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rescue excavations became more typical 
of interventions within the walls. Th ese 
revealed structures such as the fortress 
baths, parts of which are now on display. 
Increasingly, work in Caerleon was 
undertaken by organizations such as the 
Glamorgan-Gwent Archaeological Trust 

Figure 3 Photograph of the 2008 trench, with exposed Roman and “intermediate’”structural phases 
highlighted (Blue: Roman “store-building”; Green: alterations to “store-building”; Yellow: intermediate 
phase walls

Figure 2 Detailed magnetometry of the Priory Field, with the excavation trench highlighted 

(GGAT), which conducted the most 
recent extensive excavations, in the eastern 
civil settlement, in the 1980s.4 In 2004, 
Cadw supported the GGAT to produce 
a “Research Framework for Caerleon”, 
and out of this exercise came the 
impetus for the creation of the Caerleon 

Research Committee,5 and several new 
research projects, including the present 
one. Following a series of geophysical 
surveys conducted by GeoArch and 
Cardiff  University (Fig. 1),6 new UCL-
Cardiff  excavations commenced in 2007, 
focusing on promising areas revealed by 
these surveys. In Priory Field, this season 
included test-pitting in areas where 
barracks, granaries and another possible 
store-building had been located, and in 
June and July of 2008 we returned to 
examine the latter structure via open-area 
excavation. 

Th e Priory Field excavations: late and 
post-Roman phases
Th e building upon which excavation 
commenced in 2008 appears to be a 
square structure, with a large internal 
courtyard surrounded by four ranges of 
rooms, and is some 50m long on each 
side. Part of the building lies under the 
Priory Hotel car park, but the whole of the 
western wing lies within Priory Field. Th is 
large fi eld is currently open pasture, and 
does not appear to have been substantially 
built upon since at least the Middle 
Ages. While the other types of structures 
located in the geophysical survey of Priory 
Field have been well documented at other 
sites, this particular building – interpreted 
as a store-building on the basis of a 
small number of analogies – is of a type 
that has not been excavated in Britain 
before, and not examined elsewhere with 
modern techniques. Furthermore, the 
magnetometry results gave some reason 
to believe that overlapping structures of 
a diff erent date – perhaps post-Roman – 
might be found, encroaching upon a yard 
area to the west of the main building. 
With these issues framing our research 
objectives, therefore, we opened a 20 by 
25m trench in our fi rst six-week season, 
aiming to complete the project in a second 
season (now forthcoming in summer 
2010). Th is trench (Fig. 2) straddled the 
west wing of the store-building, including 
parts of the internal and external yards. 
Th e project was also intended to provide 
training to undergraduates from both 
Cardiff  and UCL (and indeed other 
universities), facilitate further geophysical 
work, and engage the public in Caerleon 
and beyond; more will be said on our 
success with the latter ambition below.

Th e preliminary results from our 
2008 season can be described in terms 
of three main periods of activity on the 
site (Fig. 3): the Roman “warehouse”, an 
intermediate phase of structures, and a 
Medieval agricultural building. As we have 
yet to reach a level where evidence of the 
initial timber phase of the fortress might 
be found, our fi rst structure is the stone 
“store building”, probably constructed 
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The ancient cemeteries of Astypalaia, Greece
Anna Clement, Simon Hillson and Maria Michalaki-Kollia1

The small island of Astypalaia in the southern Aegean Sea has produced 
two first millennium BC cemeteries, one containing remains of individuals 
of all ages, the other exclusively newborn babies and young children. The 
sites have been studied by the 22nd Ephorate of the Greek Archaeological 
Service since 1996. Since 2000 there has been a formal collaboration with 
the Institute of Archaeology to study the human remains, first described in 
Archaeology International 2001/2002. Here the leading scholars involved 
in the project describe the work undertaken over the last eight years.   

