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ques employed by local artisans. The following paper 
was a study by Beryl Barr Sharrar and Henry Lie on 
the famous Derveni krater. They confirmed the use of 
an alloy with a high tin content and suggested the 
application of particular working processes in the 
assembling of the parts and in the repousseé decora­
tion. 

Séan Hemingway and Richard Stone examined the 
famous statue of a togatus boy, dated to the early impe­
rial time, by non-destructive methods. Sophie 
Descamp, Musée du Louvre and David G. Mitten, 
Harvard University Art Museum, Cambridge Mass. , 
disc_ussed important pieces - an elaborate bimetallic 
excaleiptron and a Silenus statuette - belonging to their 
collections. 

The first conference day ended with a reception 
gi ven by the Mayor of Grado. 

The Greek session continued on Wednesday mor­
ning with papers of scholars from Russia, Germany, 
Greece and Ukraine. The following section was on 
large statuary, a topic which is always followed with 
great interest. Carol Mattusch presented her work on 
the bronzes from the Villa dei Papirii in Herculaneum. 
The study of the technical details gave important infor­
mati on on the casting processes, the activity of the 
copists and the ancient art market. 

Edilberto Formigli presented his archaeometric 
research on the Idalina from Pesaro, carried out 
together with M. Cygielman, M. Miccia e R. Pecchioli, 
while_ Uwe Rohnstock, Staatliche Museen Berlin, 
reconstructed, by means of a computer program, the 
origina} aspect of two large fragments of Roman sta­
tues. The hottest discussion of the conference was 
the one following Massimo Vidale 's presentation. 
His thema was the hypothesis of the direct method 
of casting for large statuary, as opposed to the hypo­
thesis of the indirect method. The atmosphere got very 
tense in particular between Vidale and Formigli, but 
ended with a constructive call to all interested scholars 
to come and check the traces ( of one or the other 
method) on the originals, which up to now were stu­
died by restricted groups of persons, locked in their 
labs. 

The listeners relaxed again with Kenneth Lapatin's 
amusing and interesting paper on a pseudo-classica} 
head: a fake, which even appeared in a successful 
movie, circulates on the antiquarian market and occa­
sionally ends up in a museum. 

The session on "Technology and Analysis", was 
opened by Josef Riederer, Rathgen-Forschungslabor 
Berlin, with a discussion on the use of standardized 
alloys in Roman times. Papers on materia! of different 

provenance, far example from Gallia, Hungary, 
Bulgaria and Germany followed. 

Erica Hunter, Cambridge University, presented her 
important translation of the manuscript 6.29 in the 
Cambridge Library. The rare book contains the metal­
lurgica} recipes of the alchemist Zosimos and helped to 
confirm my previous hypotheses on the existence of 
various patinated alloys in antiquity. Zosimos' text was 
also the basis of my experimental work on patination, 
which, together with more analyses on ancient objects, 
helped again to understand some obscure passages of 
the manuscript. 

Eric Poulsen gave us his thoughts on the wax 
models employed for castings in Roman times. 

The session on "Vessels", always very successful, 
covered in this conference vessel types from the Troad, 
Baetica, Austria and Southem Italy. Famous scholars, 
such as Mikhail Treister from Moskow, Suzanne 
Tassinari from Paris, Marina Castaldi from Milan and 
Eberhard Thomas from Cologne presented their work. 
The studies of Fiorenza Proto and Teresa Samataro on 
the vessel from Pompei should also be mentioned. 

In the session on "Figurai Bronzes" we listened to 
Lucia Marinescu (who is going to organize the next 
Conference on Ancient bronzes at Bucarest together 
with Crisan Museteanu), speaking on Dacian statuettes 
and to Marjan Galestin, University of Groningen, 
discussing the problem of distinguishing between real 
ancient pieces, objects dated to one or two centuries 
ago, but believed to be ancient, and modem fakes, 
which can change our perception of authenticity. 

In the session on "Ornaments and Persona} Objects" 
there were the study of Wolf-Rlidiger Teegen from 
Lipsia and Maurizio Buora, of Civici Musei di Udine. 
The contribution of Annamaria Facsady on Roman 
jewellery and the reconstruction by Paula Zsidi and 
Gabor Ujvari of a casket with many partitions, found at 
Aquincum!Budapest. 

