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FRATTESINA AND ADRIA: REPORT OF SCIENTIFIC ANALYSES OF EARLY

GLASS FROM THE VENETO

Andrew Towle, |ulian Henderson, Paolo Bellintani, Giovanna Gambacurta

1. INTRODUCTION

The study of ancient glasses can involve a range of dif-
ferent aspects. These can include an analysis of the range
of artefact types. their concentrations in the landscape
which may be a reflection of the existence of production
centres, the socio-economic contexts in which the arte-
facts were made and used, ethnographic parallels for
their production, the industrial evidence for their pro
duction and the scientific investigation of the glass objects
and industrial debris related to their production. The
scientitic investigation of glass can reveal not only the
kind of technology involved, and, by inference. the ran-
ge of raw materials used to make the glass, but also
whether the technology identified is exceptional in some
way in a regional or inter-regional context. If the rech-
l1u|¢w\' used 1o make the H,Id‘-‘\ 15 C\LLP“U":I] n some
way, ‘then a range of interesting inferences about the use
of the material in society and potentially about trade
relations within and between different zones can result.
However, the majority of ancient glass compositions
falls into a category known as soda-lime-silica (HinpEg-
sON 2000, p.50). This glass was made from an alkali,
calcium oxide and silica. The alkali used was either a
plant ash or a mineral evaporite source. For the later
there are few possible sources, the most likely being
natron; for the former plants of the genus Salicornia
which are common in maritime or desert environments
are thought to have been used. Indeed Brine (1970)
showed that by fusing silica with the ashes of such plants
it was possible to produce glass of the appropriate *an-
cient’ composition — even though there was some inevi-
table variation in the chemical composition of the plants
and their ashes. Some of the most ancient glasses that
have been chemically analysed, such as Mesopotamia,
Egyptian and Mycenean have turned out to be of a soda-
lime-silica composition characterised by elevated levels
of potassium and magnesium oxides indicative of the
use of a plant ash source of alkali. The earliest glass is
thought to date to around the 24" century BC and is
considered to have been produced somewhere in nor-

thern Syria. There is also now a limited amount of evi-
dence for the occurrence of low m: ignesia soda-lime
glasses in the second millennium BC suggesting that
natron may have been used as the alkali source.
Given this somewhart predictable ancient glass rechno-
logy, it was therefore all the more surprising that a new
kind of bronze age glass composition was discovered,
In the first instance, at least, it was found to have been
concentrated in northern Italy. The first to have been
analysed was found at Frattesina, near Rovigo (Biert
Sestiert 1997) where evidence for glass-working hac
been found (Bravar 1983, Hienoerson 19884 and 1988h:
VERITA, Biavar 1989, Bri 1992, Brerm Sestier ef Alr,
forthcoming). This kind of glass was found to be
characterised by low magnesia and high potassium
oxide (LMHK) — with low soda. These compositional
characteristics show a clear break from the common
soda-lime glass technology and indicate that a markedly
difterent alkali source was involved in making the glass.
Another characteristic of the glass is that it contains
relatively low levels of calcium oxide. Although initially
the glass of this composition was found to be concen-
trated in northern ltaly, it has now also been found in
other part of Italy (SantroPADRE, VERITA 1995, BrLiin-
TaNI, Biavar 1997, Beruintant er Alir 1998 and San-
OPADRE VERITA 2000) and as far ‘west as Ireland
(Henperson 1988a), but also in England (Henpersos
1988a), France (Gunane et Alii 1991 and Gratuze ef
Alii 1998), Germany (Harrmann e Alii 1997) and
Switzerland (Hinperson 1993a). It also occurs as far
cast as northern Greece (Henperson 1993b). In addi-
tion, whilst the glass which was chemically analysed at
first all dated to the 12" century or later, it is now clear
that this kind of glass was also being made as early as
the middle bronze age (SANTROPADRE, VERM'A 2000). Thus
it is clear that, although the glass was being worked at
Frattesina in the late bronze age, it must have been
made earlier elsewhere. From this discussion it might
be suggested thar the glass is mainly found in Iraly and
areas to the north and west. However, the occurrence
of glasses of this composition on the island of Thasos
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in northern Greece (HinDERSON 1993b) and its occur-
rence in middle bronze age contexts illustrates that the
picture that we have is now far from simple.
Perhaps one of the more intriguing points about the
place of its manufacture amongst ancient vitreous
materials is that, in spite of the fact that there are a
relatively large number of chemical analyses of 15th
and 14th century B.C. Egyptian glasses (Turner 1954,
Livyouist, Briw 1993, SHorTLAND 2000 and HENDERSON
2000b), not a single example of the LMHK has been
encounered amongst them. The evidence for the first
casily identifiable mass production of glass vessels
dating to the time of the 18th Dynasty Pharaoh Akhe-
naten (1352-1336) at Tel-el Amarna in Egypt involved
the use of a High magnesia soda-lime glass, not LMHK.
Given the volume of glass that has been found ar Tel-
¢l Amarna, this is the one ancient site where one might
expect to find LMHK technology if it was generally
more widely in use. Flowing from this are a number
of clear cultural/ socio-economic inferences about glass
production during the second half of the second mil-
lennium BC, the principle one being that, with the data
currently at our disposal, the introduction of LMHK
still appears to be independent of technological in-
fluences from areas such as Egypt, the Middle East and
Mycenaean Greece (HenpErson 1988), Behind this, of
course, one should attempt 1o provide socio-cultural
reasons for its introduction and for its invention so-
mewhere in Europe during the middle bronze age or
carlier. This is not the place for such a discussion.
Not only is the glass now thought to occur further east
than was originally suspected, though none has yet
been found in the Middle East, it is now clear that it
was made earlier than initially suspected. A third in-
teresting characteristic of the matenal is revealed by its
examination under the scanning-electron microscope
which shows that it can contain many silica crystals.
This then begs the question about what precisely it is
in terms of its physical structure.

While it has been described as glass in several publica-
tions, the presence of silica crystals accounts for high silica
content (up to ¢, 80%)in some chemical analyses. Such
silica levels would create a very high melting point if the
material was pure glass and certainly its presence as cry-
stals provides an explanation, These levels of silica would
also have the effect of diluting the levels of other compo-
nents - such as calcium oxide- though not sufficiently to
account for the significantly lower calcium oxide levels
encountered when compared to the levels found in soda-
lime glasses of around 7%-8%. In any case the physical
mixture of silica crystals and glass suggests that, in some
instances, the silica formed part of glassy faience rather

than pure glass and also that it was added to the existing
glass (SANTROPADRE, VERITA 2000), perhaps to increase its
brilliance. This consideration of the physical structure of
LMHK does not, in any way, exclude the material as
basically being a glass: the chemical analysis of faience and
glassy faience from Egypt, for example (Trre, Fresstone,
Bimson 1983; SHortLaND, Trre 1998; SHortLAND 2000)
and from Ttaly (Santrovapke, Virira 2000), reveals difte-
rent characteristics, irrespective of the suggested produc-
tion techniques involved — the same is true tor European
bronze age/ iron age faience. None of the structural and
analytical investigations carried out on these vitreous
materials has revealed the chemical characteristics found
in LMHK, especially when levels and types of alkalis and
calcium oxide levels are compared (see, for example
StoriL.AnD 2000, Tables 3-10, 3-12 for the compositions
of Egyptian faience and “frits’).

This paper is a preliminary report of scientific analyses
of glass objects [rom a numg‘ncr of sites trom the Po
Valley. The paper addresses issues relating to the
production of gllsls:ia in Final Bronze Age and Iron Age
of Northern Ttaly.

JH.

2. TECHNOLOGICAL BACKGROUND

As mentioned above early glasses of a broadly similar
chemical composition have been characterised by a
number of writers as high magnesium, soda-lime-silica
glasses (see Table 1). (Savre, Smita 1961, HENDERSON
198R8a and 1988b). The composition of these glasses is
consistent with the production of glass using a plant
ash, rich in soda as the fluxing agent (see above and
BriLe 1992),

-
: 3 High MgO 256 %
HMigh magnesium soda
lime silica glass (soda-rich Re. High KO 2.5-3.59,
plant ash)
”i’;h N.|_,ﬂ 14-17%
Laow K_,H 1'%
Low magnesium, soda .
lime silica glass (natron) Low MgO) 1%
High Na, O 14:17%
High KO 6.5 14%
Mixed alkali glass
].l'\\' I\'Ij.',d ) 041"

Tuble 1 - Kev charucteristics of 2 and 1 Millenium BC glisses
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The picture of one “Mediterrancan” tradition displa-
cing another has been supplemented by the identitica-
tion of an apparently unique European compositional
category in the Late Bronze Age (e, 1100 — 900 BC)
and earlier (SaNTROPADRE, VERITA 2000).

Biavat (1983), closely followed by Guino er Alii (1984)
published the first qualitative and quantitative compo-
sitional analyses respectively of European Bronze Age
mixed-alkali glass artefacts. The former paper exami-
ned material from Prattesina, Northern ITtaly, and the
latter from Wilsford, Southern England. Both of these
papers discussed the role of plant ashes as the source
of the alkali components, and distinguished the respec-
tive compositions from contemporary glass production
in the Eastern Mediterranean. However, it was not
until a larger number of Bronze Age European glasses
had been analysed that the mi.\'cjﬁ alkali composition
was identified as a specifically European Bronze Age
phenomenon (Henperson 1988a, 439). This hypothesis
has been underpinned by additional analyses of Bronze
Age glasses, and, as mentioned above, there is now a
body of compositional data on mixed alkali glasses
from Lurope.

This glass is characterised by a high potassium oxide,
low magnesium content (mixed alkali glass). The com-
position is the subject of some discussion (see Biavan
1983, Henoerson 1988b, Brine 1992, Havrvan er Alid
1997 and Sanrrorapre, Verrra 2000). There is no clear
consensus on the exact manulacturing process respon-
sible for the distinct composition, except that it origi-
nates in the flux source which probably includes ter-
restrial plant ashes. The key chemical characteristics of
2™ and 1" millennia BC glasses are shown in Table 1.
The archaeological implications of a specitically Euro-
pean glass type are significant: previously it had been
assumed that glass had been made in the Eastern
Mediterrancan region and traded into Europe as either
finished artefacts or raw glass for working into local
forms. The adoption of localised manufacture implics
a very different structure for the organisation of pro-
duction and exchange (Henpirson 1988a). The date of
the first use of the mixed alkali glass has not been
clearly defined, and recent analyses undertaken in
France suggest that it may have been in use as early as
the Chalcolithic (GuiLamng er Alii 1991 p 259, and also
Gratuze et Alii 1998). It is of great interest to identify
when this glass type was lirst developed, and to explore
any antecedents.

One of the earliest mixed-alkali glassy materials iden-
titied in the studies was faience, rather than glass. The
faience bead from the Tumulus of Run-ar-Justicou
(Graruze ef Alri 1998), is dated from the Early Bronze

Age to the beginning of the Middle Bronze Age. This
faience bead is a very important artelact, since it offers
a bridge between the faience and glassmaking techno-
logies, with its mixed-alkali composition substantiating
the hypothesis of the independent development of
mixed-alkali glass in Europe. The separate trajectory of
faience to glass, independent of the Eastern Mediter-
ranean vitreous technologies is a significant contribu-
tion to the discussion of high temperature industries.
Clearly the dating of individual glass (and faience)
artefacts is fundamental to any debate on this. The
faience bead from the Tumulus of Run-ar-Justicou, is
dated on the basis of comparison to an assemblage
from another cave site in Brittany (how this was dated
is not specified) (Gratuze et Alii 1998 p 11). The
excavation was undertaken in 1881, and the possibility
of artefact contamination cannot be cxr:hujcd: other
beads from this study were assigned later dates fol-
lowing compositional analysis (for example faceted
bead 87391-52/7 from La Grotte de Rancogne). A
similar bead to the faience bead, from the C!]att:nlil]‘lil.‘
site of Le Peyere is cited as a parallel, unfortunately this
too has had to be re-dated (see note on page 23 of
Grartoze e Alir 1998).

This leaves a single mixed-alkali glass bead dated to
before the Middle Bronze Age: a fragment of blue glass
from Gord, Compeigne, Oise. A calibrated C* darte has
been assigned to the context of its discovery (2895 -
2420 BP) (Guiame er Alie 1991, p 259),

Whilst a number of glass beads have been recovered
from Early Bronze Age deposits (Grotte au Collier,
Gratuze ef Al 1998), these are high magnesia, soda-
lime-silica glasses typical of the Eastern Mediterranean
region, and are likely to be imports. The next earliest
identified mixed-alkali glasses from France are from
the Middle Bronze Age site of Grottg de Bringairet,
Armisson, Aude (GuiLaine er Alir 1991, p 259 and 263).
The suggested Chalcolothic origin of the mixed alkali
glasses currently hinges on the single example from
Gord, which is tollowed by a hiatus until the beginning
of the Middle Bronze Age. Clearly additional well
dated glasses need to be analysed to be able to con-
fidently assert the production of mixed alkali glasses
prior to the Middle Bronze Age.

The recent discussion of conic buttons from Central
and Northern Traly (Beriinran: 2001, Berinrang ef Ali
1998, BeLuinrant Biavan 1997 and earlier: Bareiiin
1978) integrate analysis of typology, chronology, distri-
bution and chemical analysis. These studies locate the
manufacture of the conic buttons in the beginning of
the Middle Bronze Age, with the possibility of localised
variation in form out of a regionally distinct glass type
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(i.c. the mixed-alkali glass. A consensus is now emer
ging for the widespread use of the mixed alkali glass
in the Middle Bronze Age and before the development
of the site of Frattesina). It would seem most likely that
Frattesina represents the continuity of this particular
industrial tradition into the Final Bronze Age (Brim-
rANT 2001).

Glass from the Northern Tralian site of Frattesina in the
Po valley was included in the first study defining the
European type glass (Henprrson 1988), and a more
detailed report on this material is currently in prepa-
ration (Bierrt Sestieri, Henperson, PONTING forthco-
neng).

Since a distinct European glassmaking tradition has
been identified, a number of questions can be addres-

sed:

e s the Frattesina glass composition, as characterised
by the carlier studies, the only European glass type
being produced or is it possible to demonstrate a
diverse range of localised glassmaking traditions? A
number of contemporary sites in the Po valley also have
evidence of glassworking- are they using similar glass?

* For how long does the local tradition of glass ma-
nufacture continue?

e Can the indigenous glassmaking tradition be related
to unique forms of glass recovered from Etruscan
contexts to the south west?

In an attempt to address these questions, samples have
been recovered from collections held at Adria (from
the sites of Mariconda di Melara, Canal Bianco and Ca’
Cima and Ca' Garzoni), Rovigo (from the site of
Frattesina), Montagnana (from Borgo S. Zeno), Este
(from Necropoli Muletti Prosdocimi, Benvenuti, Reba-
to), Liverpool (findspot unknown, probably Etruscan),
Lincoln (from Chiusi) and Cambridge (from Cumae,
Chiusi, Orvieto and Pozzuoli).

This paper is only concerned with the results of che-
mical analysis of material from Mariconda di Melara,
Frattesina, Canal Bianco, Ca’ Garzoni, Ca’ Cima and

Chiusi': the conclusions drawn from the results presen-
ted here are therefore provisional, and will undoubte-
dly be modified in light of the data from the remaining
sites.

A brief description of the type and range of artefacts
from cach of the different sites is given here.

AT

3. Toe ARCHAEOLOGICAL Sires, THE ARTEFACTS AND
Tuemr TyroLoGY

3.1. Frattesina, Rovigo

The site of Frattesina of Fratta Polesine (the province
of Rovigo) is about 80 kilometres SW of Venice. The
settlement was situated to the south of the then major
ramification of the river Po, known as the Po of Adria,
40 kilometres from the Adriatic. It dated from the XTI
IX century BC, that is from the Final Bronze Age to
the beginning of the Iron Age. Two cemeteries con-
nected with the site have been found at ‘Fondo Zanot-
to’, abour 600 metres to the SE and at Narde about
600 metres to the N.

A series of settlements dating to the transition from
Lare Bronze Age to Early Iron Age have been found
on the southern banks of the old river course over a
distance of 9 kilometres. Of these, Frattesina is by far
the largest occupying an area of over 8 acres.”

The central western area of the site has the most
evidence for artisan activity. This was the zone where
most of the archacological excavation, surface sur-
veying and also where the earth stripping was concen-
trated. There are many examples of antler working, of
elephant ivory (some dozen examples) and of bronze
metallurgy (3 storage pits containing deteriorated objects
and pick-shaped ingots). The importance of metallurgy
at Frattesina is shown by the exceptional number of
moulds, about 70 found all over the site. The quality
and quantity of artefacts of prestige value, manufactu-
red on site often from raw materals of distant origin,
are well documented by the so-called ‘tesoreno’, a
hoard containing bronze brooches, ivory combs and

' The Samples. The artefacts from which samples have been removed were comprehensively recorded. In addition to a written desceription
and eategorisation, each sample was *photographed ™ using a flatbed scanner - the precise methodology is outlined elsewhere (Asiron Towiy
1999). A catalogue of all the samples is under construction, and sample images are included below. The samples were removed using a scalpel

blade: a small fragment was removed by pressure flaking (1-2 mm?).

! FPor a generalised picture of Frattesina and a preliminary publication of the excavation of the settlement see Biern Sestic 1981 and 1996
bibl; for the cemetery of Fondo Zanotto: DE Min 1986; for the cemetery of Narde: Satzant 1990:and 1992; for particular aspects of Frattesina

undd s population: Berusrant 2000 bibl
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necklaces in amber and glass. Fragments of ostrich eggs
and sherds of late Mycenean pottery have also been
found in the excavation and the surface surveving.
These demonstrate articulated trade and exchange over
long distances, either directly or through intermediaries
over a vast area from transalpine Europe to the eastern
Mediterranean to central and western Ttaly. The stone
weights, recently recognised among the lithic finds of
the surveys, are probably related to the activities of
production and trade (Carparciir et Alir 2001).