The island of Astypalaia is situated 
within the southern part of the 
Aegean Sea, 280km southeast of 

Athens (Fig. 1). Together with 11 other 
major islands, including Kos and Rhodes, 
Astypalaia makes up the Dodecanese 
archipelago. The island itself is shaped 
like a butterfly, measuring approximately 
18km long and 13km wide with an area 
of about 99km2. Unlike its neighbouring 
islands of Kos and Rhodes, little is 
known about Astypalaia archaeologically. 
Since Classical times and up until the 
first century AD the island was an 
independent state, whose capital was 
located on the site of the modern town 
of Chora (Fig. 2). The island was also 
part of the Roman and subsequently the 
Byzantine Empire with the remnants of 
several mosaic floors and a Roman bath 
forming some of the island’s most visited 
tourist attractions. After the Venetian 
seizure of Greek islands following AD 
1204, the island became the inherited 
land of the Querini family who built 
the castle, which still dominates the 
main town today.  Most of the island’s 
inhabitants lived within the castle walls 
for protection from pirates but, after 
the solution of the piracy problem 
in AD 1830, people started to build 
houses outside. The modern town grew 
particularly after the Second World War. 

Archaeological investigations
In 1981 the 22nd Ephorate of Prehistoric 
and Classical Antiquities undertook the 
first excavations on the island, which led 
to large scale excavations.2 Two cemeteries, 
Katsalos and Kylindra, associated with 
the Classical settlement period on the 
island, were excavated. The Katsalos 
cemetery is located on the neighbouring 
hill to the main town of Chora, with 
archaeological finds dating its use from 
the Late Geometric (around 750 BC) 
until Roman times. Preliminary analysis 
of the skeletal remains from this cemetery 
suggests that individuals of all ages were 
buried there. In contrast the Kylindra 
cemetery, located on the southwest slope 
of Chora directly below the Venetian 
castle, appears to have been reserved for 
the bodies of newborn babies and a few 

Figure 1 Map showing location of Astypalaia 

Figure 2 The town of Chora with excavations on its southern slope 

young children. The burials are all within 
large pots, following common practice 
for Archaic and Classical cemeteries. The 
oldest pot form is Late Geometric but 
the bulk date from Late Archaic to Early 
Classical times (600–400 BC). There are 
also Hellenistic and Roman period pots.  
Broadly therefore, Kylindra and Katsalos 
overlap in date.

Although young children would be 
expected to make up a substantial part 
of any death assemblage, these remains 
are rarely retrieved from archaeological 
sites. This may partly be due to the small 

and delicate nature of children’s skeletons 
but they are also less commonly buried 
alongside those of adults and often lack 
clear burial markers, making them hard 
to identify even when preserved. During 
the Classical period in Greece, however, 
children of all ages were frequently buried 
within the main cemeteries and the very 
young were often placed within domestic 
or trade pots.2,3 What is unusual about 
the Kylindra cemetery is that these infant 
burials are present in such high numbers, 
with over 2700 identified so far, making 

it easily the largest ancient children’s 
cemetery in the world. To understand this 
unique cemetery a detailed study of the 
burials from Katsalos, which more closely 
resembles a typical island cemetery, also 
needs to be made.  

The collaboration between the 22nd 
Ephorate and the Institute of Archaeology 
began in 2000, with Eleni Pharmakidou, 
who coordinated the programme and 
arranged all the required permits from 
the Greek Ministry of Culture. In the 
following years Maria Michalaki-Kollia, 
was responsible for the excavation and 
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Exploring Roman Caerleon: new excavations at the 
legionary fortress of Isca

Andrew Gardner and Peter Guest1

The Roman legionary fortress at Caerleon in south Wales, has been subject 
to archaeological investigation for more than 150 years, including the 
well-known amphitheatre excavations conducted by Mortimer and 
Tessa Wheeler in the 1920s. This retrospective link with the Institute of 
Archaeology has now been reinforced by a new project, organized jointly 
by UCL and Cardiff University, starting in 2007. Here the Directors of 
the project discuss their aims and the results of the first two seasons of work.     

site did complete a gradual transformation 
from a bustling Roman fortress to a 
medieval farming community. All phases 
of this process are being investigated in 
the current excavations.

