dans l’ouverture de quatre sondages (A., B., C. et D.) dans la même
zone (12 au 14 et 17-18 juillet), dans le tamisage des dépôts du foyer de l’extension S.-O. du
sondage B (20-21 juillet), dans le nettoyage et l’inventoriage des trouvailles entreposées
au Musée de Lavrio (semaine du 24 au 28 juillet), ainsi que dans le relevé topographique
de détail de la zone, en complément au relevé général réalisé durant une semaine en
octobre 2005 en collaboration avec l’Université de Gand (Alain De Wulf et Marc Hennau). Commencé le 3 juillet, ce relevé a consisté en analyses de surface au moyen d’une
station totale robotisée Trimble S6 prévues sur toute la superficie de la nécropole (voir
plan d’ensemble : fig. 1). Ce relevé n’a malheureusement pas pu être achevé par suite de
l’incendie des réservoirs chimiques de la firme Chyma s.a. survenu le 26 juillet et du vol du
trépied qui a rendu la station totale inutilisable durant les derniers jours de la mission. La
station a été utilisée également pour le relevé des sondages, en particulier pour le sondage
C., qui a fait l’objet d’un relevé en orthophotoplan.
Le débroussaillage de la zone a permis de faire des observations précises (notamment
pour la Tombe V) qui viennent compléter utilement les données disponibles mais non
publiées des fouilles belges antérieures. Les sondages ont par ailleurs été l’occasion de
préciser la configuration topographique générale du site de la nécropole au moment de
son utilisation. Ils n’ont pas donné de trouvailles significatives, à l’exception du sondage
B., en particulier de l’extension fouillée au sud-ouest, qui a révélé un foyer contenant des
beaux fragments de vases d’époque protogéométrique, une période qui n’est que rarement représentée à Thorikos et qui n’avait jamais été attestée sur le Vélatouri.
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Les prises de vue aériennes de la nécropole qui devaient être effectuées par Christophe
Gaston au moyen d’un cerf-volant et d’un bras articulé, en vue notamment de permettre
un relevé de la Tombe V par orthophotoplan, ont été annulées en raison du vent trop violent, après que le cerf-volant ait, le 11 juillet, lors d’essais de prise au vent, heurté la station
topographique installée sur le chantier.
La campagne a été également l’occasion d’une prospection en vue d’identifier un emplacement propice à l’établissement d’un habitat qu’il est prévu de fouiller en 2007, sur la
pente nord du Grand Vélatouri, entre le site de la nécropole mycénienne et le sommet.
Le chantier a reçu la visite fréquente de feu Mary Oikonomakou, du collègue grec Andreas
Kapetanios, et, le 13 juillet, celle de l’Ambassadeur de Belgique en Grèce et de Mme Peter
Moors.

Thorikos – theatre (Roald Docter)
The theatre of Thorikos and its immediate surroundings have been the subject of a short
valorisation campaign between May 29th and June the 3rd 2006. Its aim was twofold: to
free the architectural remains from the heavy overgrowth and to prepare a text for two
explanatory panels that will be set up on the site in the near future.
This mini-campaign was directed by Professor Roald Docter of Ghent University in
close cooperation with the 2nd Ephorate of Prehistoric and Classical Antiquities and the
archaeologist (epimelitria) responsible for the site of Thorikos, the late Maria Oikonomakou, the Directorate for the Restoration of Ancient Monuments and its director Demosthenes Giraud. With the aid of three students from Belgium (Guy Dierkens), the Netherlands (René van den Bichelaer) and Tunisia (Lamia Farsi) and four Greek workmen it
was possible to clear all the vegetation that not only obstructed from view these important
archaeological monuments but also posed a real threat to their preservation (fig. 2). On
the 22nd of July 2005, a severe wildfire caused damage to the stone surfaces of the theatre.
The theatre itself has been thoroughly investigated and published by the late Professor
Tony Hackens and others since 1963 (see: H. Mussche, Thorikos. A Mining Town in Ancient Attika (Fouilles de Thorikos II), Gent 1998, esp. pp. 29-34, with full references). It is
particularly striking to compare the present situation of the koilon (fig. 3) with the detailed
photogrammetric recording carried out in 1974 (A.M. Uyttendaele, in: Thorikos 1970/1971.
Rapport préliminaire sur les septième et huitième campagnes de fouilles. Thorikos VII, Gent
1978, 13-38, pl. 2). Apart from the obvious anastylosis of the eastern section of the koilon,
completed in 2001 by Demosthenes Giraud, director of the Directorate for the Restoration of Ancient Monuments and the 2nd Ephorate of Prehistoric and Classical Antiquities,
the central and western section show considerable changes since 1974. The most dramatic
changes appear in the upper rows of the older koilon and particularly in the central part,
where many stones proved to have been moved, probably by the eroding effect of heavy
rains.
Besides the Theatre (5th century BC lower koilon, 4th century BC upper koilon, and
orchestra), the so-called East Rooms, the Temple of Dionysos, Room P and Washery no. 4
could also be cleaned.
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Figure 2. T
 horikos theatre before cleaning, May 29th (photo René van den Bichelaer)