A 1974 survey has identified traces of glassworking
together with domestic activity; the area dedicated to
glassworking does not seem to be a proscribed zone
within or just outside the settlement. The principle
finds related 1o glass production are: fragments of
crucible/ ceramic platform covered in glass (Cat. nn.
1-3), fragments of glass ingots mainly coloured dark
blue.and translucent blue with a red surface (Cart. nn.
4-10) and fragments of glass working waste (Cat. nn.
11-27).

At the moment, Frattesina is the Late Bronze Age site
with the largest number of finds connected to glas-
sworking in central and western Europe, Other minor
evidence of glassworking have been found in other sites
of the Veneto region such as Mariconda di Melara (SalL-
zaNI 1986), Fondo Paviani (Biancrm Criton 1984 p. 618-
619), Montagnana (Dr: Min 1984, p. 645), Caorle (Bian-
cn Crrron 1996, p. 176;179, n. 27) and from central
Italy Sorgenti della Nova (NeGront Cataccio 1984).

3.2, Mariconda di Melara (Rovigo)

It is probable that this site, 35 kilometres W of Frat-
tesing, lay alongside an old ramification of the Po. The
archacological data and relative documentation are not
as comprehensive as that of Frattesina, A small exca-
vation in 1967 identitied a stratigraphic sequenze of the
Final Bronze Age (XI1-X century BC, Sarzant 1986).
The transition phase to Early lron Age is not present.
Relatively few finds demonstrate artisan activity on site
(some sawn antlers); other finished artefacts in pottery,

bronze and amber are characteristic of Final Bronze
Age sites in north- east Iraly,

Particularly interesting are those concerning glas-
sworking (Cat. nn. 28-35): glass ingots broken ready for
re-use, glass working waste and pottery objects/cruci-
ble fragments (SALzaNt 1986, tab. 5, n. 15).

All the glass products found at Mariconda are compa-
rable with that of Frattesina: annular beads of l:l;u.'
translucent glass and dark blue opaque glass, blue
globular beads and blue barrel shaped beads decorated
with a spiral form trail of white glass (Cat. nn. 36-45).

3.3. Frattesina and the “Pfablbauperlen”

The typology of its glass found at the settlement of
Frattesina and their two cemeteries is mostly small
annular beads and a lesser number of more complex
and larger beads (Cat. nn. 16-25)". A detailed exami-
nation of the tvpology of glass of this site and a
comparison with other similar finds in Italy and tran-
salpine Europe is not the aim of this work, where only
some cxalmprt:s of the wider production of Frattesina
are considered’. The vast range of glass products is best
demonstrated by the grave goods from the cemeteries
at Fondo Zanotto and Narde (1ab. 1).

As mentioned above, the glass production of Frattesina
has revealed two main types of beads, monochrome
and polychrome. The latter group, although numerical-
ly inferior, permit some considerations on the origins
ot the use of these beads by many populations in central
western Europe between the end of the 2nd and the
start of the Ist millennia BC.

In particular, we shall consider the diffusion of two
main typological groups: barrel shaped beads with
spiral decoration and beads with an eye motif, starting
in phase Ha A but mostly present in phase Ha B. These
are types that do not appear in Europe during the
previous phases of the Bronze Age, where the presence
of glass is fairly limited in comparison to that of
faience’.

The barrel shaped beads are known in the north of the

" A tew examples of one of the forms that is not included in this study are the five pottery sherds belonging 1o earenated bowls glazed with
pale blue glass and white drops from the cemetery o Narde: (Saczana 1992 fig, 59, nn. 10and 13) and a sherd from the setlement of Fratesinag
glazed with blue glass and white drops (Bocrn Sesiery 19974, fig, 450). In both cases the pottery seems 1o be classifiable in phase 3 of the

scrtlement, that is the transition phase BF-| FE.

' A more specialised study in this sense is being carried out by the author on the glass products of Fratesina, present in the museums of
Rovigo, Fratta Polesine and Adria. This is part of a larger project on ancient glass products in northern Lialy ( co-ordinated by Dr. Paolo
Bellintani-Utficio Beni Archeologici of Trento archeometric analysis by Prof. Gilberto Artioli- University and C.N.R. of Milan).

' As regards this see the considerations and the related bibliography presented by Julian Henderson in the first part of this paper and also

ViEncLiowva 1990,
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Alps as Pfahlbauperlen, the name first used by Vogt in
1934 for the glass beads found at lacustrine sites of the
Late Alpine Bronze Age. This definition was better
delined by T. E. Haevernick as Plablbautinnchenperlen
mit Spirale. In 1978, she published a paper on about
300 of these types of beads particularly concentrated
around the Swiss lakes, notably Neuchatel and exten-
ding towards the central castern alpine region, the
middle Danube basin and the ambit of Lausitz to
Mecklembourg. She suggested a local origin for the
manufacture of Plablbauperlen as she had not recogni-
sed similar examples in the Egyptian muscums or in
the” East™ (Haevernck 1951 and 1978)°. This diftered
from the then current opinion (for example Gessner
and Reinecke). The discovery of barrel-shaped beads
with spiral decorationat Frattesina, above all with evi-
dence of glassworking, was therefore the first major
confirmation of her hypothesis.

Similar considerations are also valid for the other group
known as Pfabbaunoppenperlen, that is rounded or
hormed beads with 3-4 stratified eyes. In this case
Haevernick did not exclude a possible link with types
of beads with eye motif found in Egypt and Crete from
the 16th century BC onwards. The diffusion of the
Plabbaunoppenperlen is similar to the beads with spiral
form decoration and in general to that of a third group;
the small annular beads. Whilst these are not conside-
red a “fossil guide” like the other two, they could
yresent characteristics of glassworking (glass coloured
I)Iue or translucent blue similar to those of the beads
pile-dwelling -palafitte- sites, formed by winding around
a rod etc.) that could distinguish them clearly from
similar products in faience (cylinder shaped beads),
which were present in fewer numbers in the same
contexts (for example the hoard of Allendotf).
Naturally after the research conducted by Haevernick
new data has come to light (fig. xxx) that does not seem
however to modify spatially the diffusion: for example
France does not seem to have any significant cases
(GrueT ef Aliz 1997). Quantitatively, a substantial no-
velty has come from the “palafitte” site of Hauterive
Champreveyres: about 180 beads with spiral torm

decoration, 26 of various typology with eyve motif and
30 annular beads (Ryciner Faracar 1993). Despite the
notable number of objects (there are many more beads
with spiral form decoration compared to those known
at Frattesina), no trace of glassworking was documen-
ted on site. Richner Faraggi on the basis of these
considerations together with the chemical composition
of the glass (LMHEK) and the presence of other material
common to southern alpine sites such as amber neck-
lace beads (of the Allumiere type), antler discs deco-
rated with dots and bronze knives (of the Fontanella
type)’, has theorised that the glass could have been
imported from north eastern ltaly; However it is dif-
ficult to think that, given the quantity and widespread
diffusion of the finds, that there were not production
centres to the north of the Alps.

In a detailed examination of prehistoric vitreous ma-
terial in Bohemia, Natalic Venclova has outlined the
high percentage of barrel shaped beads and beads with
an eve motif at Lusazian and Velatice sites (VENCLOVA
1990). This could be due to the elevated economic level
of this region given its geographic position along the
so-called trade routes for amber. The hypothesis that
along the so-called Adriatic amber route the presence
of gﬁiss beads could be objects of exchange coming
from the south as opposed to the amber from the north
is not without foundation and should be evaluated
better within the complex systems of trade and exchan-
ge that begin in the late Bronze Age in mainland
Europe (and that certainly doesn’t regard only metal-
lurgy). This is emerging also from the research con-
ducted on ltalian glass from the Middle and Late
Bronze Age (Ancrumg, Armiovt, Beruwrant, fortheo-
ming),

As tar as | know, there are not additional data for the
Acgean and eastern Mediterranean other than the 12
beads “of the palafitte” from the child’s tomb at Tirinto
mentioned by Haevernick (Hagvirnick 1978 (1981) p.
383), and an imprecise number of beads from the
shipwreck of Capo Gelidonya (Bass 1991). At the
moment we can only add a few considerations; even in
recent studies of the Mycenean production of faience

A significant exception (Hapvernics 1978) are the beads of this type found in the shipwreck near Cape Gelidonya (Turkey) dated 1o about

1200 BC.

As regards the connections between central northern Traly and the Alpine region, it is warth recording the observations made by Bictri
Sestieri on the distribution of typically Iralian metal objects (Protovillanovian) such as the pick shaped ingots with a cannon shaped handle
towards the north cast (Hungary), but also o the north west (France and Germany) (Biern SEsTicw 1997h). At Frattesina there are also
two bronze pins of 4 northern Alpine form, the Mehrkopinadeln type, that come from the richest burial at the cemetery of Narde, tomb
227 (Salzant 1990, p. 16-17; fig. 16, 10) and the Velemszentuid type from tomb 3671984 of the Fondo Zanotto cemetery (DE MIN 1986,

p 47 tab. 2,30,
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and glass (for example NiGrmincare 1998), there are
no specitic comparisons between the decorated beads
from central western Europe of the Late Bronze Age
and those assoctated with the major production of the
Acgean workshops (LH 11T A ¢ B). However globular
and oblong beads with spiral form trails of contrasting
glass arc not unknown in the Aegean (NIGHTINGALE
1998, fig. 2, 18; Bregen 1937, fig. 284 and 406) and
these together with other types that are of a more
obvious Mycenean origin for typology and compositio-
nal characteristics are similar to several examples known
at settlements and funerary sites in southern and nor-
thern Italy from the final part of the Middle Bronze Age
to Recent Bronze Age and sporadically also from con-
temporary sites in Bavaria and Bohemia (AnGELINI ef
Alir cs.). It 15 possible that these products were imi-
tated to the south and even to the north of the Alps
at the end of the 2nd millennium BC, when the Acgean
and Near East production started to falter. Another
theory (not alternative but complementary) is based on
the presumable Western European origins for LMHEK
glass. We now know that this type of glass is present
in northern and central Traly from at least the Middle
Bronze Age (Beruinrani, Biavart 1997 - BELLINTANI,
Resibort forthcoming), an example are the conical
buttons from Emilian “terramare™ sites. One can assu-
me that the glass products from Frattesing are derived
from the “terramare” tradition of the Middle Bronze
Age. However the study of glass products from nor-
thern lraly in the successive phase of the Recent Bronze
Age has emphasised the similarity both in terms of
technology and typology with the Aegean production.
We will finish with a quick glance at the presence of
glass beads in laly® In central northern lraly the
present knowledge of the diffusion of glass products
plus the evidence of glassworking seems to point 1o the
pre-eminence of Frattesina. A number ol other sites in
the Venetian and eastern Lombard region have reve-
aled glass products and traces of glassworking but to
a minor extent.(Mariconda di Melara, Fondo Paviani,
Montagnana, Sabbionara, Desmonta di Veronella,
Caorle, Goito, Casalmoro - Brounrant, Patiecom,
Zanint 2000). In the northern Apennine area glass
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ornaments are present at the sites of S. Michele di
Valestra (Cremascin 1997) and Bismantova (Cararst
DA’ Actio 1997). At this last site the tomb XXXI
revealed over 300 beads mostly annular but also some
with eve motifs and others not common at Frattesina,
A detailed examination of central Italy has recently
been presented by Alessandro Zanini (BeLiinran,
Patieccrn, Zanmn 2000). A certain number of glass

sads, several dozen and almost exclusively annular,
are present in settlements and funerary contexts in
Etruria (Elceto, Scarceta, San Giovenale, Grotta Tufa-
rina. Poggio la Pozza, Poggio della Capanna and Monte
Ingino) and on the Adriatic side (Pianello di Genga),
Their distribution seems more or less to coincide with
that of other better known products in metal” that have
been used to indicate commercial exchange between
Tyrennian central Italy and ecentral northern laly and
could be another usctul indicator for trade connec-
tions. Southern ltaly has less examples: types similar to
Frattesina are noted above all at Torre Castelluccia
(Puglia), Timmari (Basilicata) and Lipari - Piazza
Montfalcone. The first was probably a hoard within a
settlement (GorGoGrone et Alir, 1993) dated 1100-
1000 BC. Together with flint. bronze and bone/antler
instruments and ornaments {amongst which two spacer
lates ) there were 6 amber beads, some of which were
Licnnjcul and similar to the Tirinto form, and a non
specificd number of annular beads in a blue glass
matrix and shell. Annular monochrome beads were
present in at least 7 graves at the Protovillanovian
cemetery of Timmari, also together with spacer plates
in bone/antler (Quaciiar, Rinora 1906). More L'.L]Iil is
available from Lipari where glass beads are known at
both the levels of settlement that interest our study
(Ausonio I1) and at the contemporary cemetery of
Piazza Monfalcone (Besnaso Brea, Cavavier 1980).
Here the best example is the wealthy fomb 31, with a
large number of beads in amber (including the Tirinto
form) and in glass of various typology. The annular
beads of blue opaque and dark blue translucent glass
and the barrel shaped beads with white spiral form
trails can be compared to those of Frattesina, whilst
others such as the globular beads of opaque glass with

* For this purpose I have been helped by the bibliographical research in the unpublished doctorate thesis by Giovanna Residori *Northern
ltalian Bronze Age Glass™ An analysis of the documented evidence of the production and circulation of glass products bevween the castern
Mediterranean and Europe (University of Verona 1998 9; examiner Prol. A Guidi, vice -examiners dr. G.M. Facchini, de. P Bellintani),

Y Bee e 6,
i

From the photograph published in Gorcosuione 1995 b, LV 1, one would sav not less than 400. The beads have been reassembled

n g necklace with 4 tums closed ar the extremities by rwo spacer plates with 4 pertorations found together with the beads.
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polychrome bands decoration do not seem similar to
the north Tralian production: but seem closer to carlier
types procduced in the Acgean.

3.4. Adria: the sampled beads, an evaluation of the
archaeological sites

The ancient town of Adria was situated alongside one of
the main northern ramifications of the river Po, near to
the lagoon and the Adriatic coast. The hydrographical
situation now is very different given that the city is now
25 kilometres from the coast and is now crossed by the
Canal Bianco/ river Tartaro. Several ancient sources
speak of this town as the most important port on the
northern Adriatic. The port of Greek origin according
to almost unanimous tradition, would have had a signi-
ficant participation of the Veneti even il of minor impor-
tance and also of the Etruscans that became pre-eminent
in the course of the 5th century BC when Adria shared
control of the Adriatic maritime traffic with Spina (Fo.
GOLARL, Scarrt 1970; DE Min 1984).

The archacological research at Adria has been severely
limired, one by the presence of the modern town and
also by the fact that the earliest archaeological levels
are at over 7 metres of depth below thick layers of
sediment. Hence, the archaeology of the earlier levels,
buried at greater depth are less known.

The finds come mostly from burial grounds, either
from precise funerary contexts, important tor the
possibility of a more exact chronology, or from spora
dic finds: some others come from collections or are only
connected vaguely with the territory of Adria without
a specitic source of origin. There are three cemeteries
that are partially interested by this paper: the Canal
Bianco, Ca’ Garzoni and Ca’ Cima (1993 and 1993
excavations)'.

The cemetery of Canal Bianco was discovered during
the cutting of a new course for the canal to the south
of Adria in the years 1938-1940; about 400 graves were
excavated dating from the start of the V century BC
to the 11 century BC, testifying a notable continuity of
occupation through o Roman times, even given a
change in the burial ritual. The late archaic classical

tombs and the late Etruscan tombs of the Hellenistic
epoch are inhumations whilst the Roman burials are
cremations (FoGotart 1940).

The Ca’ Garzoni cemetery is also to the south of Adria but
further to the west of that of the Canal Bianco and was
excavated in the sixties and carly seventies. The burials
are mostly late Etruscan inhumations of the Hellenistic
age and some Roman cremations; a total of about 200
tombs from -1 century BC, that reflect the change in
burial ritual noted in the Canal Bianco cemetery®.

The Ca' Cima cemetery is situated in the north eastern
suburbs of Adria. It was discovered and partially exca-
ated in the Seventies and then systematically excava-
ted from 1993-1993. About 200 tombs dating from V1-
11 century BC; ranging from classical and archaic burials
using both inhumation and cremation rites, also late
Etruscan inhumations of the Hellenistic Age and Ro.
man inhumation and cremation burials, the burial
ritual of this cemetery seems to differ from the other
two for the carly adoption of eremation rites together
with the continuing rite of inhumation'.

The significant quantity of glass products . although
without a direct confirmation of a local production,
permits a tentative hypothesis of Adria in the Polesine
as a direct successor of the Tinal Bronze Age - start of
the Tron Age traditions of Frattesina.

PB

3.5. Adria: the typology of the sampled beads

Monochrome beads

Only one sample has been taken from a monochrome
glass bead of opague vellow colour (Cat. nn. 83). It is
a relatively common type, slightly less frequent than the
blue ones: the opaque vellow bead have a'slight defor-
mation perhaps due to an error in the production
process, or perhaps later alter being exposed to heat.
In fact, deformations of this type are known above all
in examples that come from funerary contexts. The
vellow colour is not olten found in monochrome beads,
but is more usually associated with eve motifs or zigzag
patterns'”,

Al the inlormation regarding the cemeteries of Adria are courtesy of Simonerta Banomi, who | thank tor the constant help with this paper

Mancant 19825 the cemerery is still partially unpublished,

DaLtemuLLe, Maszora 1977: the 1970 excavation is now being published by 1. Borghero, The archaic period tombs are being published

by 8. Bonomi.