For the session "Decoration, Instrumentum, Mili­
taria" Jutta Ronke, Stuttgart National Heritage Coun­
cil, studied the fan-rings wom by the different factio­
nes of the quadrigae, while Fritzi Jurgeit Blank explai­
ned how to recognize parts of Roman lanterns, produ­
ced by a workshop, which she calls "The Shop of 
Shadows". Christof Flligel, Bayrische Museen Mlin­
chen, identified and dated omamental enamelled open­
work as parts of spathae of equites. 

The last day, dedicated to "Late Antiquity and the 
Middle Ages", was opened in Trieste, aula Ciamician 
of the Department of Materia! Engineering and 
Applied Chemistry. The session, chaired by Margherita 
Bolla, included among other studies et contribution on 
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the XII c. AD Treatise of the Monk Theophilus, by 
Erhard Brepohl from Rostock, the author of the most 
famous book on goldsmithing in the world. A study by 
Claudio Zaccaria, University of Trieste, presented lite­
rary, epigraphic and scientific research on a Roman 
medallion, of stili debated dating, with a Lucanus por­
trait and a new reading of Seneca, ad Lucilium, 38, 2. 

XXXJ/"d Week of Aquileia Studies on Roman 
Bronzes in Cisalpina. Novelties and reinterpreta­
tions 

There is no need to present the Week of Aquileia 
Studies here: far many years this has been a traditional 
and obligatory meeting far anybody interested in the 
archaeology of the Cisalpina and surrounding areas, 
and those who wish to keep abreast of the latest novel­
ties and developments in the research of these regions 
must go there. The conference, this time in the 
Biblioteca Comunale "Giovanni Brusin", had the 
usual considerable turnout: around 70 were present to 
listen to the 40 speakers, who carne frorn ali over 
Northern Italy, but also frorn Austria, Slovenia and 
Croati a. 

The erudite introduction of Paolo Moreno on large 
statuary and its significance far ancient art history ope­
ned the conference. He went into the topic in great 
detail and so had to continue the fallowing day far lack 
of time. The first day was rounded off with a concert of 
sacred music in the Basilica of Aquileia. 

Work continued the fallowing day with well-known 
and recently faund bronze figurines from various sites 
in Northern Italy. The interesting contribution of 
Kordula Gostencnik from Carinthia on medicai instru­
ments of the Magdalensberg must be rnentioned here. 
This class of carefully rnanufactured objects is particu­
larly important far research on specialised workshops. 
Stamped objects are also important far this type of 
study and some were presented by Pierangela Croce 
Da Villa amongst recent finds from Iulia Concordia. 
Margherita Tirelli discussed the figurines frorn the pre­
roman sanctuary of Altino and emphasized its privile­
ged relationship with the sanctuary of Làgole. Franca 
Maselli Scotti 's study on Aquileia's Rornan statuary 
exarnined the fragments of gilt statues exhibited in the 
museum and their technical details. In particular she 
mentioned the famous head of Boreas - an extraordi­
nary applique - and the even more famous portrait 
thrown into a well in damnatio memoriae. The identity 
of the portrait has not been determined with any degree 
of certainty and was discussed at length with different 
opinions being put farward. In my opinion the head has 

interesting technical characteristics which deserve to 
be exarnined in detail. 

Annalisa Giovannini showed several works belon­
ging to the Isis cult in Aquileia. Veronica Pflaurn, 
National Museum of Ljubljana, discussed the distribu­
tion in Slovenia of a particular shape of belt buckle 
with Kerbschnitt decoration. The speech of Rosanina 
Invernizzi, Lombard National Heritage Council, con­
cerned bronzes frorn recent excavations in the ancient 
Ticinum (Pavia). Marina Castoldi, State University of 
Milan, began with the most ancient discoveries of 
bronze vessels in Northern Italy - e.g. a rivetted pre­
rornan situla faund in an early imperial context - went 
on with 211

d century Blechkannen found in a 7111 c. AD 
layer in a well at Gozzano, touching on Hemmoor situ­
lae at Mediolanum and Aquileia, and 211

ct_3rct c. AD jugs 
with hurnan-faot handles frorn Pannonia. The scholar 
did not only discuss the single pieces but also put them 
into a contextual frame and emphasised their archaeo­
logical and historical significance. 