Figure 3. T
 horikos theatre after cleaning, June the 2nd (photo René van den Bichelaer)

Thorikos (Attique - Attica)

213

The manual cleaning activities had to be executed with the greatest care. Great pain was
taken not to move any stone from its present position, even when it was doubtful whether
it was really its original position. With a view to future cleaning operations, two different
strategies were employed for the lower koilon. The central and (recently restored) eastern
sections were not only freed from the overgrowing weeds and bushes, but great care was
also taken to remove any humus, seeds and roots that might prompt the renewed growth
of the vegetation. In the western part, however, only the surfacing weeds were removed,
leaving the humus and roots in place. This is the way in which the theatre had been cleaned
in the last decades. In 2007 it will be estimated to what extent these different cleaning
strategies may have influenced the vegetational overgrowth of the theatre.
As to the two information panels, drafts have been made on the text and illustrations
prepared to explain to visitors what they are going to see in Thorikos from the place of access to the site. These drafts were planned to be fine-tuned with Mary Oikonomakou, but
her sudden death in October 2006 sadly prevented this intent from becoming reality.

Prof. dr. R. Laffineur
Département des Sciences historiques
Quai Roosevelt, 1b
B-4000 Liège
Belgique
R.Laffineur@ulg.ac.be
Prof. dr R. Docter
Department of Archaeology and Ancient History of Europe
Ghent University
Blandijnberg 2
B-9000 Gent
Belgium
Roald.Docter@UGent.be

Titane (Korinthia). The 2006 survey season
Christiane Tytgat, Alain De Wulf, Rudi Goossens,
Marc Hennau and Daniël Van Damme

The third archaeological and topographical investigation of the ancient site of Titane by
the Belgian School at Athens was carried out between the 11th of September and the 6th
of October 2006. To this season of survey participated: Wouter Claes and Nele Strobbe
(archaeologists) of the Royal Museums of Art and History in Brussels, as well as Marc
Hennau and Daniël Van Damme (land surveyors) of the Department of Geography, Ghent University. The project was directed by Christiane Tytgat (Belgian School at Athens
– Royal Museums of Art and History in Brussels).

1. The archaeological survey
1.1. The slopes of the acropolis hill and of the North-West plateau
In 2006, the archaeological survey concentrated on the slopes of the acropolis-hill and of
the adjacent North-West plateau. Due to the heavy surface vegetation present on most of
the area, finds were rare and predominantly limited to the rocky parts.
The survey in this area brought to light:
– Terrace walls situated on the higher levels of the NE and the SW slopes of the NorthWest plateau; all vegetation was removed from these walls. Rows of ancient stone
blocks similar to those used for the construction of the acropolis wall and for part of
the North-Eastern section of the town wall, provide possible evidence for the location
and direction of the town wall. Two gaps, one in the North-Eastern town wall, the other
in the South-Western wall, may represent access to the North-West plateau. In the future, trial trenches and soundings will supply more information on this hypothesis and
may help to clarify the situation.
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– Wheel-tracks (fig. 1), already mapped by Ernst Meyer in 19371, indicating an ancient
road to the SE of the acropolis, halfway between the acropolis and the area where
Meyer mentions a “temple”. These wheel-tracks can be traced over a distance of 56
meters. They are part of a path that, after following the NW slope of the North-West
plateau, then bends around the SE edge of the acropolis and continues along the SW
side of the hill.
– A probably modern enclosure wall built of ancient stone blocks.
– Fragments of tiles and bricks as well as sherds of domestic Roman pottery. SW of the
acropolis, a concentration of Late Geometric sherds was located on one single spot.