WGamsActiera 1987, p. 194195, type A, hig. 1 and Lig. 2 tor the colowrs,
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Beads with zigzag decorations

Of all the beads examined only two have zigzag deco-
ration patterns " (Cat. 77 and 79): the first is coloured
blue with a rather irregular decoration, that is not now
visible because of a fairly common process of degra-
dation. The irregularity of the decoration is confirmed
by an asymmetrical motif with a single eve decoration
that doesn’t seem coherent with the zigzag pattern.
The second example is of a less common colour, a whire
glass with an insertion of brown opaque glass with
zipzag pattern,

The two examples come from tombs from the cemetery
of Ca” Cima, excavated in 1995, in particular the blue
bead is part of the grave goods of tomb 13 together
with a rather rare goat’s head glass pendant. The tomb
is dated 510-490 BC; the second example comes from
tomb 12 in which there are also two beads with eve
motit that do not take part of this study, the tomb is
dated in its complex 10 500470 BC.

The typology of beads with zigzag decoration are
present at Adria with simple and with complex crossed
zigzags even though they aren't one of the more com-
mon decorations at this centre. The type of beads with
zigrag decoration in fact scem to have their greatest
diffusion in central cast of the Veneto region and the
basin of the Piave together with a particular presence
of this typology in Slovenia Gampsacurra 1987, fig. 4.
It was in the area of Slovenia that Haevernick proposed
the principle area of production for these type of beads
dated from the V-1 century BC™.

Beads with eye decorations

A small number of the beads with eve decoration have
been analysed; the motif presents varying degrees of
complexity from a simple eye cut into a monochrome
base to an eve formed of an iris of clear glass in which
the central point is surrounded by one or more con-
centric circles; alongside other examples more complex
with compound eyes. These two types are defined by
Haevernick as A and B: where A is probably imported
and B is produced locally, generally thought 1o be in
Veneto area'’,

GAMEACURTA 1987, p. 194-195, tvpe 12, Fig1-2, 4 and 10,

Only two examples refer to the more simple type, with
traces of eyes cut into a monochrome base (Cat, 81 and
80); both are beads of green glass; the first is more
transparent and with a white decoration and in the
second case the white part that formed the eyes with
two borderings has been almost completely lost leaving
only the base behind, a degrading process that is
common 10 these beads. Following the loss of the
inserted coloured glass that formed the eve motif, there
remains just an apparent monochrome bead with a few
circular incisions. The two beads come from the tomb
16 of the Ca' Cima cemetery (1993 excavation), to-
gether with another example of turquoise colour with
stratified eves. The burial is dated to 500 - 480 BC.
The typology of these beads is already present in the
Veneto where they seem to be present in much earlier
periods; there are examples for instance [rom the
cemetery of Saletto of Montagnana from a burial dated
to the mid-VII century (Adige Ridente 1998, p. 214, fig.
125,300, A slighify MOTe recent case is some beads from
Oderzo, coming from a cemetery of which only a tiny
part has been investigated and has been dated to the
mid VI century BC'™, Examples from a burial at Altino
which has been dated between the end of the V1 to the
benning of the V century BC have a similar green
colour". Beads of this type have been found ar Vadena
in a rich burial of the late V-IV century BC (Dar Ri
1992, p. 500, fig. 13, 21-25.) and recently in higher
Friuli at the cemetery of Misincinis i Paularo, in
funerary contexts dated to the late VII-VI century BC
(Corazza, Virri 2001, p. 31, fig. 29). The evidence that
is developing points to a precocious appearance but
also non continuous and a wide territorial diffusion in
not only the eastern and western areas of the Veneto
but also Retic-alpine regions.

The other beads with eye morif are of amore complex
typology in which the iris and the central point are
different from the glass base (Gamsacurra 1987, type
FJ and they can be structured with different bordering
and accessory decorations such as applied horns of
glass of contrasting colour.

The three examples (Cat. nn. 51, 53 and 83) have

18 HARVERNICK annd Alie 1983 and Zevszaiee 1993, p.77, 79 and 83 for the yellow, blue and brown beads with zigzag morif, the proposed
dating is berween LT C1 and C2; fig. 10, p. 10-14 and 26-27. For some important contexts in Slovenia, Libna and Nove Mesto see GUZTIN
1976, p. 52, tabd. 8: p. 62, wh. 14, 10-11; p. 63, tab. 17, 19; p. 97, tab. 49, 21: p. 121, tab. 73, 8 Nove Mesta V2000, P2, Csomah 31,

tomb 449, 2; tab. 43, tomh 72, 3.

Harvegnick 1981 119720, p. 234-244; lor the Veneto see Gambacurta 1987, p. 205 and fig. 21,
" Mele Taghamento 1996, p. 170, n. 178, 4. tig. 32; ( n.b. the bead for error appears at n., 178.3).
U Gasmacerma 98T, yvpe I tomb Fornasord 2 Tosuoran 1987, p. 171, fig. 2,912,
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simple decoration in the ambit of this type; the first two
have a blue base with eves of white opaque and dark
blue glass, the third has a blue base :mj eves of opaque
turquoise and dark blue; all three beads have just three
evesbeads in a single band. The first two examples
come from the cemetery of Canal Bianco, the first from
tomb 391 which also contained an anthropomorphic
pendant which has also been analysed; the second from
tomb 240. The third bead was part of the grave goods
from tomb 16 of the cemetery of Ca’ Cima, together
with two beads with incised eyes already mentioned
above. The dating of these pearls is about 500-480 BC.
The number 57 from the catalogue can be atribured
to this typology; three samples have been taken from
cach of the three different colours of the bead and of
the applied horns, from the three stratified eves of
white and blue glass on a blue base and trom the horns
of white and yellow opaque glass.

Some beads have a dm‘L profile around the pupil, then
stratified eves with two clear and two dark tields one
of which is central. Two examples (Cat. nn. 49 and 50),
significantly coming from the same burial, are marked
by an irregular disposition of the eves on the body of
the bead; the decorations in fact appear to be matched
with difficulty and in the end partially superimposed
and the eye motil becomes asvmmetric, They are from
the grave goods of tomb 25 of the Canal Bianco
cemetery that is dated to the first half of the 11T century
BC.

The motif with just one profile but which is present in
two bands is apparent on the bead (Cat. nn. 84), a blue
bead with eves of dark blue and white glass. The bead
(Cat. nn. 86} is probably similar, of turquoise colour
with white and blue eves, although in this case the
decoration seems to dissolve which could be due 1o a
manufacturing error, The beads nn. 88-89 are more
complex with two profiles around the pupils, both
coloured blue with eyes of blue opague and dark blue
glass: whilst the nn. 85 s a vellow coloured bead which
has blucand white eyes with two borderings matched
on the body of the bead. It is notable that the irregu-
larities on some beads could be due to faulty produc-
tion™.

The beads with eves characterised by an iris of differing

colour from the base and an nucleus encircled by one
or more profiles are of a more complex type that
present many variables both in the composition of the
eves and in the placing of the eves on the surface of
the bead and for the eventual enrichment with other
decorations such as applied horns or a tendency for a
notable protrusion of the decorative motif sometimes
to the extent of deforming the bead into triangular or
quadrangular shapes; the base colour of these beads are
normally yellow, blue or turquoise.

This typology is relatively common from the V -1V
century BC especially in the Veneto?' and the adjoining
northern Etruscan contexts (Etruscht a Nord del Po
1986-1987, p. 236-237, fig. 140-141.), but also known
in the Eastern Veneto and the Isonzo basin, in parti-
cular at 8. Lucia di Tolmino (Marcheserm 1993, rab.
1X, 4) a sort of bridgehead towards the area of Slovenia
that is indicated as a crucial area for the concentration
of finds and for the identification of productive areas™.
The beads with an exaggerated decorative syntax with
a tendency to protrusion and to the deformation of the
bead’s shape sometimes as far as dissolving itself into
a spiral form, are probably from later contexts, asso-
ciated with the middle La Tene phases.

This is the case of the bead fragments with a brown
base and yellow and turquoise eyes (Cat. nn. 91). This
is a typology that was popular in the Celtic world
between LT C2 and D1 (Zipezaver 1993, p. 95, tab.
6-9.) and is only present in the Veneto with a few
examples, coming trom the settlements in the northern
arts of the Vicenza and Verona provinces, from San-
torso, Trissino, Montebello and Montesei di Serso™. In
particular the example of Santorso was found in a room
of a house/hut dated with a certain precision to the end
of the IV century BC, In the example of Adria that was
sampled of brown coloured glass with brown, white
and turquiose eyes, the eye motil is stll Yell represen
ted,

Beads with compound eyes, variants A and B

An example of variant A, half a compound eve bead,
has been found at Adria (Cat. nn. 91) and has been
sampled: this typology was identified by T.E. Haever-
nick and she indicated only 7 examples in ITtaly and

For an example of irregularity, Gamsacuria 1987, p. 207, fig, 20 wop left,
For the Veneto in general, Gampeacurra 1987, fg. 5. 11-15 and 18-20,
! As an example the rich documentation of the cemetery of Novo Mesto, Nova Mesto T 1993, g, 28 and passim; Newd Mesto V, 2000, p
14 aned passim,
' For the diffusion in Veneto: Lora, Rura Serarrg 1992, p. 260, fig. 9, 2: for Montebello; Rura Seramnt 1986, tig. A3 e p.84; for the bead
ol Monteset di Serso, Prring 1965, 174, fig. 17
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suggested that they were manufactured in the area of
the Black Sea and the Caucasus (Hapvermck 1972),
Other than these seven, an eighth has been pointed out
at Altino even though it is of uncertain origin (GAmBA-
cukrra 1987, fig. 1, type G, tig, 21, p. 207). The diffusion
ol this pearl is distributed on a cast-west axis along the
main stages of the silk route as far as the tombs of the
Hallstatt princes. The circulation of these beads, con-
sidered particularly prestigious and perhaps associated
with apotropaic magic powers which probably led to
the increased complexity of the decoration with the
multiplication of the eye motif, seems therefore to
imitate in reverse that of the silk and valuable spices
that came from the east to the central European Hal-
Istatt courts, and that in the area to the north of the
Black Sea intersected with that of the important horse
trading route with China.

Examples of this type of bead are known at Adria and
Spina and, together with the bead at Altino, make for
a particularly rich presence in the Veneto of this rare
typology along the trade routes towards the transalpine
markets (Pavin 1987, fig. 200; 202.). It seems probable
that properly in the Vencto it is possible to identify the
production of the variant of this bead with the com-
wound eyve, known a B*: characterised by a smaller
Lml\'. a colour less opaque, compound eves but with
a simple motil and protruding horns d]‘IpIILL{ 10 the
allli.;u- and around the opening. This local imitation
shows a decorative taste slightly more copious because
of the applied horns, The beads in gquestion (Cat, nn,
54 and 57), both come from the cemetery of the Canal
Bianco, the first from a burial dated around 500 BC,
the second with no precise funerary context.

Even though the analysis does not indicate any major
ditferences in the composition, either quantitatively or
qualitatively, of the glass matrix of these beads, it still
seems plausible the hypothesis that the Variant A
examples could be considered an importation.

Spindle Whorls

Two spindle whorls in a glass matrix (Cat. nn. 56 and
59) have been analysed; both are a transparent green
colour one of which has an applied decoration in
opague vellow glass.

The glass spindle whorl most probably represents the

transformation of a functional object normally of pot,
into one that is pn‘uuub and pcrhdpa apotropaic, these
are quite common in female graves where they are role
indicators. The glass version of the spindle whorl could
indicate a rich burial, not just an indicator of role but
also of rank, probably not [unctional but strongly
symbolical.

Several glass spindle whorls, with and without decora-
tion are known at Altino, unfortunately without con-
text (GampacurTA 1987, type L, fig. 8; 23) and at Este
above all in some rich burials dated to the start of the
1T century BC?, An earlier example, classified as a
pendant or pear-shaped bead, but similar to spindle
whorls, with its zigzag decoration comes from a rich
burial from via Tiepolo a Padova, dated ro the first half
of the VI century BC (Ruta Serarv (ed.) 1988, p. 128,
fig. 84, 22).

The examples from Adria both come from the ceme-
tery of the Canal Bianco, in particular the bead deco-
rated with the motives in a yellow glass matrix come
from a burial dated 1o the second half of the 11T century
BC (Focorars, Scaret 1970, fig. 49, p. 76).

Cylinder shaped beads with applied decorations
T%L‘HL are cylindrical beads in wﬁlth the torm becomes
unrecognisable due to a rich decoration ol applied
drops that give the beads an irregular pimple type lorm
(Cat. nn. 60-76). All the beads analysed at Adria come
from the Ca” Garzoni cemetery; a group from tomb 29
and another from tomb 47, both dated to the 11 century
BC: they were probably both part of two necklaces, the
first white, blue and green and the second all white.
Although it is not a common rypology there are certain
similarities to Este, with the famous tomb of the so-
called Nerka dated to the first decades of the I century
BC, a context in which there are also glass spindle whorls
(Creco Biancin 1987, p. 201, fig. 17,23730-32). A more
convincing confrontation is with Slovenia and the lson
zo basin where beads of this type have been found at 5.
Lucia di Tolmino (Marcriserr 1993, tab. IX, 5)and in
the Hlyrian ambit at Novo Mesto™.

On the whole this type of bead with external protru-
ding and applied decorations seems to be favoured in
the areas of Celtic influence, in an earlier period as
testilied by the large ceramic beads coated with a blue

“OHarvERMIcK 1972 (19811 p. 239 and Gavmacurta 1987, fig: 6 and tinally an example trom a particularly high ranking burial ac Este, noted
also tor nis prestigtous elements of Celtie nlluence. Adrge Rudente 1998, 1omb 126, p. 208, hig. 115-116; daved 1o the TV century BC.
Ciiee o Brajon 1987, po 2130 Lig. 32, 91 with a file of analytical comparison.

Nowo Mesta N 2000, tab. 22, grab V/35, 15
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glass matrix found at Montebello Vicentino in a high
ranking burial known for its large perforated iron belt
hook ltl’.'t‘.‘.lZI to the first decades of the IV century BC*
and in a more recent phase LT C1-2.

Beads decorated with bands and chevrons

The ovoid or barrel shaped beads with simple and
complex band decorations are not very common. The
bands of differing colours applied to the surface of the
bead create various decorations, for example zigzag or
criss-cross, There is only one example at Altino and it
is ovoid shaped., its original context is unknown.
Tomb 36 of the Canal Bianco cemetery has provided
examples from Adria (Cat. nn. 46, dated to the end of
the ITT century-start of the I century BC IMANGAN 1982,
p. 105-106). Another Adria example is from tomb 41 of
the Ca’ Garzoni cemetery, dated to the T century BC.
The beads with chevrons seem to be the continuation
of an older rradition, that is often found on glass
unguent bottles imported from the Phoenician terri-
tory. dated from the mid V century BC onwards. Some
examples have been found ar Adria one of which from
the tomb Campelli 8, datable to the beginning of the
1 century BC (FoGovarn, Scaret 1970, fig. 43, p. 73
and fig. 50, p. 77). A similar decoration appears on the
famous glass cups from 5. Lucia di Tolmino (MagrcHE-
serTt 1993, tab. VI, 1-2; tav. 1X, 1), A bartel shaped
bead with chevron decoration has also been found at
the Libna cemetery, well known for other types of glass
beads (Guznn 1976, p. 65, wb. 17, 18). The barrel
shaped examples that have been analysed (Cat. nn. 47-
48) come [rom tomb 363 of the Canal Bianco cemetery,
Decorations are mostly found on ¢vlindrical beads.
At Altino, the beads with a more pronounced eylindri-
cal shape and that are without a known context are
probably more recent and perhaps even Roman (Gam-
pACURTA 1987, fig. 24),

Ringperlen ] _
There are three examples of annular beads, wwo of
which in transparent glass (Cat. nn. 58 and 55), and the

other in amber coloused translucent glass decorated
with alternate bands of vellow and white opaque glass
(Cat. nn. 93). The two beads in pale green glass come
from the Canal Bianco cemetery, in particular n. 55
from a burial dated to the end of the I century BC
(tomb 27). The two beads in transparent glass are
probably part of a typology that is more gencralised
and of longer duration than that of the {;cads with
alternate bands which are part of the Ringperlen tra-
dition that are widely diftused in LT D1-2.

An annular bead in transparent glass, used probably as
a central pendant of a necklace is known from the tomb
Fornasotti 2 of Altino, datable to the end of the VI
century BC and characterised by other elements asso-
ciated with late Hallstatt culture®™ This large transpa-
rent bead was probably originally covered in gold leal.
The Ringperlen with spiral form or alternate band deco-
ration and a wide range of colours are widely dittused in
the Veneto, where many are found at Altino and also in
the Cenomani territory”. The two examples of Altino
are of a plurideposited rich grave datable from the mid
1T -mid I century BC(Gampacurra 1999, p. 119, fig. 10,
4). The examples from the Cenomani territory come
from the burials at Casalandri di Isola Rizza, Vigasio and
S. Maria di Zevio and are referible to LT D1-2",

Pendants

Two glass pendants have been analysed. the first was
zoomorphic with a goat's head of opaque white glass
decorated with eves of opaque yellow and mouth of
clear green glass, and came from tomb 13 of the Ca
Cima cemetery (Cat. nn. 78), and the pendant in the
form of a small amphora of clear glass (Car. nn. 94) of
which there are two similar examples at Adria.

The zoomorphic pendant was found in a burial dating
to 310-490 BC along with another bead with a zig-zag
decoration that can be considered to be Sf Phoenician
origin dating to the VII-VI century BC", A comparison
can be made with similar examples [rom the cemetery
of Novo Mesto in Hlyria where there are many exam-
ples ol various colours®.