The finds from the Capitolium of Brescia and from 
the Bergamo area, presented by Filli Rossi and Maria 
Fortunati Zuccàla, functionaries of the Lombard 
National Heritage Council, should also be mentioned. 
The excavations, which are still being carried out, have 
brought to light traces of Roman metallurgica} work­
shops. These kind of discoveries are fundamental far 
the study of metallurgica! techniques in Roman times, 
because they allow the reconstruction of various pro­
duction phases, of methods of alloy preparation and 
repairs. Our knowledge of Roman metallurgy ·is still 
very Iirnited, because scientific examination of "classi­
ca}" object has begun only recently. Workshops of this 
kind are only now coming to light or, better, are being 
recognised as such, thanks to the development of new 
digging techniques, more technical preparation of 
archaeologists and increased interest in artisan quar­
ters. Of course it is important that the different mate­
rials be determined by people with experience in this 
field and able to interpret the chemical data correctly. 
The analysis results give direct information on the 
work activities and conditions, on technical evolution, 
production processes, degrees of artisan specialisation 
and therefore also on the hierarchies in the workshops. 
Frorn this data we can get a clear picture of the econo­
mie situati on of an area in a gi ven peri od. 

Mirella Marini Calvani, National Heritage Council 
of Emilia Romagna, was the last speaker on the final 
day with her study of the rernarkable "Girl from 
Veleia". She did a philological reconstruction by col­
lecting ali available information from ancient docu­
ments, drawings, excavation reports, observations on 
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the object and on its possible archaeological signifi­
cance. My chemical analysis and technical research on 
the production and the composition of the head and on 
the stones inserted in the eye sockets completed her 
exposé. Both eyes are made of calcedony, however, the 
right one is the origina!, while the left one was restored 
in the 1 sm c. 

Helga Sedlmayer, bsterreichisches Archaologisches 
Institut Wien, presented copper-based vessels from 
Virunum, while Giuseppe Cuscito, after visiting the 
Basilica, talked about the paleochristian finds with the 
usual verve and insight. Fibulae belonging to the 
National Archaeological Museum of Cividale and to 
the City Museum of Udine were discussed by Aurora 
Cagnana and Maurizio Buora. He paid special atten­
tion to the distribution of Almgren fibulae, to the 
dating of different types, and to the evolution of the 
shapes. The formal development of the foot section 
and the widening of the spring hood possibly corre­
spond to parallel metallurgica} developments in the 
choice of the alloys and in the finishing. Grazia Bravar 
showed pieces of the rich collection of the City 
Museum of Triest supplying the audience with a 
wealth of detail. Giovanna Cassani chose the Blech­
kannen of North-Eastern Italy as her topic and 
Flaviana Oriolo reviewed the interpretation of a sta­
tuette from Zuglio. 

The last topic of the conference was my analysis of 
the clipei fragments from Iulium Carnicum. All of 
them and also the portrait head, which was supposed to 
belong to a statue, are covered by a layer of tinning, 
which conferred to the pieces a silvery sheen. From the 
results of the analysis we can infer that the head belon­
ged to the larger imago clipeata of better quality which 
has not yet been reconstructed. 

Reflections and considerations 

After this quick review, necessarily short in com­
ments and with only limited considerations on very 
few of the many excellent contributions, I would like 
to dedicate some space to my reflections. 

Most of the papers, certainly those at the xvm 
Intemational Conference on Ancient Bronzes, which 
had to have a technical slant because of its title 
Production and Technology, but also many of the 
papers presented at the XXXIInd Week of Aquileia 
Studies, with the less technical title Roman Bronzes in 
Cisalpina. Novelties and reinterpretations, brought to 
light the absolute necessity to have metallic artifacts, 
by-products and working residues studied by people 
with specialised knowledge of different kinds of scien-

tific analyses. Various papers showed that analyses 
must be carried out in the correct and non-invasive 
way, with particular attention being paid to the produc­
tion technique and the surface treatment. It is imperati­
ve that the sample be taken from the technically and 
aesthetically most advantageous spot on the object. In 
this way it is possible to determine working processes 
which would not otherwise be thought of. 