Archaeological research at the fortress, 
1845–2008
Although the UCL-Cardiff campaign 
constitutes the first university led research 
excavation at Caerleon, the site has been 
explored on numerous occasions over the 
last 150 years. The local antiquarian J.E. 
Lee recorded exploration of the extra-
mural “castle baths” in the 1840s, while 
the first excavation inside the fortress took 
place in 1908–9. Then, from 1926, a 
prolonged sequence of National Museum 
of Wales excavations commenced. The 
amphitheatre was one of the first structures 
explored, by R.E.M. (later Sir Mortimer) 
and T.V. Wheeler, and the programme 
continued in several areas of barracks and 
other internal buildings, principally under 
the direction of Victor Nash-Williams. 
Of course, the Wheelers went on to play 
leading roles in establishing the Institute 
of Archaeology, so the current Cardiff-
London project carries a neat echo of 
the earliest days of research at Caerleon. 
After the Second World War, more 
attention was paid to the extra-mural area 
of civil settlement, particularly on the 
western side of the fortress, and smaller 

Beneath the modern town of 
Caerleon, near Newport in 
south Wales, lie the remains 

of one of three long-term legionary 
fortresses in Britain. In contrast to the 
other two such fortresses, at York and 
Chester, that at Caerleon is relatively 
open to archaeological investigation, 
and this makes it a site of international 
significance. Current excavations in the 
fortress, conducted by a joint Cardiff-
UCL team,2 are shedding entirely new 
light on the interior of such a settlement, 
challenging the notion that Roman 
military archaeology has no surprises 
left in store. The fortress at Caerleon, 
Isca to its Roman inhabitants, was built 
in the mid-70s AD, and occupied by 
Roman legionaries: citizen-soldiers, 
who were the heavily armed infantry 
core of Roman armies. It, or at least the 
extensive community around the fortress 
walls, was also home to many civilians, 
people who lived and worked with the 
military. This hybrid settlement persisted 
for at least three hundred years, though 
its final stages are perhaps the least well 
understood, making them a particular 
focus for the current excavation 
campaign.

The beginning of Roman occupation 
at Caerleon is more clearly defined. After 
the invasion of southern Britain initiated 
by the emperor Claudius in AD 43, 
Roman armies advanced gradually to the 
west and the north over the next four 
decades. The region that became modern 
Wales proved difficult to conquer, but 
once this had happened numerous 
garrison-posts were established, linked 
by roads, and largely held by auxiliary 
soldiers – non-citizens recruited from the 
more recently conquered provinces of the 
empire. Although in the forefront of the 
conquest, the legions were deployed more 
as a supervisory reserve in this phase of 
consolidation, with two bases established 
during the 70s at Caerleon and Chester. 
These continued to be maintained even 
as many of the other garrisons were given 
up, particularly during the 2nd century, 
to release troops to be deployed into the 
more intractable northern part of Britain. 
Detachments from the legions at Caerleon 

(II Augusta) and Chester (XX Valeria 
Victrix) were certainly sent north to take 
part, for instance, in the construction of 
Hadrian’s Wall, but their bases remained 
fixed, certainly until the 4th century. 
At this time, there are signs of at least 
partial abandonment at Caerleon (and 
indeed, a little later, at Chester). Legions 
were typically broken up into smaller 
detachments during this period, and it 
is frequently suggested that Caerleon’s 
garrison was reduced and then moved to 
a new late Roman fort at Cardiff and then 
to Richborough, where it is listed in a 5th 
century administrative document, the 
Notitia Dignitatum. Some soldiers may 
have remained, however, and continued 
to live at Caerleon up to and even beyond 
the end of Roman administration in the 
early 5th century.3 Eventually, though, the 

Figure 1 The overall plan of Caerleon, with recent geophysical discoveries highlighted in red
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the skeletal remains of men, women and 
children as well as evidence that the graves 
had been reused many times. The retrieval 
of the human remains from the grave 
cuts represented a significant challenge, 
as many were deep and narrow and the 
bones were highly fragmented (Fig. 3). 
During the 2009 field season work began 
on cleaning, labelling and identifying 
the remains from each of the burials. An 
inventory of the remains was made as well 
as a photographic record.  