 For the globular examples of Montebello, Rura Serayisn 2001, p. 200.201; tig. 3. 16,
S Gameactura 1987, tpe Hoand p. 212, cat, 733 and GAspacuiaa 1986, lig. Lo

CTAMBACLRTA 1986, fig, 1o GamBacurra 1987, p, 212, cat. 73,

W Sarzant 1984, fig. a p. 801; for lsola Rizen Satzany 1998, tab, 1B, 1-2; there s also o bead with zipzag decoration from Isola Rizen,
comparable with a known example from Altine of a typology less common than that of decoration at spiralor alternate bands, Sazann 1998,

tals. XLIX B, 9B, tomb 104; Saizan 1996, b, XXVIC 7, tomb 63,

Seprnieh 1982, wpe E 1, b, 111 for the definition of the type p. 10; lor the dating of the type, fig, 44 and p. 30.31,
For Nove Mesto, Newo Mesia V 2000, p. 51 C; p. 106, tab, 20, tomb 31, L a-d; p. 110, ab. 24, womb 35, 16: p. 112, tab. 26, tomb 40,

2. p- 133, taby. 47, 7.
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An interesting diffusion pattern is also emerging for the
anthropomorphic pendants where again there are simi-
larities with the Hlyrian territory in the area of Sava,
at Novo Mesto, from where they spread to the internal
arcas of Moravia and the Carpathian basin™, A trade
route for these beads associated with the diffusion of
coral in the area of the Sava has already been proposed
and the presence of these beads in the territory of Adra
is an interesting Adriatic confirmation of this hypothe-
sis (I Celtd 1991, p. 279).

.G

3.6. Etruscan vessel forms (cat, 96 - 97).

In addition samples have been taken from two Etru-
scan artelacts held in English collections. These here
are representative of a core-formed glass vessel type
unique to Ftruscan contexts. Initially identified L_\;
Haevernick in 1959, the “stachelflaschen™ (scale deco-
rated vessels) have since been studied on typological
grounds by a number of scholars (HAEVERNICK 1959,
1961, HAarpeEN 1968, Giunton 1996, Marrtiin 1994).
Most are held in collections in Italy, and many are of
poor provenance. Those from secure contexts have
been dated 1o the period 650 - 550 BC. No previous
chemical analysis has been performed on this group,
and this study is the first attempt to characterise the
glass employed in their manufacrure.

Although the underlying form, whether oinochoe, ala-
bastron or aryballos. may have an eastern origin, the
decoration is known only from Etruscan material sug-
gesting they were produced within the Etruscan world.
Given the established earlier glass making tradition in
the Po valley it is useful to explore the relationships
between the technology of the Erruscan glass vessels and
the Final Bronze Age Turopean glassmaking tradition,

AT

4. GrassworkmnG Toors

Both Frattesina and Mariconda have whole or fragmen-
tary ceramic plates, in addition to conventional crucible
forms with glass adhering to them. These artefacts are
not shallow crucibles, but represent a previously unre-

ported ool type associated with bead torming. This
artelact type consists of purpose-made ceramic plates
(e.g. catalogue 2) and re-used pottery (eg. cat. 28).
Their common characteristic is that the flat plates have
had maolten glass on one surface. Their presence at both
Frattesina and Mariconda permits interences concer-
ning the glass rechnology at both sites.

The nearest parallel in the glass literature is a flat iron
plate recovered with beadmaking material from 8"
Century AD contexts at Ribe in Denmark (Gam 1990),
Copies of the Ribe plates have been emploved in
experimental beadmaking at Lejre for preheating, as a
working surface and finally annealing after bead fabri
cation. However, these functional analogies are inap-
propriate for understanding the role of the flat ceramic
plates recovered from Mariconda and Frattesina, The
ceramic plates from Mariconda and Frattesina have
been used in a different manner, since they have been
designed for use with molten glass.

The re-used oinochoe lid from Mariconda (see cat. 28)
has had a retaining rim of clay added prior 1o the glass
being deposited. Clearly this was fabricated with the
knowledge that the glass on its upper surface would be
molten. This observation has implications for not only
the manner in which the beads were manufactured, but
also the nature of the pyrotechnology emploved at
Mariconda. The form is curious- if the glassworker
intended the object 1o simply act as a reservoir for
molten glass, then the under side of the lid would have
been more appropriate, since it already has a projecting
lip tor locating the lid in an oinochoe jar. It is suggested
that the selection of the flat side was to avoid the deep
recess (10.5 mm), since an essentially flat surface was
required: perhaps for the gathering of hot glass on a
mandrel/pontil at a very low angle.

There is no direct evidence of glass rpaking at Mari-
conda, and it has been assumed that the glass has
simply been heated and worked. Glassworking as
opposed 1o glassmaking, can be a much lower tempe-
rature activity: beads and similar artefacts can be for-
med from softened glass rather than from “liguid”
glass. The implication of this is that whilst glassworking
is an activity requiring a high degree of skill and
technical ability, it is distinct from the more specialised
activity of glassmaking, which requires higher tempe.
ratures and empirical “knowledge™ of glass chemistry.
However, the presence of the oinochoe lid with its lip
designed to retain the molten glass, demonstrate the

T Celr 1991, p, 273276 and p. 273 for the Moravia: po 277-285 and fig. a p. 278 lor the Carpathian basin, For the examples from Newo

Mesto, Nove Mewra V 2000, hg. 720 A p. 124, v 38, tomb 63, 9,
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rechnical capacity of the Mariconda workers to achieve
temperatures appropriate for glassmaking. The delibe

rate high temperatures in use at Mariconda demonstra-
te the possibility of sophisticated high temperature
processes like glassmaking and colouring.

The assemblages from Frattesina and Mariconda also
included a large number of fragments of flattish glass
Jisks. From the edge fragments, it is possible to suggest
that these have a consistent diameter, approx. 8-10 cm,
and are between 0.6 and 1.5 em thick. These disks
appear to have been poured onto a Hlat surtace, and on
occasion manipulated (there are tool marks on the
upper surface) whilst soft. 1t is suggested that the disks
represent a convenient form for the storage of unworked
glass and are therefore ingots.

AT

5. ANALYTICAL PROCEDURE

Chemical analysis of the samples was undertaken using
electron-probe microanalysis. This has a number of
clear advantages over other instrumental techniques,
Only micro samples are required- a fragment 1-2:m m’
is sufficient, which proves to be minimally intrusive
upon the artefact, requiring less intervention than the
cleaning of an area for Xeray fuorescence analysis
(XRF). The technique can simultancously detect and
quantitatively analyse 22 oxide components. The tech-
nique is well established for the analysis of silica-rich
materials (i.c. both, geological samples and archaeolo-
gical glasses - Hinperson 1988 (a) and (b)),

The analyses of the micro samples were undertaken
using a Cambridge microscan 9 system, at the Dept. of
Farth Sciences at the University of Oxford. The indi-
vidual samples were mounted in epoxy resin blocks and

Scale 1:1

Figure 1 - Polished epoxy resin with: samples embedded ready foar

analysiy

polished flat to remove weathering lavers and present
a flat surface for analysis,

The samples were analysed at 20 kV. with a beam
current of 40 nA, and a defocused beam of 80 micron
diameter. The analyses were quantified using glass
standards supplied by Dr Robert Brill of the Corning
Muscum of Glass. The analytical procedure has been
published in greater detail elsewhere (HENDERSON
1988b).

AT.

6. RisuLrs

The compositional data is summarised below in tabular
form. A full review of the errors is not included here.
A number of results have been excluded, because they
were analyses of weathered material, or inclusions
unrepresentative of the glass matrix. Typically these are
analyses of weathered areas or unfused raw material,
with silica contents of 90 %. Other more varied com-

ositions have been excluded if the total composition
i)ius outside of 100 % +/- 5%. These results outside the
accepted range reflect the problems associated with
analysing archacological materials in contrast with la-
boratory-prepared  standards. The inhomogeneity of
the material is discussed further below.

AT

7. Discussion

The results from the Final Bronze Age material are
consistent with those previously published (see Tubles
2 and 3 below).

However, three of the Frattesina glasses are significan-
tly different from the general pattern: they contain
such a low soda content that they should be catego-
rised as potash glasses (e, glasses in which the
significant alkali is potash alone), Samples 236 - cat.23;
235 . car.27 and 294 - cat.3, all blue translucent glasses,
contain less than 2 % Na20 (1.3, 0.96 and 1.76 Yo
respectively). These glasses may reflect the variability
observed in plant ash composition (e Brii 1970,
Bezueropov 1975 and Sanprrson, Honer 1981), but
the soda contents of all the Final Bronze Age glasses
do not reflect a continuum from the lowest to the
highest, but are bi-modally distributed suggesting two
distinct glass compositions.

The contemporary adjacent site of Mariconda is using




Frattesina (n=25) | Mariconda (n=19) * Previous studies (n=68)*

Average range Average range average range

Low Nuzf) 5.12 1.96-8.83 5.92 4.79-6.73 5.96 3.07-8.8

High K.0O 10.62 6.24-17.3 9.50 6.99-12.03 9.26 5-13.09
Low MgO 0.80 0.50-1.9 0.82 0.46-1.76 065 | 0413

Table 2 - The soda, potash and magnesia contents of maxed alkali glasses from this study compared with earlier

work, values t weipht percent.

Na O KO Mg

Rathgall (n=16) 9th-7th C, BC average 7.7 847 (.68
range 3388 | 73103 ] 06080

Kasscll (n=4) 12th-8th C. BC average 4.6 10.6 0.58
range 3.07-5.6 8.97-13.9 (0.54-0.63

Frattesina (Brill) (n=6) 12th-9th C. BC average 5.63 991 (.58
range 4.85:6.91 8.71-12.30 0.43-0.7

Fraitesing (B+V) (n=3) 12th-9th C. BC average 6.06 | 943 | 0.82
range 5.0-7.4 8.5-9.9 0.7-0.9

Frattesina (Biavati) (n=3) 12th-9th C. BC average 5.15 7.82 0.62
range 3.79-6.12 6.77-8.96 0.59-0.64

Grotre de Bringairet (n=10) | 16th-12th C. BC | average 6.72 8.78 0.75
o range 4.3-8.0 6.5-11.8 0.64-0.58
Grotte de Sindou (n=2) 12th-10th C. BC | average 65 8.35 0.6
range 6.0-7.0 7.8-8.9 0.4-0.8

Billy le Theil (n=11}) 12th-10ch C. BC | average 4.4 108 0.6
range 3.5-4.8 9.1-11.3 0.5-0.6

Le Fort-Harrouard (n=4) 1500-1 100 BC average 4.75 818 (.35
range 3463 5-10.2 0407

Le Depot de Reallon (n=4) | 1200-900 BC average 4.98 9.48 0.65
range 3.5-6 B.7-10.7" 4-1.3

Rancogne (n=2) 1200-900 BC average 4.65 8.6 0.7
range 4548 7.894 0.6-0.8

Gord (n=1) 2895-2420 BC(?) | 1 sample T 92 0.6
Vicofertile (n=1) 1500-1100 BC | sample 5 10.5 0.58
Quingento (n=1) 1500-1100 BC I sample 6.6 9.5 0.5
all mixed alkali (n=68) 2895(2) - 600 BC average 5.96 9.26 0.65
[ range 3.07.88 | 5-13.09 0.4-1.3

Table 3 - Values of sada, potash and magnesia from earlier studies of prebistoric mixed alkali glasses. Values taken
Srome: Rathgall (Hexperson 19886, 16 analyses), Kassel (Harivan et Alii 1997, 4 analyses), Frattesina (Brin. 1992,
6 samples) (Verira, Biavarr 1989, 3 analyses) (Biavarr 1983, 3 samples), Grotte de Brinairet, Grotte de Sindou,
Gard (Guiane et Alii 1991), Billy le Theil, Rancogne, Le Fort-Harrouard, Le Depot de Reallon (Graruze et Alii
1998), Vicofertile and Quingento (Beruintant et Alii 1998).
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a similar mixed alkali glass (sce Table 2 above). The
distinctive mixed alkali glass is not being emploved in
the later material from the sites of Ca’ Cima and Canal

Bianco - these glasses are all from the later, Mediter-
ranean tradition of low magnesia, soda-lime-silica glas-
SCS.

Ca” Cima Canal Bianco Ca" Garzoni
i | average range average range average range
Na_,f) 16.82 14.73-19.37 16.23 12.96-18.09 16.22 13.82-17.94
KO 031 0.06-0.36 0.77 (.38-1.11 0.68 0.35-0.56
MO 0.53 042068  |065 | 035114 0.44 0.53-0,82

Tuble 4. Values for the soda, potash and magresia compositions in glasses from the sites of Ca” Cima, Canal Branco

and Ca" Garzon.

On the basis of these analyses, one can argue that the
rradition of mixed alkali glass production use does not
continue until the 6" —4" Centuries BC in the Po valley.
However, several other factors should be considered.
The cultural context of the archacological artetacts are
very different: the Late Bronze Age material from Ma-
riconda/Frattesina and the later 64" Centuries BC
assemblages from Ca’ Cima/Canal Bianco. The former
sites” glass originated in domestic and industrial contex-
ts compared with funerary contexts for the latter. The
necropolis ar Canal Bianco is associated with a Greek
colonial settlement, and therefore the glass assemblage
may be less likely to consist of locally produced material.
Nonetheless, there is a distinet dislocation in the type of
glass being used in the Po Valley across this (rather long)
chronological period: an argument for continuity of
production cannot be made.

7.1. Mixed Alkali and Soda-Lime-Silica Glasses

None of the linal Bronze Age or the later 17 Millennium
BC glasses sampled 1o date are from the carly Medi-
terrancan tradition of high magnesium soda-lime-silica
glasses, such as those from Egypt analysed by Luvouist
and Brit (1993), This glass type does occur in Euro-
pean Final Bronze Age contexts, for example in France
at La Colombine (Champlay) and at Fort Harrouard
where it was recovered alongside mixed alkali glass
(Gramuze ef Alif 1998, p 19 - 20). A convenient way
ol reviewing the distinet glassmaking traditions is 1o
plot them in terms of their principal discriminating
components, in the form of a scatterplot of potash
against magnesia content (after Henoerson 1988a, fig. 3).
In Chart 1 (see above) the magnesia and potash com-
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Chart 1 - Magnesia vs potash contenit for 2 and firet Milleniuon BC
glasses, data from thes study and from Licyouist ann Briy (1993),

ponents of the analysed samples can be used to distin-
guish between the mixed alkali and soda-lime-silica
slasses, To demonstrate the difference between the two
soda-lime-silica glass types, a number of examples of
high magnesium, soda {i:ne silica glasses from 14" C.
BC Egyptian contexts (Amarna) have been included
(from Livouisy, Bri 1993).

7.2. Colourants
Both the Frattesina and Mariconda assemblages contai-

ned blue translucent. red opague and red-blue glasses.
T'he red and blue colouration is principally derived from
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the copper content and is dependent upon its oxidation
state. Where the glasses are blue coloured the copper is
present as cupric oxide (CuQ), in the case of the red
coloration, the copper is likely to have been reduced to
cuprous oxide (Cu,0) and/or particles of metallic cop-
per. In finished items such as the beads, this indicates a
tinal heat treatment in a reducing atmosphere (which
may be an accident of the annealing process). The red
ingots suggest that they also have been subject to a
similar process. The ingots may have been annealed after
their formation indicating that a value was placed in
their not fracturing before re-melting, alternatively the
ingots have been reheated (accidentally?) in a reducing
environment alter being made, There 1s no clear corre-
lation between the glass colour (either ingots or beads)
and the copper content of individual samples. The dif-
ference between red and blue glasses was achieved by
control of the oxidation state of the glasses. What does
appear signilicant is that the ingots contain more copper
(mean of 4.09 wt.% ), compared with a completed-bead
average of 2,09 wr.%. This suggests that the ingors may
be specilically produced with the intention to colour
other glasses. It is not possible to definitely establish at
which point the colourants were introduced into the
glass- cither during the initial fusion of the raw compo-
nents, or at a later stage after a basic glass had been
formed. The presence of clear or faintly coloured glasses
amongst the assemblages means that it is possible that
there was a distinet two stage process,
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Chart 2 = Copper oxede vs-cobalt oxide content in Blue glavsex from
Marieondis and Frattexina, note the low levels of cobalt required to
ctdonr the plassey

Although copper is the dominant colourant for all of
the blue Bronze Age glasses. a number of the Maricon-
da glasses and a single example from Frattesina are
coloured by cobalt. This may indicate variation in the
primary glass production, or that the glasses are being
coloured away from the prulmr\ source, and in the case
of Mariconda and Frattesina, in different ways. The
negative correlation between copper and cobalt con-
tents (see Figure 2 above, and Table 5 below) demon-
strates the degree of technical control employed in
coloration. Cobalt is not simply being introduced into
the glass melt as a contaminant in the copper ore, since
it is being selected as an alternative 1o an increased
copper content and added as a tiny component.
The identitication of cobalt sources in glass, fatence
and glazes has been the subject of discussion by a
number of authors who have linked the association
between cobalt and other elements to specihic geolo-
gical sources. Associated components include: alumina,
copper, manganese, iron, nickel, zinc, arsenic, anti-
mony and lead (Renren 1998, p 246: Bron 1988:
Farnsworrn Rircme 1938, p 158 = 165: Kazmakzyck
1987, Savee 1963; Graman 1961; Henperson 1983, p
280 and 1989, p 33-36, Garner 1956, Youne 1956,
Dayron 1981, p 57, Biros ef Alif 1990, Graruze et Al
1998, p. 23). Whilst it is beyond the scope of this paper
to comprehensively review the existing literature on
cobalt in glasses, it is important to discuss the associa-
ted components in the glasses analysed here (further
discussion will be published in the near future).
Table 5 1s a correlation matrix between variables that
have previously been associated with cobalt. As noted
above, there is a negative correlation between copper
and cobalt, indicating that the copper colourant in the
blue glasses is not derived from a cobalt-rich copper
ore. The cobalt 1s positively correlated with iron, nickel
and arsenic, Cobalt in these samples fs not correlated
with lead, alumina, manganese, zinc or antimony. The
fact that copper is negatively correlated to arsenic,
antimony, iron and nickel reinforces the interpretation
of these components not being associated with the
copper colourant, but with their introduction alongside
L‘U{‘MIIL
Associations with alumina have been linked to cobalt
sources from Egypt (Farnsworrs, Rircrie 1938, p. 158
165; Kazmarzycrk 1987). Associations with zinc have
been suggested for Tranian cobalt sources (HENDERSON
1985 and 1989,) but its presence in Mycenean and
Egyptian glasses contrasted with its absence in Meso-
potamian glasses (HENperson 1989 and Savie, SMimh
1967); amongst cobalt coloured enamels from Limoges.
zince was present in increased quantities only amongst
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COO | AL203 | MNO | FEO NIO Cuo ZNO | AS205 | SB205 | PB20S5
COO Pearson Correlation | 1,000 | 145 -.024 ABGME | 7547 HOSE | 08T Auyre | 293 230
AL203 Pearson Correlation | 145 1.0 M5 A&7 | 110 069 - 086 A A4 RS
MNO Pearson Correlation - (12 05 1.000 060 -.159 52 073 074 002 . 260
FEO Pearson Correlation | 486" | 487°° 0l 1.000 S505%% | 623 [ 013 356 | 441 | 086
NIO Pearson Correlation | 7345 | 110 159 St |00 -6 057 w20 SESEE | -2
CUO Pearson Correlation OB - 069 052 62500 | A0S L) - 180 A6 | 32370 | 164
INO Pesrson Correlation | 087 - (86 73 13 057 80 1,000 027 -029 88
AS205 Pearson Correlation | 49757 | 064 - 074 356% | B21% | -426%F | <027 | LOOO | F24MN | 149
58205 Pearson Ci weelation 293 A4 M2 A4 e SREF 323= 0nra Ay fir ) ek 1000 0l
PB205 - | Pearson Correlation | 230 | 185 2640 86 112 64 88 149 010 (R

w5 Correltion is significant at the 0.01 Tevel (2:pailed).
* Correlation is significant at the 0,05 Tevel (2-tailed).