I mention here as an example the contribution by 
Cécile Veber and Michel Pemot on bracelets dated to 
the LBA or the paper by Beryl Barr-Sharrrar and Harry 
Lie on the well-known Derveni Krater. Who could 
have imagined that small ornaments such as the brace­
lets had been mass produced with such skill that expert 
archaeologists didn 't realize it? 

And who could have imagined that one of the most 
famous pieces found in Greece, 40 years after disco­
very, after severa} studies and even some analyses, 
might stili give us a surprise because of its production 
technique? The alloying technique and the working 
method of the krater showed new aspects of bronze 
technology of the Classica} period, which will have to 
be kept well in mind in future research. 

A recurrent thema is that we need 'non-destructive' 
analytical techniques. However the definition of the 
terms 'destructive' or 'non-destructive technique' is 
still missing. 

Is X-ray diffraction (XRD), which I for example use 
far the determination of various kinds of patina and 
requires a bately visible quantity of sample a 'destruc­
ti ve technique'? As I explained at the XXXII Week of 
Aquileia Studies the quantity "is not like a pin-head, 
but like a pin point". And of course the samples are 
taken from a ,hidden spot. 

Is a technique, which requires the removal of the 
patina to expose the metal underneath a 'non-destruc­
ti ve technique'? The spot is not that small and will 
remain shiny and very visible on the dark and matt 
patina. In this case would nota 'destructive technique' 
such as atomic absorption spectrometry (AAS) 
or inductively coupled plasma spectrometry (ICP) 
be less invasive? The sample quantity required 
by these methods is 1 O, 5 or even 3 mg ( depending 
on the method and the facility), and it is taken by dril­
ling the object with a thin jeweller drill with a 0,8/l 
mm bit. 

The tiny hole is easily closed with a restorer resin in 
a darker or lighter colour, which makes it possible to 
find the sample spot. Another possibility, which I con­
sider even more advantageous is to use a small amount 
of paraffine: the operation is quick, easy, does not 
cause alteration problems and is immediately reversi-
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ble. I think it is important to specify that these samples 
are so small that they can be taken from a fibula-pin 
without breaking it. 

We did not discuss this particular topic at the confe­
rence, perhaps because we did not have the opportunity 
because of lack of time, and that is a real pity. We had 
at the two conferences all relevant people: archaeolo­
gists, prehistorians, classica! and medieval archaeolo­
gists, humanists and historians, digging technicians, 
depot and lab mice (like myself), library mice and lin­
guists (like my colleague Erica Hunter), restorers, spe­
cialists for the cultura} heritage, chemists, physicists, 
geologists, short, the whole range of specialisations: 
230 specialists from 22 different countries. We missed 
this opportunity, but there will be more. 

The red-hot discussion on the two hypotheses of 
large statuary production, which flared up between 
Vidale and Formigli (sustained by other partecipants) 
seemed to end up in a rather constructive way, with an 
invitation to all interested people to go and see the infa­
mous layers inside the statues. It might develop into a 
Round Table on this topic. I do hope that the invitation 
is going to be taken seriously by all sides and it is 
going to end this controversy, which is perilously' dege­
nerating into a persona! useless and sterile war. 

Constructive suggestions were given by Kenneth 
Lapatin and Marjan Galestin. The problem of fakes 
spreading around is not limited to countries with an 
open antiquity market - such as the United States and 
Great Britain - but it concerns all of us. We cannot pre­
tend to ignore that _in Italy there exists a flourishing 
fakes industry, which is of course mainly intended for 
the foreign market (but single 'artifacts' also appear 
sporadically in Italy): as Marjan Galestin pointed out, 
this fact might pollute and corrupt our feeling of 
"authenticity". Most of our archaeologists are not able 
to recognize and distinguish with certainty an authen­
tic piece from a fake, but for the stylistic evaluation of 
the details (and style is the characteristic, which can be 
by far more easily imitated by fakers). In the yet very 
good archaeology schools of the Italian universities, a 
scientific and technological tradition never existed. 
Our scholars are perfectly prepared in other archaeolo­
gical disciplines and branches, but are definitely at a 
disadvantage in comparison with European colleagues. 
Didactic programs are unbalanced and favour traditio­
nal courses. Graduated archaeologists have at best only 
a smattering of the nature of the materiai and produc­
tion process of the objects they have to study. As it 
became clear in many cases, a study limited to formai 
characteristics can be dangerous and lead to wrong 
conclusions. The style can be significantly influenced 

by contigent factors and above all by the particular 
technique used. For example, it is my opinion that the 
execution and the accentuation of details in the hair 
style and beard of the portrait head from Zuglio depend 
on the necessity to animate the surface made lifeless 
and flattened by the applicati on of the layer of tinning. 
The choice of alloy clearly indicates that the portrait 
was intended from the beginning to be covered with a 
'silvery' layer. 