The fragmentary nature of the human 
skeletal remains from Katsalos suggest 
that most of the graves were reused many 
times and it appears that each time a 
new burial was introduced the old burial 
was cleared away, leaving behind some 
skeletal elements from the previous 
burials, occasionally whole limbs. This 
type of burial practice has frequently been 
observed in Classical cemeteries from the 
Greek islands.3,4 Only in a few cases was 
a partial burial left behind in the ground 
before a new one was introduced.

Most of the bone fragments retrieved 
from the graves could be attributed to 
the part of the skeleton to which they 
belonged. In addition, some fragments 
contained information about age at death 
and sex of the individuals buried within 

the study of the archaeological finds from 
the Katsalos and Kylindra cemeteries. The 
IoA team, led by Professor Simon Hillson 
and including human remains specialists, 
conservators and postgraduate students 
from the IoA and universities from 
around the world, have conducted eight 
field seasons on the island between 2000 
and 2009. They have been responsible for 
the recovery, conservation and study of 
the skeletons from both cemeteries.

Over the last ten years work has 
focused on the skeletal material from the 
infant cemetery of southwest Kylindra, 
but during the 2009 field season part of 
the team concentrated on the cleaning, 
inventory and preliminary analysis of the 
material from the Katsalos cemetery. This 
most recent field season was also marked 
by a change in premises from a small 
laboratory to much larger accommodation 
in the old school building. This was 
made possible with the assistance of Mr 
Panormitis Kontaratou, the Mayor of 
Astypalaia and the Island Council, the 
advice of Professor Christos Doumas and 
the work of our colleagues from the 22nd 
Ephorate. Most importantly, it allowed a 
much larger number of students to take 
part in the 2009 field season.  

Katsalos 
Katsalos represents a typical Classical 
island cemetery with burials containing 

the same grave.  Preliminary analysis of 
the human remains from the Katsalos 
cemetery focused on the establishment of 
a minimum number of individuals present 
within each grave and the identification 
of any information on age and sex. This 
was an extremely time-consuming process 
and in total the skeletal remains from five 
burials were cleaned, sorted, identified, 
recorded and photographed. 

Burial 20 contained the highest 
minimum number of individuals with 
the remains of three adults, one juvenile 
and a neonate skeleton (Fig. 4). A mixture 
of adult and juvenile remains was also 
discovered in two other large graves, 
Burial 3 and Burial 11. Burial 3 contained 
the skeletal remains of 1 old adult, 2 
adults and one juvenile. Two of the adults 
also showed indicators of sex, with one 
being male and one female. Three adults 
and one juvenile skeleton were discovered 
within Burial 11, mostly represented 
by their teeth, which more commonly 
preserve in archaeological sites than bones.    
The two other burials analysed during 
the 2009 field season contained skeletal 
remains that could only be attributed to 
a single adult. The fragmentary nature of 
both these burials suggests that they were 
also reused over time, but the skeletal 

Figure 3 Bone fragments from Grave 3, Katsalos cemetery 
Figure 4 Lower limb bones from Grave 20, Katsalos cemetery representing 
at least three individuals  
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remains were too fragmentary and lacked 
any elements to indicate that more than 
one adult was present.  

This preliminary analysis also showed 
that the male skeletons buried within the 
Katsalos cemetery were unusually large 
and robust. The best evidence for this 
comes from the size of their joints. There 
is also evidence for low-level joint disease 
and dental decay, although these are both 
extremely common in most archaeological 
cemetery collections. 