Table 5

later material (1200 — 1350, rather than the earlier
assemblage 1100 — 1200). Manganese has been noted
as a chronological marker for cobalt colourants in
Chinese glazes with increased manganese content after
1400, seen as the use of local cobalt sources (GARNER
1956), There is a widespread presence ol cobalt mine-
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Figure 3 - Copper and Tinaxide contents of Fmal Bronze Age Blue
plasses,

Correlation: milvies Petiveen ke oxides, all blue glasves from Miriconda amd Frattesta

rals in Germany, Austria, Switzerland, Czech and Slo-
vakia (Henperson 1985, p 280) making it difficult 1o
locate a likely source for these samples, but associations
with nickel and arsenic have been noted for cobalt
mineral skudderite in the Blackforest (HexpERsON 1989).
Both Graiman (1961) and Hlexperson (1989) recom
mend caution when attempting to locate specific cobalt
sources: at present it is safest to distinguish the Frat-
tesina and Mariconda samples trom known Egyptian,
Iranian and Chinese cobalt sources, and suggest that
Central Europe is a most likely origin.

The copper employed as a colourant cannot be readily
related to a specific bronze composition, since there is
not a simple correlation between the copper and tin
components in the glass. However, the two oxides are
positively correlated:

CLUO SNO?2
CUO | Pearson Correlation 1.000 TI2EN
SNO2| Pearson Correlation TS2EN 1.000

== Correlation is significant at the 0.01 level (2 wiled).

Table 6 - Correlation between copper oxide and tin oxide
content of blue glasses from Maricondu and Frattesina.
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There is a tendency amongst the Frattesina blue glasses
for the copper and tin contents 1o increase together -
but this is not an exclusive relationship. A number of
high — copper glasses from both bronze age sites
contains little tin, suggesting pure copper is available,
and 1|1L‘;:|L'I.'&.‘il'l'lalkulh dare not hi11111|} reliant on n-.:g'nn.,{-,u'}.
use of copper alloy materials for their colourant, This
observation demonstrates that the glassmakers were
sufficiently familiar with metallurgy to recognise the
ﬂ'l'.' ol copper '.Ilnlu' as a L'nlnur;l!li, ;md [0 l):_' -.|11|1.- [
gain access 1o the pure metal.

7.3. Opacification

The Bronze age glasses are not opacified with calcium
antimonate as found in earlier Egyptian glasses, and as
are the later glasses —see below, but by the inclusion
of unfused silica-rich crvstals. This observation was
originally made by Verrra, Biavan (1989), and can be
contirmed with reference to Figure 4 below.

The different phases in the sample can be readily
identified in the backscattered SEM image (in which
the colour density reflects the relative average atomic
number of the sample): the pale area is the glassy
matrix, and the darker grey areas are silica rich. This

| .-'.;j-_'. re <4
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difference of composition was confirmed using semi
quantitative energy dispersive analysis on discrete zo
nes of the sample surface.

A number of features are worthy of note. Firstly, there
is a weathered zone on the surface of the glass, where
the action of ground water has leached away the alkali,
leaving behind a silica-enriched area. Beneath the
weathered zone is an area of almost pure glass, some
600um deep. It is suggested that this area, being close
to the surface of the glass whilst last in use, was hotter
than the main body of the glass, and therelore is
completely vitritied. The main body of the sample is
made up of glassy matrix containing silica rich nclu
sions, the shape of which are echoed by cracks caused
by differential thermal contraction during cooling.
These cracks have left a relatively porous structure,
and weathering similar to that at the surface has raken
p]uiq: in which the alkali has been preferentially remo.
Vo,

7.4. Analysis of Etruscan vessels and data

Although three samples from two artefacts do not
represent a comprehensive survey of Etruscan glass
vessels, the results are worth commenting upon. Firstly
it is interesting to note that despite their separate
provenance, the two vessels have a remarkably similar
Ci‘il'l‘l1ihl1’_‘|',

Etruscan glass vessels

650-550 BC
i average Range
N;l_'ﬁ ) 17.9 17.62-18.08
K0 .33 0.31-0.36
E:( ) —Ill—il 0.4-0.42 |

.I-r#?.’r{' 7 - J\f‘]. carn e s m‘ f:!rf,l_l.';.fr..' _:_;;";J_\"r.-_-._

The Erruscan glass vessels are fabricated from low
magnesia soda-lime silica glass: they have a low pho
sphate content (avg. = 0.02 wt.%), and raised chlorine
and sulphur levels associated with the use of ether
natron or a soda-rich plant ash.

They are separated by their colouring agents: both
contain copper (104 and 1.99 wt.% respectively). The
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darker, more densely coloured vessel also contains 0,11
wt.% cobalt oxide, sufficient to give the piece its hue,
Most importantly, these analyses demonstrate no link
whatsoever between the North ITtalian mixed alkali
alassmaking tradition and the Etruscan core-formed
lass w:sscﬁ;,

7.5. Ca' Cima

The glass from Ca' Cima is a small group of 7" 6"
Century BC glasses (7 samples), but represents a range
of colours. All are low magnesia, soda-lime silica glas-
ses, with significantly higher calcium oxide than the
Final Bronze Age material, and also slightly higher than
the other Tron Age material. Since the magnesia and
soda levels are consistent with a natron-type glass, this
gl:ls«:!. has probably been made with a highly calcerous
siand.

Frattesing | Mariconds | Ca” Gima | Canal Bianco | Ca™ Garzoni

210 2.4 916 7.9% A7

Tahle & - Mean caletnm oxide content of glisses frone the different
stes (i wert™Vod

Four of the samples are opaque (one blue: sample 265
- cat.83, and four white samples: 267, 269, 270 - cat.78;
80) and all have correspondingly high antimony and
calcium contents indicating that calcium antimonate is
the opacifying agent. This would also account in part
for the raised calcium levels. The blue translucent glass
is coloured with cobalt oxide alone (sample 268: 0.11
% Col), 0.26 % CuQ), compared with the opacified
blue glass (sample 265: CoO undetected and 3.45%
CuO).

AT

CONCLUSIONS

Whilst this report is concerned with work in progress,
a number of initial conclusions can be drawn:

- The mixed alkali glass identified in carlier studies is
also being worked outside of Frattesina in the Po valley
in the final Bronze Age. The polity of Frattesina does
not have sole control over the working of glass. The

identification of this compositional type in both glass
and faience across Europe during the Middle Bronze
Age (and possibly carlier) demonstrates the existence
of a well established regional tradition.

- The broad distribution and longevity of the tradition
throw up an apparent contradiction: the processes
involved in the production must have been caretully
controlled to generate such a consistent composition,
yet the knowledge is not apparently restricted 1o a
single place or period. Models of the control of tech-
nical knowledge need to be developed to take account
of this pattern.

- There may be localised variation in the use of colou-
ting agents, but the basic glass is the same. Further
analysis of the published data is necessary to explore
internal differences, which may indicate subtle locali
sed variation within the tradition.

- Generally :;f aking, there is no indication of conti-
nued mixed alkali glassmaking tradition into the 6" and
sh, BL.

- The Etruscan glass vessels cannot be linked to the
earlier mixed alkali tradition of N, Ttaly. More samples
are required to fully characterise these glasses.

As work progresses, and the number of analyses incre-
ases, it wi%l] become increasingly possible to evaluate the
internal differences within the mixed alkali tradition,
and further elaborate the technological characterisation
of this glass type. Additional samples of marterial from
sites contemporary to Frattesina and Mariconda will
help delineate the use of this glass, and establish the
range of typological forms employed. It is particularly
important to undertake further analyses of carlier glas
ses from Duropean contexts. It is also hoped that
further analysis of the compositions in comparison with
data from work on copper-alloy and geological material
will elucidate the relationship between the glass and
metal industries. Tt may be possible to relate the glass
colourants to shifting use of metal ores in the Late
Bronze Age.
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APPENDIX 1.: SAMPLE CATALOGUE

Fratta Polesine
Abitato di Frattesina ¢ necropoli di Fondo Zanotto

1

Location: M.AN. Adria

Site: Prattesing - surface [ind

Dating: 1200-850 B.C.

Invent: 16 32893

Description: frazment of crucible with lrrq_uLlr spread of
translucent aqua glass adhering to upper surface. Marked as
1G 31893, but published as 1G 32893, Crucible form is of
a shallow bowl with straight sided sloping sides. Fabric is
grey and coarse with large crystalline mnclusions.
Dimensions: Base of crucible 14 mm thick, sides taper from
buse to 6 mm at undecorated rim. Glass an irregular spread
50 mm x 35 mm up to 4 mm thick. D Mix 1986, p. 126
and 138.

Sample 221

2

Location: Mus.Civ.Rovigo

Site: Fratresina - surface find

Dating: 1200-850 B.C..

Invent.: 272079

Description: irregular fragment of a crucible/ceramic pla-
tform with translucent blue glass adhering 10 one, slightly
convex surface. Glass includes swirls of opague red j.,l.lh-:-
Ceramic plate, red fabric, used as working platform in
beadmaking.

Dimensions: width 34 mm x 48 mm, 8 mm thick. Glass
covers an area of approx. 25 x 28 mm and is 1.5 mm thick.
Sample 295 = translucent blue glass.

Sample 296 = red swirl within blue glass.

3

Location: Mus.Civ. Rovigo

Site: Frattesina - surface find

Dating: 1200-850 B.C..

Invent,: none _

Descriprion: Tragment of crucible with translucent blue glass
adhering 1o the inner surface. The crucible fabric has been
overheated on the outside and begun to melt. and has two
distinet zones: a dark reddish brown exterior and a yellowish,
reduced interior.

Dimensions: The crucible fragment is 30 mm wide and 50
mm long and up to 15 mm rr;ic]:. The glass is an wrregular
spread up to | mm thick.

Sample 294

4

Location: M.AN. Adria

Site: Frattesing - surface lind
Dating: 1200-850 B.C.
Invent.: 1G 32893

Description: fragment of a disk ingot of dark blue o e
glass. Fragment includes a rounded edge and is twisted from
being manipulated whilst hot and plastic. Upper surface has
the indications of trails of hot glass which have incompletely
fused with the main body of glass. These trails are from either
the drawing off of glass from the ingot, or the formanion of
the disk, Matrix is heavily seeded.

Dimensions: Width 58 mm, length 75 mm, thickness up to
16 mum,

D Min 1986, p. 126 and 138,

Sample 222

Location: M AN, Adria

Site: Framesina - surface find

Dating: 1200-850 B.C.

Invent.: 16 S0883

Description: fragment of a disk ingot of dark blue opague
glass with large area of red coloured surface. Fragment
includes a rounded edge and is twisted from being manipu-
lated whilst hot and plastic. The red surface is on the
underside, and is probably due to the localised reduction of
the copper content. which otherwise colours the glass blue.
Possibly from the annealing of the disk in hot ashes.
Dimensions: Widdh 43 mm, length 58 mm, thickness up o
11 mm,

D Miv 1986, p. 126 and 138,

Sample 223

6

Location: M AN, Adria

Site: Fratresing - surface find

Dating: 1200-850 B.C.

lnvent,: 16 BO883

Description: Irregular fragment of a disk ingot of dark blue
opague glass. Twisted, and showing signs of having been
pinched by a ool whilst hot and plastic. Matrix 1s heavily
SEC{!‘L"{!A

Dimensions: Width 44 mm, length 65 mm, thickness up to
13 mm,

De Min 1986, p. 126 and 138,

Sample 224

7

Location: M.AN. Adria

Site: Prattesina - surface find

Dating: 1200-850 B.C.

Invent.: 1( 8083

Deseription: irregular fragment of a disk ingot of dark blue
translucent glass, Fragment includes a rounded edge and is
rwisted from being manipulated whilst hot and plastic,
Matrix 15 heavily seeded.

Dimensions: Width 36 mm, length 50 mm, thickness up 10
12 mm,

D Mix 1986, p. 126 and 138,

Sample 225
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Locaton: Mus. Civ. Rovigo

Site: Frattesing - surlace lind

Dating: 1200-850 B.C.

Invent.: none

Description: fragment of flat disc of blue translucenr glass
with red patches on the (reduced) surface. Smooth rounded
outer edge. Ingot fragment,

Dimensions: Width 295 mm, length 44.5. Thickness 10-14.5
mm. Estimared original diameter of disc: 100 mm.
Sample 293,

9

Location: Mus. Civ. Rovigo

Site: Frattesing - surface tind

Dating: 1200-850 B.C.

Invent.: 272059

Description: fragment of flat disc of green translucent glass.
Heavily seeded. Smooth rounded outer edge. Ingot frag-
ment,

Dimensions: Width 15 mm, length 19 mm.

Sample 300

10

Location: Mus, Civ, Rovigo

Site: Frattesing - surface find

Dating: 1200.850 B.C.

Invent: 16 17319

Descriprion: irregular fragment of disk of blue translucent
plass, covered with a red (reduced) surface. Ingot fragment.
Dimensions: Thickness varies from 6.5 o 11,5 mm. Width
46 mm, length 74 mm,

Sample 292

11

Location: M.AN. Adria

Site: Frattesina - surface find

Dating: 1200-850 B.C.

Invent.: 1G 80883

Description: irregular tragment of working wasre, possibly
the edge of a disk ingot, of translucent aqua glass. Upper
surface has signs of trails which are not fused fully into the
body of the glass after working formation of the piece.
Dimensions: Width 30 mm, length 42 mm.

D Min 1986, p. 126 and 138,

Sample 226

12

Logition: MLAN. Adria

Site Prattesing - surtace tind

Dating: 1200.850 B.C.

Invent,: 10 BOSS3

Description: irregular fragment of working waste, possibly
the edge of a disk ingot, of opague blue glass with large area
of red coloured surface. The red surface is probably due to
the localised reduction of the copper content, which othe-

rwise colours the glass blue.

Dimensions: Width 21 mm, length 30 mm. thickness 12mm.
De Min 1986, p. 126 and 138

Sample 227

13

Location: M.AN. Adria

Site: Frattesina - surface find

Dating: 1200-850 B.C.

Invent.: 16 BOSSS

Description: irregular fragment of working waste, possibly
the edge of a disk ingot, of opaque blue glass with small area
ol red coloured surtuce. The red surface is probably due to
the localised reduction of the copper content, which othe-
rwise colours the glass blue. Upper surface very uneven from
being manipulated whilst hot and plastic.

Dimensions: Width 27 mm, length 38 mm, thickness up 1o
4 mm,

DE Min 1986, p. 126 and 138,

Sample 228

14

Location: Mus. Civ. Rovigo

Site: Frattesina - sutface find

Datng: 1200-850 B.C.

Invent.: 272059

Description: irregular fragment of waste lass - a fused lump
including fragments of stratified eyve beads (whire eyes on
green matrix), blue ranslucent glass and green translucent
plass.

Sample 297 = green translucent glass.

Sample 298 = white opaque glass.

Sample 299 = blue translucent glass,

15

Location: Mus, Civ, Rovigo

Site: Frauesina - surface find

Dating: 1200830 B.C.

lovent.: 1G 272059 "
Description: pinched trail of pale green translucent glass.
from the working of hot glass.

Dimensions: Width 6 mm, length 20 mm.

For experimental parallels see Gannt 1990,

Sample 301

16

Location: Mus. Civ. Rovigo

Site: Fratresina - surface find

Darting: 1200-850 B.C.

Invent.: I1G 32865

Description: annular bead of blue translucent glass with
red parches on the surface. From a group of 240 similar
beads.

Dimensions: Width 4 mm. length 2 mm.

Di: Min 1986, p. 126 and 138,

Sample 290
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17

Location: Mus. Civ. Rovigo

Site: Frawesina - surface lind

Dating: 1200-850 B.C.

Invent.: 1 32865

Description: Annular bead of blue translucent glass with red
patches on the surface. From a group of 240 similar beads.
Dimensions: Width 4 mm, length 2 mm,

D Min 1986, p 126 and 138,

Sample 291

I8

Location: M.AN. Adria

Site: Frawesing = surface find

Daring: 1200-850 B.C..

Invent: 16 32888/32890

LI!JS.LIiLl!'UJ_r fragment of annular bead from blue translucent
dlass

L_,uggj_m;m Width approx. 15 mm. length 5 mm,

Di: Mine 1986, p 126 and 138,

Sample 230

19

Location: M.AN. Adria

Site: Frattesina - surface find

Dating: 1200-850 B.C.