Figure 1. T
 itane. Wheel-tracks

1.2. The South-East plateau
The building situated on the plateau to the SE of the acropolis and its surrounding area
was also cleared from vegetation. Meyer called this structure a “temple” (fig. 2) and pre-

1 Ernst Meyer, Peloponnesische Wanderungen. Reisen und Forschungen zur antiken und mittelalterlischen
Topographie von Arkadien und Achaia, (1939), p. 12; map I.
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sumed it to be the Altar of the Winds mentioned by Pausanias2. This identification, however, is not accepted by all scholars and is still not authenticated today3. The construction
proved to be longer and larger than it was first perceived during the 2004 campaign. The
long South wall runs further towards the East, with a downward inclination into a trapezoid platform. The smaller East wall continues to the South. Even after all vegetation was
removed from the area, the identification, function and use of the building remain obscure.
It is hoped that the soundings planned for 2007 may help to solve the problem.
Ancient stone blocks were used for the construction of the terrace walls located to the
South of Meyer’s “temple”. They separate two plots of land, but it is yet uncertain whether
they rest on ancient foundations. At the West end of the field, they border the small path
located in 2004 that was still in use half a century ago.

Figure 2. Titane. Meyer’s “temple”

2 Idem, o.c, p. 15; map I.
3 Georges Roux, Pausanias en Corinhie (Livre II, 1 à 15).Texte – Traduction. Commentaire archéologique
et topographique, (1958), p. 159-160.
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2. The topographical survey
The topographical survey of the archaeological site of Titane was extended in 2006. New
measurements were carried out on the South-East plateau and in the sector of the survey
which regroups the upper Western areas of the archaeological site. These data were added
to the results of the 2004 and 2005 campaigns. Both surveys were linked to the reference
system in place, an UTM34 coordinate system set out in 2005 using high accuracy GPS
phase measurements. In 2006, the UTM34 coordinate system was transformed into the
Greek HGRS ‘87 coordinate system by using the Helmert transformation and following
the measurement of a Greek HGRS ’87 baseline in the vicinity of the site.
The survey was carried out in polar coordinates. The different measurements were
processed and transformed into the HGRS ’87 coordinate system using Octopus Topo3
(© ITnG bvba – Temse). The equalisation of the topographic network (convex polygon
formed by all stationing points and materialised points) was computed using MOVE3 (©
Grontmij Geogroep bv.). The assemblage of the different maps was realised using Acad
2002 (© Autodesk Inc.).
2.1. The South-East plateau
The survey in this sector consisted mostly of an increase of the 2005 topographical campaign and of a few newly surveyed areas. This was necessary in order to account for and
record the additional terrain and archaeological details which were revealed after the
vegetation was removed on this section of the site.
– Increased mapped area: 2.150 m²
– New mapped area: 1.150 m²
– Measured points: 1.070 (accuracy: 1 cm-3 cm)
– Materialised points: 9 (5 new points and 4 reoccupied points)
The new survey was carried out using 5 stationing points from which 1 station was computed using the free stationing method. The other 4 stationing points were located above
a materialised point.
2.2. The slopes of the acropolis hill and of the North-West plateau
The measurements were carried out on the edges of the higher sector of the archaeological site. This part of the survey consisted mostly of newly surveyed areas and of an upgrading of the 2005 topographical campaign.
– Increased mapped area: 700 m²
– New mapped area: 9.600 m²
– Measured points: 930 (accuracy: 1 cm-3 cm)
– Materialised points: 15 (8 new points and 7 reoccupied points)
This section of the archaeological site was measured using 8 stationing points from which
2 stations were computed using the free stationing method. The other 6 stationing points
were located above a materialised point.
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3. Spacial photogrammetry and remote sensing
The spacial photogrammetry study, based on CORONA and ASTER satellite images,
made it possible to produce digital elevation models and orthophoto maps of the region.
These DEM’s were used as the basis for a viewshed analysis which resulted in visibility
analyses of the site. The satellite images were also used to implement an image classification relating to the land use in the area surrounding the site of Titane. The end products
are two land use maps (1962 and 2003) and a map showing the changes in the land use.

Figure 3. Titane. Consolidation of the acropolis wall
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4. Consolidation of the Acropolis wall (fig. 3)
After all the vegetation was removed from the exterior side of the Acropolis wall in 2005,
two blocks proved to be placed in a very unstable position. Immediate intervention was
necessary in order to avoid more damage to the wall. A rescue temporary intervention was
proposed to shore up the blocks with metal supports similar to those used for shoring up
the ceiling during building construction. The proposal was accepted by the Directorate for
the Restoration of Ancient Monuments of the Ministry of Culture and by the 37th Ephorate of Prehistoric and Classical Antiquities. The work was carried out in collaboration with
the 37th Ephorate.

Dr Chr. Tytgat
Netherlands Institute in Athens
Makri 11
117 42 Athens, Greece
kristytgat@nia.gr
Prof. A. De Wulf
Prof. R. Goossens
M. Hennau
D. Van Damme
Department Geography
Ghent University
Krijgslaan 281, S8
B-9000 – Gent
Belgium