Kylindra (Figs 5 and 6) 
Most of the pots used to bury the children 
from the Kylindra cemetery were trade 
amphorae, but domestic pots such as 
hydria have also been found in association 
with some burials (Fig. 7). An opening 
was cut into the side of the pots and the 
bodies of the babies placed inside (Fig. 8). 
This hole was then sealed by replacing the 
piece of pottery and the neck of the pot 
blocked with a stone stopper set in mortar 

and covered with a pottery sherd or 
second stone. The pots were then placed 
into a pit dug into the hard bedrock and 
backfilled. The accumulation of soil and 
refuse on top of the pots had, in most 
cases, led to the collapse of the uppermost 
part of the pots, which then became in 
filled with soil. Over time, the soil has 
been cemented together with carbonate 
and, within these hard accumulations, 
the skeletons of the babies are preserved.  
22nd Ephorate archaeologists lift the pots 
and associated soil accumulations from 
the site. It is the job of the IoA team to 
recover the skeletons of the babies from 
within the pots, to clean and conserve, 
inventory and study them.  

Over the last eight field seasons the 
bioarchaeological team from the IoA 
has developed specialized methods for 
recording, recovering, conserving and 
storing these delicate human remains. 
At the time of writing, over 845 infant 
skeletons have been recovered from within 
the Kylindra pots.  

The large number of infants discovered 
at the Kylindra cemetery make it possible 
to study the variation of growth and 
development within different part of the 
skeletons. Standards derived from the 
development of modern children yield a 
scale against which the Kylindra skeletons 
can be compared. The teeth, long bones 
and base of the skull are the most useful 
parts of the infant skeleton for this 
(Figs 9 and 10).5 Their measurements 
suggest that the great majority of infant 
remains represent full-term babies dying 
around the time of birth, but some are 
much smaller, suggesting they were born 
pre-term and others are much larger, 
suggesting they survived for at least a few 

Figure 6 Pots lying in situ at the Kylindra infant cemetery  

Figure 5 Excavations at the Kylindra infant cemetery  

Archaeology International Brochure    -    Lay    -    10/27/10    -    14:57:06    -    Black     Archaeology International Brochure    -    Lay    -    10/27/10    -    14:57:06    -    Cyan     Archaeology International Brochure    -    Lay    -    10/27/10    -    14:57:06    -    Magenta     Archaeology International Brochure    -    Lay    -    10/27/10    -    14:57:06    -    Yellow     Back  4

ZBCMYXCMYZ6B6C6M6Y6X6ZBCMYX40%ZBCMYXZBCMYX40%ZBCMYBCMYX40%ZBCMYXZBCMYX40% 40%ZBCMYXZBCMYX40% 40%ZBCMYXZ6B6C6M6Y6X6ZBCMYXZBCMYXCMYZ6B6C6M6Y6X6ZBCMYX40%ZBCMYXZBCMYX40%BCMYBCMYX40%ZBCMYXZBCMYX40% 40%ZBCMYXZBCMYX40% 40%ZBCMYXZ6B6C6M6Y6X6ZBCMYX

1234567891011121314151617181920212223242526272829303132

Prinect/FOGRA 6 Dipco 2.1 Format 102 © 2004 FOGRA/Heidelberger Druckmaschinen AGPrinect/FOGRA 6 Dipco 2.1 Format 102 © 2004 FOGRA/Heidelberger Druckmaschinen AG

C
M
Y
K



ARCHAEOLOGY INTERNATIONAL  12 page  20

months after birth.6 The smallest baby to 
be excavated from the Kylindra cemetery 
represents, by modern standards, a child 
of approximately 24 weeks’ development 
in utero. It is extremely unusual to have 
remains of such small babies preserved on 
archaeological sites. The remains of a few 
older children have also been found within 
the cemetery, with one pot containing 
the remains of a child showing a stage of 
development equivalent to a three-year 
old in terms of modern standards.  

It is currently extremely difficult to 
determine the sex of individual children 
from their skeletons, as the main 
distinguishing features do not start to 
develop until after puberty. A number 
of previous studies, however have shown 
some variation between young boys and 
girls in the shape of the sciatic notch of 
the ilium.7 This is currently the subject of 
a postgraduate student project, using the 
Kylindra material.