Invent.: 1€ 32890

Description: fragment of annular bead fram blue translucent
plass.

Dimensions: Width approx. 16 mm, length 4 mmm.

De Min 1986, p 126 and 138,

Sample 231

20

Locarion: M.AN. Adria

Site: Frattesing - surface find

Daring: 1200-850 B.C.

Invent,: 1G 80881d

Description: fragment of elliptical bead of rranslucent blue
plass. Horizontal striations in otherwise smmoth surface
suggest it was formed by winding a glass trail around a rod.
Martrix heavily seeded.

Dimensions: Width 14.5 mm, length 17 mm.

De Min 1986, p 126 and 138,

Sample 232

21

Locaton: M.AN. Adria

Site: Frattesing - surlace find

Dating: 1200-850 B.C,

Invent.: 1[G 80881c

Description: halt an ellipsoidal bead from translucent blue
glass decorated with a single band of red opaque glass (<1
mm wide) wound 6 times ground the 11:;*.;«[‘

Dimensiops: 105 mm wide, 16 mm long.

SaLzant 1986, p 109 and 115,

Sample 233

22

Location: M.AN. Adria

Site: Frattesing - surlace find

Dating: 1200-850 B.C.,

Invent.: 1€ 32870 ;

Description: tapered, cylinder shaped bead trom opaque
blue gluss. I.ilf.'l?fl['itiﬁl with a Singlt'l band of upaqut‘lwﬂile
glass wrapped 12x around the bead. Band dragged into
chevrons,

Dimensions: Width 6:9.5 mm, length 25 mm.

De Min 1986, p 126 and 138 Gampacugia 1987, p 199 fig.
9, p 211 fig. 24 and p 212, Type *M™: Perle cilindriche con
decorazione a piuma d'uceello ¢ a zig-zag incrociato,
Sample 234

23

Location; M.AN Adria

Site: Necropoli di Fondo Zanotto

Dating: 1100-850 BC

Invent.: (v 80914

Description: core-formed glass vessel, in Alabastron form,
from opaque blue glass, with collar below rim. Miniature.
Dimensions: diameter 815 mm, height 30 mm.

D Min - GERHARDINGHER 1986, p136 and 168,

Sample 236

24

Location: Mus. Civ. Rovigo

Site: Frattesina - surface find

Dating: 1200-850 B.C.,

lnveny.: 1G 17319

Description: anthropomorphic figure, head and neck only,
formed on a rod from transhucent blue plass.
Dimensions: max width 119 mm. max length 19 mm.
Verita Biavati 1989,

Sample 289

25

Location: M. AN. Adria b

Site: Frattesing - surface hind

Dating: 1200-850 B.C.

Invent,: none

Description: fragment of rod-formed anthropomaorphic (2)
figure of opague blue glass, torso only, Glass marvix heavily
seeded.

Note with object: “Perla framm Antropomorfa (2), Da Frata
Polesine raccolta di superficie, sequestro carabineri 19957,
Dimensions: Width, 18 mm, length 17.5 mm.

Sample 220

26

Location: M.AN. Adra

Site: Frattesina - surface find

Dating: 1200-850"B.C,

Invent.: TG 32888/32890

Description: Fragment of annular bead of translucent blue glass.
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Dimensions: Width 16 mm. Length 5 muo.
D Min 1986, p 126 and 138,
Sample 229

27

Location: M.AN. Adra

Site: Necropali di Fondo Zanotto

Dating: 1100.850 B(.

Invent.: Gy 80919

Descriprion: annular bead of translucent blue glass. Formed
by win-.lil'lg around a rod- not smoothed,

Dimensions: Width 6.5 mm, length 4 mm.

D Miv - GErtainGHER 1986, p156 and 168,

Sample 235

Mariconda di Melara
abitato

28

Location: M.AN, Adria

Siter Mariconda i Melara

Dating: 1250950 B.C.

Ipvent,: 1[G 147000

Deseription: ceramic lid to oinochoe jar, with translucent
blue glass adhering to upper Gslightly concave side. Lid has
a lip of additional clay added 1o rerain molten glass one one
side lapplied before glass). Used as working plattorm in
beadmaking, Also see sample 201 below.

Dimensions: 130 mm in diameter, and up to 25 mm thick
lincluding ridge to locate in top of einochoe jar). Glass is
an irregular spread 95 x 75 mm, up w 3 mm thick.
Suizant 1986, p. 109 and 113,

Sample 200

29

Locagon: M.AN. Adria

Site; Mariconda di Melara

Dating: 1250950 B.C,

Invent.: 1G 147001

Description: twisted ceramic plate, with translucent blue
plass on upper surface. Irregular broken edges except for a
short (50 mm) curved edge, suggesting the plate was origi-
nally circular. Possibly used as a working platform in bea
dmiking. Also see sample 200 above,

Dimensions: length 100 mum, width 75 mm, thickness 9 mm.
Glass is an irregular spread 55 x 45 mm up 1o 6.5 mm thick.
Savzang 1986, p. 109 and 114,

Sample 201

30

Location: MAN Adria

Site: Marconda Jdi Melara

Dating: 1250-950 B.C.

lnvent.: 1[G 147015

Descriprion: irregular fragment of opaque blue glass broken

from a much larger piece (“raw glass™). None of the edges
deformed by heat,

Dimensions; 19 x 235 x 15 mm.

Satzant 1986, p. 109 and 115.

Sample 208

3l

Location: M AN, Adria

Site: Mariconda di Melara

Dating: 1250-950 B.C.

Invent.: 1G 147014

Description: irregular fragment of opaque blue glass, Roun-
ded heat-deformed edges. heavily weathered with iridescent
surface. Possible working waste.

Dimensions: 16 mm x 10 mm x 10 mm.

Sarzant 1986, p. 109 and 115.

Sample 203

52

Location: M.AN Adria

Site: Mariconda di Melara

Dating: 1250-950 B.C.

lovent: G 147017

Description: irregular fragment of translucent blue glass.
Working waste. Appears “black”, but actually intensely
coloured blue.

Sample 209

33

Location: M.AN. Adria

Site: Mariconda di Melara

Dating: 1250-950 B.C.

Iovent: 1G 147018

Description: irregular fragment of translucent blue glass.
Working waste. Appears “black™. but actually intensely
caloured blue. Matrix heavily seeded.

Dimensions: Width 8.5 mm. length 10 mm,

Sarzant 1986, p. 109 and 115. e

Sample 211

34

Location: M.AN. Adria

b_LI_q‘ M;lrin.'un-.fu L{i le:j;lﬁl

Dating: 12502950 B.C.,

Tnvent: TG 147011

Description: incomplete annular bead of translucent blue
wluss. Possibly a waster- the bead is twisted which must have
taken place whilst hot and plastic.

Dimensions: Width 4 mm, length 2.5 mm.

Savzant 1986, p. 109 and 115.

Sample 202

35
Location: M.AN, Adria
Sitg: Mariconda Jdi Melara
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Dating: 1250-950 B.C.

lovent: G 147016

Description: irregular fragment of glassy material, consisting
of three layers: blue glass (sample 204), white opaque glassy
material (sample 205), grey opague erystalline marerial (sam-
ple 206). Possibly a tragment of faience.

Dimensions: Length 15 mm, width 7 mm, thickness 7mm.

Sample 204-206

36

Location: MLAN, Adria

Site: Mariconda di Melara

Dating: 1250-950 B.C,

lnvent.: 1G 147013

Deseription: Annular bead of translucent blue glass. Clearly
made by trailing glass around a rod. Not marvered or
smoothed by heating.

LRimensions: Width, 5.5 mm, length. 2 mm.

Satzant 1986, p. 109 and 115.

Sample 217

37

Location: M.AN. Adria

Site: Manconda di Melara

Datng: 1230-950 B.C.

lnvent: 1G 147009

Descnption: wound annular bead from blue translucent
plass,

Dimensions: Width 10 mm, length 2 mm.

Satzant 1986, p. 109 and 115.

Sample 218

38

Location: M.AN. Adria

Site: Mariconda di Melara

Dating: 1250950 B.C.,

Invent.: 1[G 147010

Description: annular bead of dark blue opaque glass. Smooth
finished surface.

Dimensions: Width 6.5 mm, length 3.5 mm,

Satzany 1986, p. 109 and 115.

Sample 219

39

Location: M.AN. Adria

Site: Mariconda di Melary

Dating: 1250-950 B.C.,

Invent.: [C 147007

liz‘.s".‘ripliml: fragment of annular bead of rranslucent blue
glass.

Dimensions: Width 12 mm, length 4 mm,

Satzant 1986, p. 109 and 115,

Sample 207

40.
Location: M.AN. Adria

Siter Mariconda di Meliara

Dating: 1250-950 B.C,

Inyveni.: 1G 147002

Description: half of a globular bead from opague blue glass.
Wound bead? - horizontal striations, matrix heavily seeded.
Dimensions: Width 15 mm, length 15.5 mm.

Sample 210

41

Location: M.AN. Adria

Site: Mariconda i Melara

Dating: 1250-950 B.C.

Tovent: TGO 147005

Description: hall a barrel shaped bead of translucemt blue
glass decorated with 4 horizontal bands of opaque white
olass,

Dimensions: Width 8 mm, length 11 mm.

Satzant 1986, p. 109 and 115,

Sample 212

42

Location: MLAN, Adria

Site: Mariconda di Melara

Dating: 1250-950 B.C.

Lovent: [G 147006

Description: hall a barrel shaped bead of translucent blue
glass decorated with a band of opaque white glass wrapped
around the bead.

Dimensions: Width 8 mm, length 11 mm.

Sarzant 1986, p. 109 and 115

Sample 213

43

Location: M.AN. Adria

Sire: Mariconda di Melara

Dating: 1250.950 B.C..

Invent.: 1G 147004

Deseription: Barrel shaped bead of translucent blue glass
decorated with a single truil of opague white gliss wrapped
4 x @ the bead, Asymmerrical pinched and deformed whilst
hot and plastic- possible waster,

Dimensions: Width 9 mm, length 12 mm.

SaLzant 1986, p. 109 and 115,

Sample 214

44
Location: M.AN. Adra

Site: Mariconda di Melara

Dating: 1250-950 B.C.,

Invent.: 1G 147009

Description: barrel shaped bead of translucent blue wluss
decorated with a single trail of opaque white glass wrapped
5 x @ the bead.

Dimensions: Width 6.5 mm, length 11 mm.

Satzant 1986, p. 109 and 115

Sample 215
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45

Location: MLAN. Adria

Site: Mariconda di Malera

Dating: 1250-950 B.C.

Inyvent: 1G 147008

Description: hall a globular bead of translucent blue glass
decorated with a single trail of white opaque glass wrapped
3 x @ the bead.

Dimensions: Width 8.5 mm, length 8 mm.

Sarzant 1986, p 109 and 115.

Sample 216

Adria
Necropoli del Canal Bianco

46

Location: MAN, Adria

Site: Canal Bianco, tomb 36

Dating: 225-175 BC

Invent.: 1G 469

Description: Tapered eylinder bead of “black™ glass deco-
rated with two horizontal bands of white opague glass.
Matrix heavily seeded.

Dimension: Width 7005 mm, length 4.5 mm.

Sample 246

47

Locanon: MAN. Adria

Site: Canal Bianco. tomb 363

Dating: 500-300 BC

Invent.: 1G 4919/9168

Deseription: Barrel shaped bead of brown {weathered) glass
decorated with a single band of white opaque glass wrapped
6 x @ the bead and combed into chevrons. A band of red
and white opaque glass wrapped around the perforations. All
decoration marvered fush.

Dimension: Widih 14 mm, length 19.5mm.

Sample: 239

48

Location: M.AN. Adria

Site: Canal Bianco, tomb 363

Dating: 500-300 BC

Invent.: 1G 4919/9168

Description: Barrel shaped bead of brown (weathered) plass
decorated with a single band of white opaque glass wrapped
6 x @ the bead and combed into chevrons, A band of red
and white opaque glass wrapped around the perforations. All
decoration marvered flush.

Dimension: Width 145 mm, length 17 5mm.

Sample 240

49
Location: MLAN. Adria
Site; Canal Bianco, tomb 25

Dating: 300-250 BC

Invent.: 1G 9169

Description: Globular bead of blue translucent glass deco
rated with 8 stratificd eyes (white opaque around blue
around white opaque around blue). Eyes are inserted canes.
Dimension: Width 13,5 mm, length 12 mm.

Sample 241

50

Location; M.AN. Adria

Site: Canal Bianco, tomb 23

Datipg: 300-250 BC

Invent.: 1G 9169

Description: Globular bead of blue translucent glass deco-
rated with 7 stratified eves (white opaque around blue
around white opague around blue). Eyes are inserted canes.
Dimension: Width 13.5 mm, length 9.5 mm.

Sample 242

51

Location: M.AN. Adria

Site: Canal Bianco, tomb 391

Dating: 300 BC

Invent.: none

Deseription: Annular bead of translicent blue glass decora-
ed with six stratified eves (opague white around blue
translucent glass),

Dimension: Width 11,3 mm, length 7 mm.

Sample 257

52

Location: M. AN, Adria
Site: Canal Bianco, tomb 391
Invent.: none

Description: Anthropomorphic pendant of clear plass (shght
yellowish tinge).

Dimension: Width 5.5 - 12.5 mm, length 17 mm, Also see
sample 237.
Sample 258

53

Locaton: MAN. Adria

Site: Canal Bianco, tomb 240

Dating: 500-300 BC

Invent.: K037

Description: Fragment of a globular bead of blue translucent
slass decorated with two strified eves constructed from
white opague and blue translucent glass.

Dimension: Width 22 mm, length 205 mm,

Sample 263

34

Locarion: M.AN. Adria
Site: Canal Bianco, tomb 333
Dating: 500 BC

l”!&'nl.: none
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Description: Globular bead of dark opague glass, decorated
with 3 compound eyes and 9 opaque yellow homs. The
compound eyes are made up of white opaque glass around
a dark opague matrix into which are set two types of eye
decoration: a single vellow opaque glass around translucent
blue eve surrounded by 6 white opaque around translucent
blue eves.

Dimension: Width 14.5 mm, length 13.5 mm.

Also see Gampacurta 1987, Type “G". Perle ad occhi com-
positi, p. 212, p. 207, fig. 21.

Sample 302304,

55

Location: MLALN, Adria

Sitg: Canal Bianco, tomb 27

Dating: 225.200 B

lovent: 1G 358

Description: Annular bead of pale green translucent glass.
Dimension: Width 30.5 mm, length 10.5 mm.

Sample 244

56

Location: MAN. Adria

Site: Canal Bianco, tomb 157

Dating: 250-200 BC

Invent.: 1G 2019

Description: Rod-formed spindle whorl of pale green opaque
glass ciccnrule:l with: vellow opaque glass horns around the
base, vellow opaque glass trail around the body, yellow
opaque glass zig-zag decoration around the head on the base.
Cold worked around the perforations,

Dimension: Width at base 28 mm, length 26 mm.

Also see Fooobart and Scarrt 1970, p. 76,77 and plate 49,
Sample 247 = yellow opaque decoration. Sample 248 =
fatrix,

Sample 247 and 248

57

Location: M.A.N. Adria

Site: Canal Bianco Necropoli

Invent.: none

Description: Annular bead of blue translucent glass decora-
ted with 3 stratified eyes (white opaque @ blue translucent),
6 horns of white opaque glass and 6 horns of yellow opague
glass.

Dimension: Width 13 mm, length 9 mm.

Sample 254, 255 and 265 - Sample 254 = sample of blue
matrix, sample 255 = opague yellow decoration, sample 256
= white opaque decoration.

58

Location: M.A.N. Adria

Site: Canal Bianco Necropoli

Invent.: 1G 9170

Description: Globular bead of clear glass.
Dimension: Width 20 mm, length 14 mm.

Sample 243

59

Locaton: M.AN. Adria

Site: Canal Bianco Necropoli

lovent.: 9113

Description: Rod-formed spindle whorl of clear glass deco-
rated around the waist with 7 bosses of translucent aqua
glass.

Dimension: Width at base of 28 mm, length 22 mm.
Sumple 249-250 - Sample 249 = aqua glass decoration.
Sample 250 = matrix.

Adria
Necropoli di Ca’ Garzoni

60

Location: M.AN, Adria

Site: Ca’ Garzoni 1966, tomb 47

Dating: 200-100 BC

Invent.: 1G 11,305

Description: Cylinder shaped bead of whire opaque glass
with moulded or drawn surface to give a decoration of 15
“knops” arranged alternately singly and in vertical pairs.
Gives a granulated appearance,

Dimension: Width 6 mm, length 6 mm.

Also see Beck1926, p26-27.

Sample 272

6l

Location: M.AN. Adria

Site: Ca' Garzoni 1966, tomb 47

Dating: 200-100 BC

Invent.: 1G 112305

Description: Cylinder shaped bead of white opague glass
with moulded or drawn surface to give a decoration of 15
“knops”™ arranged alternately singly and in vertical pairs.
Gives a granulated appearance.

Dimension: Width 6 mm, length 6 mm.

Sample 273

62
Location: M.AN. Adra
Site: Ca’ Garzoni 1966, tomb 47
Dating: 200-100 BC
Invent.: 1G 11305
sseription: Cylinder shaped bead of white opague glass
with moulded or drawn surface to give a decoration of 15
“knops” arranged alternately singly and in vertical pairs.
Gives a granulated appearance.
Dimension: Width 5 mm, length 6 mm.
Sample 274

63
Location: M.A.N. Adria
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Site: Ca' Garzoni 1966, tomb 47

Dating: 200-100 BC

Invent.: 1G 11305

Description: Cylinder shaped bead of white opague glass
with moulded or drawn surface to give a decoration of 18
“knops” arranged alternately singly and in vertical pairs.
Gives a granulated appearance.

Dimension: Width 7 mm. length 6 mm.