I 'm afraid I cannot agree with the theories of col­
leagues who come from purely scientific studies (phy­
sics, chemistry, geology, botany, zoology etc.) and who 
sustain that an 'archeometrist' must have a degree in 
one of these sciences and must later specialise in 
'archeometric' analysis. I presume that my persona} 
scepsis, shared by numerous foreign and Italian collea­
gues alike, derives from my experience abroad, where 
systems are different. My University, the Alma Mater 
Rudolphina in Vienna, was certainly one of the most 
traditional and conservative European universities. 
Materiai science (Realienkunde), technical design, 
research and excavation techniques were then already 
obligatory exams. It was also clear that one needed to 
know what happened in the ceramics kiln, while 
various bodies - mixtures of clays and fillers - were 
being fired, and to be aware of the methods used in the 
production of large bronzes (as they were known at the 
time). Students learnt how to work on materials thanks 
to the brilliant lessons of Rudolf Noll at the 
Kunsthistorisches Museum of Vienna, during which 
splendid Greek ceramics were taken from the showca­
ses and allowed to be touched. And it was Hermann 
Vetters who taught that if one wanted to learn more 
about glass found in the excavations we had to analyse 
it by 'distructive' methods: the information gathered 
was of more value than the loss of a fragment of the 
object. At Vienna it was possible to take additional 
exams in chemistry (with laboratory), maths, minera­
logy, zoology and botany. These scientific exams were 
invaluable years later at my "informai admission col­
loquium" with the Institute head at the Institute of 
Archaeology of the University of London. Whilst 
studying at the Institute of Archaeometallurgy under 
Ronald Tylecote in London (where I subsequently 
attained a Master of Science in Archaeometallurgy and 
Quantitative Methods in Archaeology). I discovered 
other institutes - archaeobotany, archaeozoology, 
bioarchaeology etc, each with its own small laboratory 
and equipment. The laboratories were small, there 
were not many students, because not many were admit­
ted, but every student had access to all the necessary 
equipment. 
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Archaeometallurgy was 'destructive' in London: 
one had to saw bars of iron and Roman coins of cop­
per, bronze and brass and to mount the samples in resin 
for examination by scanning electron microscope and 
metallographic microscope, or for other even more 
destructive analyses (the samples were dissolved in 
acid). All this was carried out under strict supervision 
and before one recei ved the materiai one was to work 
on alone (drilling, dissolving in acid etc.). 

I am convinced that we could also carry out such 
analyses in Italy and that we would not even need spe­
cifically archaeological laboratories. There are already 
laboratories in our universities. A little good will, some 
agreement, and the famous conventions are all that is 
needed... and of course someone who knows how to 
work on ancient materials. 

One thing I must confess: I 'm not keen on the word 
'archaeometry' neither do I appreciate the term 
'archaeometrist'. They give the impression of bundling 
together too many different things, they smack of the 
17111 c. and make me think of little curiosity cabinets 
and old, retired chemists who think they know 
something of archaeology and who indiscriminately 
"analyse" wood, ceramics, copper, glass, bones and 
iron with the instruments they have at hand (not the 
ones necessary), in arder to see "what's inside" as did 
von Bibra in the 1800s, and do not know of previous 
studies. 

I taughtArchaeometry at the University of Udine for 
severa! years - from 1995 to 2001 - and before that 
Ancient Metallurgy in Salzburg and Trieste. Because 
of lack of time I managed to hold only what I consider 
basic introductory courses for first and second year 
students on archaeological materials, organic and inor­
ganic, their history and characteristics, their use, the 
production processes and their evolution; but of course 
one can move on to more in-depth discussions on com­
plex products of pyrotechnology (metals, glass and to 
a lesser degree ceramics) only after completion of the 
basic courses, when the students have been generally 
well prepared on the materials, the most common com­
positions in antiquity and on possible methods of 
analysis. The in-depth discussions should subsequently 
be followed up, incorporating practice and hands-on 
experiments in the laboratory. 