Most of the undisturbed burials 
contain a single baby lying on its side with 
its knees drawn up to its chest, similar to 
the foetal position. In the majority of the 
burials the head of the baby is positioned 
towards the neck of the pot and its rump 
towards the base. The opposite position, 
with the head towards the base and the 
rump towards the neck, is observed in 
10% of the burials for whom position 
could be determined. This is not much 
more than the 2–5% of modern deliveries 
which are breech presentations (in which 
the rump of the child emerges first).8 Can 
it be that the position of the child within 
the pot represents the presentation at 
birth? The slightly higher prevalence in 
the Kylindra cemetery might be explained 
by a higher rate of mortality of breech 
births.  

Figure 10 The developing deciduous dentition of a neonate   

So far, most of the pots which have 
been excavated contained a single infant, 
but in some instances between two 
and three skeletons were found. Most 
commonly the second and third skeletons 
are represented by only a few elements, 
which frequently occur in pots from the 
most heavily disturbed areas of the site 
and most likely represent intrusions. In 
some cases, however, two almost complete 
skeletons have been found (Fig. 11). These 
double burials could either represent the 
death of two unrelated infants at similar 
times or the presence of twins. Once again, 
the prevalence of double burials is about 
1.9%, which is similar to figures for the 
prevalence of twins in modern European 
women and it is tempting to suppose 
that the burial is a deliberate attempt to 
represent the situation at birth.8 

Figure 8 A trade amphora from the Kylindra 
infant cemetery with a lid cut out of its side to 
enable a baby to be placed inside   

Figure 7 A decorated pot from the Kylindra 
infant cemetery   

Figure 9 The post-cranial remains of a neonate  
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No skeletons recovered so far show any 
signs of injury, congenital abnormality or 
any other evidence that might lead to the 
diagnosis of cause of death. Despite sieving 
the soil contents of the pots through a 
fine mesh, no signs of textiles or other 
organic remains have been found. Very 
few of the burials contained any objects 
that could be identified as offerings. 
Fragmentary pottery has also been found 
around the burials, but it is unclear as 
to whether these represent intentional 
grave goods, intrusions or simply a means 
of blocking the neck of the pot. Maria 
Michalaki-Kollia believes that the site 
is associated with the worship of deities 
protecting labour and childbirth, based 
on inscriptions found at Chora referring 
to Artemis Lochia and Eileithyia.9 

Future research
For the 2010 field season the IoA team 
will continue to focus on the recovery, 
recording, conservation and analysis 
of the skeletal remains of babies from 
the Kylindra cemetery. The cleaning, 
recording and identification of the skeletal 
remains from the Katsalos cemetery will 
also continue. One of the key research 
questions relating to this project is 
whether the babies buried in the pots 
were from local mothers or were brought 
to the island after death from other parts 
of the eastern Mediterranean. The 22nd 
Ephorate will be conducting a detailed 
analysis of the pots and this will be one 
key way of answering this question, but 
another long-term aim of this project is 
to use analysis of stable isotopes in the 
bones and teeth in order to reconstruct 
any travelling by the mother prior to 

Figure 11 Two neonate skeletons buried within the same pot    

the birth. At present, however, little is 
known about stable isotope variation in 
the ground water of the Greek islands and 
this will need to be established first. In a 
collaboration with Dr Charles FitzGerald 
of McMaster University, additional 
research on growth is being carried out 
using microscope sections of teeth from 
the Kylindra cemetery. The regular layer 
structure of dental enamel growth makes 
it possible to study in more detail the 
timing of the development schedule in 
these children. Preliminary results from 
this analysis show that approximately 
25% of the infants survived long enough 
after birth to allow a neonatal line to form 
within their developing dentition.10    

It is the long term aim of both the 22nd 
Ephorate and the IoA team to establish a 
study centre on Astypalaia for research 
into the development of the skeleton and 
dentition in young children.
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