Sample 275

64

Location: M.AN. Adria

Site: Ca’ Garzoni 1966, tomb 29

Dating: 200-100 BC

Invent.: 1G 11041

Description: Cylinder shaped bead of white opaque glass
with moulded or drawn surface to give a decoration of 18
“knops™ arranged alternately singly and in vertical pairs.
Gives a granulated appearance.

Dimension: Width 6.5 mm, length 6 mm.

Sample 276

65
Location: M.AN. Adria
Site: Ca” Garzoni 1966, tomb 29
Diting: 200-100 BC
Inyent.: 1G 11041
iption: Cylinder shaped bead of white opaque glass
with moulded or drawn surface o give a decoration of 15
“knops” arranged alternately singly and in vertical pairs.
Gives a granulated appearance,
Dimension: Width 6 mm, length 6 mm,
Sample 277

Location: M.AN. Adria

Site: Ca’ Garzomi 1966, tomb 29

Dating: 200-100 BC

Invent.: 16 11.041

Description: Cylinder shaped bead of white opaque glass
with moulded or drawn surface to give a decoration of 15
“knops” arranged alternately singly and in vertical pairs.
Gives a granulated appearance.

Dimension: Width 6 mm, length 6 mm.

Sample 278

67

Location: M.AN. Adria

Site: Ca' Garzoni 1966, tomb 29

Dating: 200-100 BC

Invent.: 16 11.041

Description: Cylinder shaped bead of white opague plass
with moulded or drawn surface to give a decoration of 15
“knops™ arranged alternately singly and in vertical pairs.
Gives a granulated appearance.

Dimension: Width 5.5 mm, length 5.5 mm.

Sample 279

Location: M.AN. Adria

Site: Ca’ Garzoni 1966, tomb 29

Dating: 200-100 BC

Invent: 1G 11.041

Description: Cylinder shaped bead of white opaque glass
with moulded or drawn surface 1o give a decoration of 15
“knops” arranged alternately singly and in vertical pairs.
Gives a granulated appearance.

Dimension: Width 6 mm, length 6 mm.

Sample 280

69

Location: MAAN. Adria

Site: Ca' Garzoni 1966, tomb 29

Dating: 200-100 BC

lovent.: 1G 11041

Description: Cylinder shaped bead of white opaque plass
with moulded or drawn surface to give a decoration of 15
“knops” arranged alternately singly and in vertical pairs.
Gives a granulated appearance,

Dimension: Width 7 mm, length 6 mm,

Sample 281

70
Location: M.AN. Adria
Site: Ca’ Garzoni 1966, tomh 29
Daring: 200-100 BC
Invent.: 1G 11,041
ription: Cylinder shaped bead of white opaque glass
with moulded or drawn surfuce to give a decoration of 15
“knops” arranged alternately singly and in vertical pairs,
Gives o granulated appearance.
Dimension: Width 6 mm, length 6 mm.
Sample 282

71

Location: M.AN, Adria

Site: Ca’ Garzoni 1966, tomb 29

Dating: 200-100 BC "

Invent.: 1G 11041

Description: Cylinder shaped bead of white opaque glass
with moulded or drawn surface 1o give a decoration of 15
“knops” arranged alternately singly and in vertical pairs.
Gives a granulated appearance. Indistinet zone on this bead
may indicate thar it was made using a two-picce mould.
Dimension: Width 6 mm, length 6 mm.

Sample 283

72

Location: M.AN. Adria

Site: Ca’ Garzoni 1966, tomb 29

Dating: 200-100 BC

lovent.: 1G 11041

Description: Cylinder shaped bead of weathered blue opague
plass with moulded or drawn surface to give a decoration of
six. or more “knops” arranged alternately singly and in
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vertical pairs. Gives a granulated appearance.
Dimension: Width 6 mm, length 5.5 mm.
Sample 284

73

Location mnn M.AN. Adria

Sitg: Ca” Garzoni 1966, tomb 29

Dating: 200-100 BC

lnvent.: 1G11L042

Description: Cylinder shaped bead of blue opagque glass with
moulded or drawn surface 1o give a decoration of 15 “knops”
arranged alternately singly and in vertical pairs. Gives a
granulated appearance,

Dimension: Width 6 mm, length 5.5 mm.

Sample 285

74

Location: M.AN, Adria

Site: Ca’ Garzoni 1966, tomb 29

Dating: 200-100 BC

Invent.: 1G11.042

Ji:,ﬂpj]_n Cylinder shaped bead of blue opaque glass with
moulded or drawn surface to give : a decoration of 15 “knops”

arranged alternately singly and in vertical pairs. Gives a
wranulated appearance,

Dimension: Width 7 mm, length 6 mm.

Sample 286

75

Location: M.AN, Adria

Site: Ca' Garzoni 1966, tomhb 29

Dating: 200100 BC

lovent: 1G 11,042

Description: Cylinder shaped bead of blue opague glass with
moulded or drawn surface to give a decoration of 15 “knops”
arranged  alternately singly and in vertical pairs. Gives a
granulated appearance.

Dimension: Width 7 mm, length 6 mm,

Sample 287

76

Location: M.AN. Adria

Site: Ca” Garzont 1966, tomhb 29

Dating: 200-100 BC

Invent.: 16 11.043

Description: Cylinder shaped bead of green opague elass
with moulded or drawn surface 1o give a decoration of 15
“knops™ arranged alternately singly and in vertical pairs.
Gives a granulated appearance.

Dimension: Width 7 mm, length 6 mm.

Sample 288

Adria
Necropoli di Ca’ Cima, scavi 1995

77
Location: M.AN. Adria

Site: Ca' Cima, romb 13/95

Dating: 510-490 BC

Invent.: 1G 9577

Description: Annular bead of blue translucent glass, heavily
pitted weathering on the surtace. Decoration has wearhered
away leaving behind a depression in the surtace: a zig-zag
horizontal band and a single eve.

Dimension: Width 13,5 mm, length 10 mm

Sample 268

78

Location: M.AN. Adria

Site: Ca” Cima, tomb 13/95

Dating: 510490 BC

lnvent.: 16 9578

Descripuion: Rod —formed animal head pendant (goat’s head)
of opague white glass decorated with eves of opaque vellow
around green glass and nostrils and mouth of green translu-
cent plass.

Dimension: Width 16.5 mm. length 31 mm, height 17 mm.
Also see Stern and Sciuck-Novre, 1994, p. 190-191 and
references. Also see Tatton-Brown in Lerje book.

Sample 267

79

Location: M.AN. Adria

Site: Ca' Cima, tomb 12/95

Dating: 500-470 BC

Invent.: 9599

Description: Annular bead of white opaque glass decorared
with a0 zig-zag horizontal band of bark brown translucent
plass,

Dimension: Width 13 mm, length 9 mm,

Sample 269

80

Location: M.AN. Adria

Site: Ca’ Cima, tomb 16/93

Dﬁi[i:'sg 500-480 BC o

Invent.: G 9387

Description: Annular bead of badly weathered green glass
decorated with 4 stratified eves which have eroded away
leaving the matrix behind.

Dimension: Width 18,5 mm length 10 mm.

Sample 266

81

Locarton: MOAN. Adria

Site: Ca' Cima, tomb 16/93

Dating: 500-480 BC

Lovent.: 1G 9388

Description: Globular bead of heavily weathered green tran
slucent glass decorated with three strarified eves : white
opaque around green translucent.

Dimension: Width 10 mm, length 8 mm.

Sample 264
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82

Location: M.AN. Adria

Site: Ca’ Cima, tomb 16/93

Daring: 500480 BC

Invent.: 1G 9386

Description: Annular bead of blue opaque glass decorated
with three stratified eyes: turquoise opaque around blue
opaque and one unstratified eye of turquoise opaque glass.
All decoration marvered flush with the surface of the bead.
Dimension; Width 12 mm, length 11.5 mm.

Sample 265

Adria

83

Location: M.AN. Adria

Site: unknown

Invent : none

Description: Globular bead of vellow opague glass. Squee-
zed into two lobes,

Dimension: Width 13 mm and 8§ mm, length 9 mm.
Sample 262

Location: M.AN, Adria

Sjly: ll[!kl“,lwn

Invent.: 21971

Description: Globular bead of opaque blue glass decorated
with 8 stratified eyes (white opaque around blue translucent
around white opague around blue translucent). Matrix he-
avily pitted.

Dimension: Width 17.5 mm, length 16 mm,

Sample 251

85

Location: M.AN. Adria

Site: unknown

Invent.: 1G 22034

Description: Fragment of globular bead of yellow opaque
plass decorated with two stratified eyes: white opaque around
blue opague around white opaque around blue opaque.
Dimension: Width 24 mm, length 25 mm.

Sample 259

86

Location: M AN, Adria

Site: Pavanello

Invent.: K013

Description: Fragment of cyvlinder (2) bead of opague tur-
quoise glass decorated with 6 stratified eyes: white opaque
around blue opague around white opaque around blue
opague. Dulbnm-.\} whilst hot and plastic- two of the eves
merge and a deep incision dragged through both the deco.
ration and the matrix. The eves not marvered flush with the
matrix. Possible waster.

Dimension: Width 13 mm, length 12 mm.
Sample 260

87

Location: M.AN, Adria

Site: unknown

Invent.: K045

Description: Globular bead of translucent blue glass deco-
rated with seven stratified eves: white opague glass around
dark brown translucent glass around white opaque glass
around blue translucent glass.

Dimension: Width 27 mm, length 23 mm.
Sample 307 (brown, white and blue)
“307(brown)”, *307(white)” and *307(blue)".

Analysed  as

88

Location: M.AN, Adria

Site: unknown

Dating: 600400 BC

Invent.: Y114

Description: Annular bead of blue opaque glass decorated
with 8 stratified eyes arranged in vertical pairs (white opaque
around blue translucent and white opaque around I:{uu
translucent around white opagque around blue translucent).
Dimension: Width 10 mm, length 5.5 mm.

Sample 252

89

Locarion: M.AN. Adria

Site: unknown

Dating: 600400 BC

Invent.: 9114

Description: Globular bead of opague blue glass decorated
with seven stratified eyes (opagque white around blue tran-
slucent around opaque white around blue translucent around
opaque white around blue translucent).

Dimension: Width 10 mm, length 7 mm.

Sample 253

90
Location: M.AN. Adria

Site: unknown

!"\'L‘.n[.: none

Description: Fragmentary annular bead of heavily weathered
brown () glass decorated with three seratified eves (white
apdgue around brown Opuague around lurqm':-i:au Opaque, and
three unstratified eyes of white opaque or turquoise opaque
glass. None of the decoration has been marvered flush with
the surface of the glass.

Dimension: Width 16 mm, length 11 mm.

Sample 261

91

Location: M.AN. Adria
Site: unknown

Invent.: none
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Description: Globular bead of blue opaque glass decorated
with four compound cyes of blue and white opaque glass.
Dimension: Width 21.5 mm, length 23 mm.

Sample 305

92

Location: M.AN. Adria

Site: unknown

lavent.: 9202

Description: Dome — shaped pin or brooch head of white
opaque glass formed on an iron rod- the remains of which
can be seen embedded i the base. The glass has been grozed
around the rod to finish it. Decorated with nine horns of blue
translucent glass.

Dimension: Width 13.5 mm, length 9.5 mm.

Sample 270 and Sample 271 - Sample 270 = white opaque
glass matrix, sample 271 = blue translucent glass decoration.

93

Locaton: M.AN, Adria

Site: unknown

Invent.: Bocchi collection 2907

Description: Incomplete annular bead of amber coloured
translucent glass decorated with alternate bands of yellow
opague and white opaque glass.

Dimension: Width 28 mm, length 12 mm.

ALm Hﬂ. Gaspacurra 1987, Type 17, p. 198- 200, p. 210,
fig. 22, p. 212,

Snmple 245

94

Location: MLAN. Adria

Site: unknown

Dating: 400-200 BC

Invent.: IG 9167

Description: Anthropomorphic pendant of elear glass (slight
vellowish tinge).

Dimension: Width 4 - 11.5 mm, length 20 mm.

Sample 237

Also see sample 258,

95
Location: M.AN. Adria
Site: unknown

Invent.: 16 21970

Description: Cylinder bead of white opaque glass decorated
with virtical stripes of red opaque glass.

Dimension: Width 6.5 mm, length 18.5 mm.

Sample 238

96

Location: M.AN. Adria

Sitg: unknown

Invent.: K041

Description: Annular bead of blue Opaque glass decorared
with four swirled eyes of white opaque glass trailed onto und
marvered into the surface of the bead.

Dimension: Width 29 mm, length 19 mm.

Sample: 306

97

Location: Liverpool

Site: unknown

Invent.: 10159M

Dating: 630-550 BC

Description: Core | formed glass vessel of blue opague glass,
Oinochoe form decorated with “scales” ("stachelllaschen ™).
Heavily restored and gap-lled.

Dimensions: 83 mm high, base diameter 22 mm, body max
diameter 38 mm.
FlAEvERNICK 1959,
GaunToL 1996,
Sample: 10

1961, Harpexn 1968, Marreii 1994 and

98

Location: Lincoln

Site: Chiusi

Invent.: M1926.637

Dating: 650-550 BC

Description: Core formed glass vessel of blue opaque glass.
Oinochoe form decorated with “scales” (“stachelflaschen™).
Sample 11 from a decorative scale on the body, sample 12
trom the base,

Dimensions: 67 mm high, base diameter 23 mm, bady max
diameter 32 mm.

Haevernick 1959, 1961, Harpen 1968, Magrein 1994 and
Gronron 1996,

Samples 11 and 12.
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APPENDIX 2: CONTESTI DI RINVENIMENTO E TIPOLOGIA
DEI MATERIALI

Frattesina (RO)

L'insediamento di Frattesing di Fratta Polesine (provineia di
Rovigo), € situato a circa 80 km a SW di Venezia, Tra il XII
el IX sec. a.C., ovwvero tra il Bronzo finale ¢ 'inizio dell'eta
del Ferro, questo ahitato sorgeva sulla riva destra del princi
pale ramo padano dell'epoca. il cosiddetto “Po di Adria”, e
240 km dal mare Adratico. Ad esso sono state riferite le
necropoli, quasi esclusivamente a rito crematorio, delle localina
Fondo Zanotto, circa 600 m a SE, e di Narde, circa 600 m
aN,

Con la sua estensione, superiore ai 20 ettari, Frattesina é il
pit grande di una serie di nuclel insediativi che i susseguono
per circa @ km lungo la sponda meridionale del paleoalveo
padano ¢ che st datano prevalentemente al momento di
passaggio all'eta del Ferro™,

Per quanto rinvenute su tutta 'area dell'abitato, le principali
evidenze delle numerose attivita di artigianato specializzato
di Frattesina si concentrano nel settore centro - occidentale,
owvero quello maggiormente interessato sia dai laveri di
shancamento che dalle ricerche di scavo e di sureey archeo-
logico. Da qui provengono indicarori di lavorazione del
como i cervo (molio abbondant), dell avgrio di elefante
(qualche decina di framment) e del bronzo (3 ripostgli
costituiti da oggetti deteriorati ¢ frammenti di pani a picco-
ned. Llimportanza della metallurgia a Tranesina ¢ indicata
anche dal numero cccezionale di matrici, una settanting,
rinvenute su tutta 'area dellabitato. La qualita e la quantita
di oggetti di prestigio lavorati in loco da marterie prime
soprattutto esotiche ¢ ben documentata dal cosidderto “te
sorerto”, un ripostiglio costituito da libule in bronzo, pettini
in avorio, collane in vetro ¢ ambra ecc. Inoltre sono stari
rinvenuti, sia in scavo che nei swrvevs, frammenti di uovo di
struzzo e di ceramica di tipo tardo micenco. Tutto ¢io ha
permesso di ipotizzare un sistema di scambi su lunga distanza

% Per un inguadramento generale di Franesina ¢ per i risuleat preliminas degli scavi condoni nellabitato si vedano Brerm Sestiem 1981
¢ 1996 ¢ bibl. rel; per ln necropoli di Fondo Zanotto: D Min 1986; per la necropoli di Narde: Saczant 1990 ¢ 1992; per gli aspeni insediativi
¢ levoluzione del popolamento nel territorio di Fratresing: Beruinrang 2000 ¢ bibl. rel.
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diretti o mediati - piuttosto articolato e che interessava
un'area molto vasta: dall’ Europa transalpina, al Mediterra-
neo orentale, allTralia centrale tirrenica. Alle attivita di
produzione ¢ scambio dovrebbero riferirsi anche i vari tipi
di pesi in pietra recentemente riconosciuti tra @ materiali litici
dell'abitaro (Carpareinr ¢ Al 2001).
Per quanto riguarda l'artigianato del vetro, un survey con-
dortto nel 1974 ha permesso di individuare tracce di probabili
officine associate ad indicarori di attivith domestiche, ovvero
sembra che le lavorazioni non avvenissero in zone a loro
specificamente dedicate e lontane dallabitato. 1 principali
indicatori di lavoruzione a Frattesina sono: crogioli ed altri
presumibili strumenti in cetamica ticoperti da vetro (Chr,
catalogo nn.1; 2: 3), blocchetti di vetro prevalentemente bhy,
azzurro o a superficie rossa, interpretabili come frammenti
di pani (nn. 4-10), e vari scarti di lavorazione (nn. 11 - 15).
Attualmente Frattesina € il sito che presenta la pin cospicua
serie di indicatori di lavorazione del verro nell'Europa centro
- occidentale della tarda eta del Bronzo. Alcuni blocchetti
di vetro da rifondere, scorie e/o scarti di lavorazione sono
stati segnalati anche in altri siti del Veneto come Mariconda
di Melara (Satzant 1986 ¢ infra), Fondo Paviani (Biasciin
Crimon 1984, pp. 618-9), Montagnana (D Min 1984, p. 6451,
Caorle (Buascrin Crrron 1996, p. 1762 179, n: 27) e dell'ltalia
centrale (Sorgenti della Nova: Necront Caraccuio 1984).