Bioarchaeologists, archaeometallurgists, archaeo­
geologists, palaeobotanists, archaeozoologists are nee­
ded as in other European countries, not 'archaeometri­
sts'. A chemist, physicist, geologist who works on 
archaeological materia} is not an archaeometrist and, as 
we have seen in the past and also at the last conferen­
ces, it is just not enough to be assisted by an archaeo-

logist. Specialists are needed, specialists who know 
which materials were used in different periods, who 
are familiar with ancient production processes (and 
less ancient ones) and who, above all, are able to inter­
pret the analysis data. And we also need archaeologists 
who know what is possible to do and what is not, and 
what results can be expected from one or other of the 
methods of analysis. 

I quote here part of a script by Giovanni Ettore 
Gigante, which appeared in the «Notiziario dell'Asso­
ciazione Italiana di Archeometria», titled Orienta­
mento dei corsi di laurea in beni culturali nel!' ambito 
delle Facoltà scientifiche, which seems to me to 
expound the fundamental problem: "The surprising 
fact in this phase (of the reform) is where the various 
universities will find good teachers capable of giving 
instruction on archaeometry, physical and chemical 
methods of conservation, museology etc. In fact the 
impression that I get (and I have it in common with 
many teachers and researchers in the area) is that there 
is limited availability. In particolar there are many 
young researchers who would make excellent teachers 
having had a period of special training at the side 
of more expert teachers in well-functioning courses. 
The risk one runs is that such courses could fall into 
discredit and be abandoned without checking their 
value". 

We don't need chemists who teach 'archaeometry' 
and allow such phrases as "We should analyse the pig­
ments (sic!) used in Greek ceramics" to slip out: I 
actually heard this at a conference of 'archaeometrists' 
a few years ago. Too often indiscriminate analyses are 
carried out blindly, simply because of the proximity of 
one particolar type of equipment instead of another and 
because one hopes for any kind of result. Therefore it 
is imperative at the outset to pose a question to which 
the proper analysis will give an answer. If this is omit­
ted one creates confusion. Analysing ancient materials 
is not like analysing industriai steel, modem brass and 
alluminium: there are problems of oxidation, corro­
sion, contamination, inclusion, precipitate, stratifica­
tion and alteration of materials to be restored, which an 
analyst with no experience of ancient materials and 
processes will not know how to recognise, handle, 
interpret. 

In conclusion I put forward one last reflection: it is 
necessary that the archaeologist acquire a minimum of 
technical vocabulary and that the analyst understand 
archaeological jargon (with specialists this problem 
should hardly exist). It would, however, be fundamen­
tal for everyone to have a multi-lingua} dictionary of 
metallurgy, compiled by specialist from different coun-
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tries. I have been discussing this for years with collea­
gues prepared to collaborate. Thus, the following could 
possibly be avoided: misunderstandings and frequent 
imcomprehensibility, inaccurate descriptions of both 
the finds and traces of metallurgica} activity at the sites 
and, above all, inaccuracies in the reconstruction of 
various metallurgica} processes. 

Slag, for example, is not little pieces of corroded 
metal, but residues, usually vitrified or of a crumbly 
consistence, the result of one of the many metallurgica} 
processes. They could be reduction, purification or 
processing slag. These are important indicators and it 
is essential they be collected, studied, identified and 
named correctly. Perhaps with a dictionary of metal­
lurgy the inappropriate and excessive use of the word 
'fosion' could be avoided. This is used in Italian when 

speaking of metals, instead of the correct terms such as 
reduction, casting etc., or applied as a complement of 
specification to other terms, sometimes with an unin­
tended comic effect. Fusion means liquefaction of a 
solid material by heating. 

Fusion slag? Which of the three types of slag does 
this refer to? 

Fusion fornace? Is it smelting fornace" foundry for­
nace, for recycling or ingot production or perhaps a 
common workshop fornace? 

Fusi on mould? Did you ever try to produce a casting 
without melting the metal first? 

We should distinguish between moulds for ceramics 
and metallurgical moulds for castings, but by using the 
right terms. 

I close my reflections with these questions. 