Pn

Mariconda di Melara (RO)

E probabile che anche questo insediamento, posto a circa 35
km ad ovest di Fratesina, fosse in relazione ad un antico
corso del Po. 1 dati archeologici e la refativa documentazione
sono per questo sito di gran lunga inferiori a quelli di
Frattesina. Un piccolo saggio di seavo condotto nel 1967 ha
permesso di verificare una sequenza stratigrafica d'abitato
riferibile al Bronzo finale (XTT - X sec. a.C. - Sarzant 1986
¢ bibl. rel). Non compare la fase di passaggio all'era del
Ferro.

Sono pochi, in generale, gli indicatori di lavorazioni artigia-
nali tndividuati tra i materiali di scavo (qualche pezzo di
como di cervo segaro): ghi opgerti finiti in ceramica, bronzo
¢ ambra rientrano nel tradizionale repertorio dei siti del
Bronzo finale dell'lalia nord orientale.

Di particolare interesse sono quelli relativi alla lavorazione
del verro (cat, nn. 28 - 35): bloccheni di vetro frantuman da
rifondere, scarti di lavorazione ed alcuni presumibili stru-
menti in ceramica (Salzan 1986, tav. 5, n. 15).

Tutti i prodotti in verro rinvenuti a Mariconda (Satzan
1986, tav. 5. n. 14) rientrano nel repertorio formale delle
manifatture conosciute anche a Frattesina: perline anulari
azzurre o blu, perla ad anello blu, perla globulare azzurra,
perle a borticella blu con decorazione spiraliforme general
mente bianca (cat. nn. 36-45).

PB.

Frattesina: cenni sulla tipologia dei materiali vetrosi e sui
possibili confronti in ambito europeo: le “perle delle pala-
fitte”

La tipologia dei prodotti rinvenuti nell'abitato e nelle due
necropoli di Frattesina ¢ costituita prevalentemente da pic-
cole perle anulari monocrome ¢ un numero pit ridotto di
perle di forme pit complesse ¢ di maggiori dimensioni
{catalogo nn. 16-25)7. Una disamina dettagliata della tipo-
logia dei materiali vetrosi di questo sito e dei confrontr che
essi trovano in ltalia ¢ nell’Europa transalpina non rientra
negli seopi del presente lavoro, per il quale sono stari presi
in esame solo alcuni dei tipi qui prodoti™, Un esempio
indicativo della vasta gamma delle produzioni di Frartesina
& fornito dai materiali editi dei corredi funerari delle necro-
poli di Fondo Zanotto ¢ Narde.
Il gruppo delle perle policrome, di gran lunga inferiore per
numero di esemplari rispetto agli anellini blu, azzurri o rossi,
& perd quello che ¢ consente gualche considerazione in
ordine :j.l'mi sine i questa moda nel costume di molte
opolazioni dell'Europa centro - occidentale tra la fine del
1 e I'inizio del primo millennio a.C. In particolare ci rife-
riamo alla diffusione che a partire dalla fase Ha A, ma
revalentemente in Ha, B ebbero due grandi famiglie tipo-
agiche: le perle a borticella con decorazione spiraliforme ¢
le perle ad occhi. Si tratta di tipi che non compaiono in
Europa nelle precedenti fasi dell'eta del Bronzo, peraliro
caratterizzate da una presenza di materiali in vetro piuttosto
contenuta, mentre diverso ¢ il caso delle cosiddette “faien-
\'tﬂ‘?-
Le perle a botticella sono note a nord delle Alpi come

" Tra le forme che compaione in pochi esemplari ¢ che non sono state incluse nel presente studio vanno ricordati i 5 frammenti ceramic
riferibiili a scodelle cavenate ricoperti da verro azzurro a pastiglic bianche, rinvenuti pella pecropoli di Navde (Saizan 1992, hg. 59, on. 10
— 13 ed un frammento di parete ricoperto da vetro blu a pastiglic bianche rinvenuto in abitato (BiErm Sestum 19974, g 4501, I entrambi

i cast i materiali sembrano rferibili ol passaggio BF

[ e (fase 3 dell’abitato).

U Un‘indagine in questo senso pits specifica sui materiali i Frattesing presenti nelle collezioni dei Muse di Rovigo, Fratta Polesine ¢ Adna
& in corso da parte dello scrivente nel quadro di progetto di ricerca sui pit antichi materiali vetrost dell'Tralia del nord (coordinamento: dr
Paolo Bellintani - Ufficio Beni Archeologici di Trento: analisi archeometriche: prof, Gilberto Artioli - Universiti Statale ¢ NI di Milanol,
A questo proposito si rimanda alle considerazioni ed alla biblogratia indicate da Julian Henderson nella prima parte del presente livoro
cid inoltre @ VERCLOvA 1990
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Plablbauperlen, termine coniato da Vogt nel 1934 per indi-
care le perle in vetro presenti negh insediamenti lacustsi del
tardo Bronzo nord alpino. Tale definizione ¢ stata ripresa e
ditfusa da Thea Helisabett Haevernick, che per il tipo in
esame propose la definizione di Plablbautinnchenperlen mit
sprrale, Nel 1978 la studiosa rilevava la presenza di cirea 300
esemplari di queste perle in un areale che vede una parti-
colare concentrazione attorno ai laghi svizzeri (in particolare
Neuchitel) e si espande verso I'arco alpino centro - orientale,
il bacino del medio Danubio ¢ Pambito di Lausitz fino al
Mecklembourg. Contrariamente all'opinione prevalente (ad
esempio: Gessner ¢ Reinecke) ne ipotizzd Ez manifattura
locale sulla base del fmto che le Plablbauperlen non erano
presenti, se non in modo sporadico, nei musei egiziani o in
“Oriente” (Hapvernick 1951 ¢ 19780, La scoperta a Frai-
tesing di materiali tipo Plablbauperlen, ma soprattutto dei
relativi indicatort di lavorazione, tu pertanto la prima sostan-
ziale conferma di questa ipotesi.

Considerazioni analoghe valgono anche per il gruppo delle
Plahbaunoppenperlen (perle “a noduli™), che identifichereh-
be diversi tipi di perle globulari schiacciate con tre o 4
“occhi™ costituiti da gocce di vetro sovrapposte, di colore
distinto dalla matrice; in taluni casi gli “occhi”™ sono delle
vere ¢ proprie protuberanze. Per queste non viene negato un
possibile legame con tipi di perle ad occhi attestati in Egitto
e a Creta dal XVI see. 0.C. La distribuzione delle Plabban-
nappenperlen corrisponde a quella delle perle con decorazio-
ne spiraliforme ¢, in buona sostanza, anche a quella di un
terzo gruppo: le piccole perle anulari. Queste, pur non
potendo essere considerate come le prime due un “fossile
guida”, presenterehbero delle caraneristiche di lavorazione
(vetro di colore “acquamarina™ o “blu”™ simile a quello delle
perle delle palafitte, tecenica ad avvolgimento per singola
perla ece.) che le distinguerebbero abbastanza nettamente da
simili prodotti in fuience (perle a dischetto) anch’essi circo-
lanti, per quanto in minor numero, nei medesimi contesti (ad
esempio il ripostiglio di Allendorf).

Rispetto alle ricerche condorte da Haeverick, si sono ovvia-
mente aggiunte altre nuove segnalazioni (/g 7) che turtavia
non sembrano modificare il quadro in senso spaziale: ad
esempio la Francia non sembra essere interessata in modo
sipnificativo da questo fenomeno (Gruer ef Al 1997). Una
sostanziale novita in senso quantitativo & rappresentata dai
matetiali provenienti dagli scavi della palafitta di Hauterive

Champreveyres: circa 180 perle con decorazione spiralifor
me, 26 di varic tipologie riteribili al gruppo “ad occhi™ e 30
perline anulari (Riconer, Faracar 19931, Nenostanie il no-
tevole numero di oggetti (soprattutio le perle con decorazio-
ne spiraliforme, nettamente superiore rispetto a quelle note
a Frattesina) non sono state individuate tracee di lavorazione
del vetro in loco. Richner Faraggi ha ipotizzato una possibile
provenienza dei verri dall Tralia nord - orientale sulla base di
tale considerazione, nonché della composizione chimica (vetr
LMHEK) ¢ della presenza di altri materiali che nmandano
all'ambito sud alpino, come 1 vaghi d"ambra tipo Allumicre,
le rotelle in corno di cervo decorate ad occhi di dado e i
coltelli in bronzo tipo Fontanella'. E rurtavia ditficile, data
la quantita e la fina distribuzione del nnvenimenti, non
pensare alla possibile presenza di centri di lavorazione anche
nella regione nord alpina,

I un‘accurata disamina dei materiali vetrost protostorici della
Boemia, Natalic Venclovi ha potuto constatare la relativamen-
te alta frequenza di perle a borricella ¢ ad occhi nei contesti
Lusaziani ¢ Velarice (Vinoiova 1990). Cio sarebbe dovuto
all'alto livello dell’'economia ¢ delle anivita di scambio di
guesta regione che, data la posizione geografica, doveva essere
in relazione ad una delle cosiddete *vie dell’ ambra”. L'ipotesi
che lungo la “via adriatica™ dell ambra circolassero anche perle
di vetro come prodotia proveniente da sud contro ambra
proveniente da nord non e priva di tondamento e andrebbe
meglio valutata sia alla luce del complesso sistema di scambi
che si attiva con la tarda eta del Bronzo in buona parte del
continente curopeo (e che certamente non doveva riguardare
solo la sfera della metallurgia), sia di quanto sta emergendo
nelle ricerche in corso sui materiali vetrosi italiani dell'eta del
Bronzo media e recente (ANGELING AkTiov, Berunrase ¢s.,
Per guanto riguarda i possibili confronti con 'ambito egeo
¢ meditertanco orientale, non sono a mia conoscenza dari
ulteriori rispetto a quanto segnalato da Haevernick che
indica la presenza di 12 perle “delle palafitte™ da una tomba
infantile da Tirinto (Hapvegnick 1981b, p. 383), ¢ un numero
imprecisato di perle nel carico della nave di Capo Gelidonya
(Bass 1991}, A cio possiamo al momento gpgiungere solo
alcune considerazioni. Anche in recenti disamine delle pro-
duzioni micenee di fuience e verro (ad es. NiGuncaie
1998), non vi sono specifici confronti tea le petle decorate
dell' Europa centro - oceidentale della tarda eta del Bronzo
e quelle caratteristiche delle fasi di maggiore artivira delle

& U significativa eceezione (Hapvirnics 1978) sarebbe costituita della presenza di perle del tipo in esame nel carico della nave rinvenuta

presso Capo Gelidonya (Turchia). datato attorno al 1200 4.C,

A questo proposito, ovvero sulle relazioni tra I'lTtalia centro - settentrionale ¢ ambito transalpino nel corso del Bronzo tinale, vale la pena
richinmare Te osservaziont espresse da Biew Sestieri sulla distribuzione di manufard metallici tpicamente italiani (protovillanovianil come
i pani a piccone ¢ le palette con immanicarura a cannone sia verso NE (Ungheria) ma anche verso NW (Germania e Francia) (da ultimo
Bier Sestirnt 1997h), A Frartesina, inoltre, compaiono anche 2 spilloni in bronzo che nmandano al versante nord delle A.IJ“: il li_rn Mebrbop/

witdeln, presente nel pin riceo corredo funerario fino ad ora rinvenute nelle necropoli del territorio di Prattesina: quello della T

» 227 Narde

(Satzant 1990, p. 16:17; fig. 16, 101 ¢ il tipo Velemszentuid pertinente al corredo della romba 36/1984 della necropoli di Fondo Zanotto

(De Min 1986, p. 147; tav. 2, 3),
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officine egee (Mic. 1 A ¢ B). Tuttavia il mortive delle bande
o spirali di colore contrastante su perle globulart o di forma
ablunga non ¢ sconosciuto in ambito egeo (NIGHTINGALE
1998, fig. 2, 18} Bricen 1937, fig. 284 ¢ 406) ¢ a queste
produzioni rimandano, sia per tipologia che per cararreristi-
che composizionali, non pochi esemplari provenienti da
contesti d'abitato ¢ Tunerari del meridione e dal nord Tralia
delle fasi BM3 - BR ¢ sporadicamente anche da siti coevi
della Baviera ¢ della Boemia (AnGenmn ef Alii cs.). B
possibile che tali prodorti siano stati poi imitati a sud ¢, forse,
a nord delle Alpi alla fine del 11 millennio a.C., ovvero
guando le manifatture cgee e vicino orientali entrano in crisi.
Non ¢ affatte da escludere, intine, che in pin accurate
ricerche nei contesti del TE H1C si possano rinvenire orna
ment in vetro prodotti nel nord est d'Talia, analogamente
ad altri materiali di sospetta 0 molto probabile provenienza
occidentale, come, nell'ordine, le ambre tpo Tirinto e Al-
lumiere e il perine d'avorio, tipico delle produziont di
Frattesina, rinvenuto a Enkomi - Cipro,

Concludiamo con un rapido sgnardo alle presenze di perle
in vetro nel Bronzo finale italiano™.

Per quanto riguarda 'Tralia centro settentrionale. attuale
distribuzione tanto dei manufarti che degli indicatori di
lavorazione sembra confermare il ruclo preminente di Frat-
tesina. Un numero ben pit limitato di elementi di entrambe
le catergorie e arrestato in aleuni sitl veneti e della Lombardia
orientale (Mariconda di Melara, Fondo Paviani, Montagna-
na, Sabbionara, Desmonta di Veronella, Caorle, Goito,
Casalmoro - Berusrana, Pacieccrnn, Zanis 20000,

Sul wversante nord appenninico ornamenti in vetro sano
presenti a S.Michele di Valestra (Cremascin 1997) ¢ Bisman-
tova (Caramst Dacc’Acio 1997). Da quest’ultimo siw, in
particolare dalla tomba XXXI, provengoeno oltre 300 perle,
per la maggior parte anulari, ma anche dei tipi ad occhi ed
altri non comuni alle produzioni di Frattesina. Una disamina
specifica sulla situazione dell'lialia centrale € stata recente-
mente effertuata da Alessandro Zanini (Brotivrany, PaLiec-
cHt, Zanig 20000, Un certo numero di perle in vetro,
nell'ordine di qualche decina e quasi esclusivamente di tipo
anulare, sono presenti in diversi contesti d’abitato ¢ funerari
dell'Erruria (Elceto, Scarceta, San Giovenale, Grotta Tufa-
rina, Poggio la Pozza, Poggio della Capanna, Monte Ingino)
e del versante adriatico (Pianello di Genga). La distribuzione
di questi materiali sembra grosso modo coincidere con quella
Ji aliri pite conosciuti indicatori di contatti ta 'area del
Tirreno centrale ed il versante adriatico centro - settentrio-

nale, ovvero i metalli®', ¢ potrebbe costituire un ulteriore
indicarore di questo circuito di scambio. Piu rarefatto appa-
rentemente ¢ il panorama dell'Ttalia meridionale dove tipi
analoghi a quelli di Fratresina sono attualmente segnalati
soprattutto a Torre Castelluccia (Puglia), Timmari (Basilica-
ta) ¢ Lipari — Piazza Monfalcone. Nel primo caso si tratta
i un probabile ripostigho rinvenuto in un contesto di abitato
(Gorcociione 1993) datato tra X1 ¢ X sec. a.C. Assieme a
strumenti ed ormamenti in bronzo, osso/corno (tra cui due
placchette multiforate o distanziatori) ¢ selce, compaiono 6
vaghi d"ambra, di cui alcuni biconici ed avvicinabili al tipo
Tirinto, ed un numero imprecisato™ di perle anulart in pasta
vitrea azzurra e conchigla. Sempre perline anulari monocro-
me caratterizzano almeno 7 corredi della necropoli protovil-
lanoviana di Timmari, in cui ricorre ancora associazione con
elementi distanziatori in osso/corno (Quacuiar, RinoLa 1906),
Pitr articolato il caso di Lipari, dove petline in vetro com-
paiono sia nei livelli d'abitato pertinenti alla fase in esame
{Ausonio 1T} sia nella coeva necropoli di Piazza Monfalcone
(Besnaso Bria, Cavatiek 1980). Qui il caso maggiormente
rappresentativo ¢ quello del ricco corredo della tomba 31,
che presenia un considerevole numero di perle di ambra (tra
cui il tipo “Tirinto”) ¢ in vetro di varia tipologia. Le perline
azzurre / blu anulari ¢ quelle a botticella blu con decorazione
spiraliforme bianca possono essere confrontate con quelle di
Frattesina, mentre altre come quelle globulari di vetro opaco
a bande policrome non sembrerebbero riconducibili alle
produzioni nord italiane, ma ricordano piuttosto tipi di
ambito egeo di tradizione pin antica,

P.B.

Adria: inquadramento del contesto di provenienza delle
perle campionate

L'antico centro i Adra sorgeva lungo un antico ramo
settentrionale del Po, non distante dalla zona lagunare pro-
spiciente I'Adratico. La situazione idrografiga si puo ritenere
considerevolmente mutata, visto che la citti dista oggi dal
mare circa 25 km ed & attraversata dal Tartaro-Canal Bianco.
Diverse fonti antiche parluno di questo centro, sentito come
il pits importante porto dell’ Adratico settentrionale, sempre
in riferimento al Po ¢ allo shoceo a mare, 1l porto, di origine
greca secondo una tradizione pressoché unanime, dovetie
avere unil componente venetica, anche se torse minontaria,
("'ti Lima Sil,'l,lf}] l_'n;npnncnt[‘ elrisca, l.'h(‘ lii\'l.’ntﬂ L‘l"l’lt‘!'ﬂl’.,‘nl'll‘

" Per tale seopo mi sono avealso della ricerca bibliografica condorta nell’ambiro della tesi di Laurea inedita di Giovanna Residori * Vetri

delletd del Bronzo dell Ttalia settentrion

. Analisi della documentazione nel quadro delle produzioni e della circolazione dei materiali

vetrosi tra Mediterraneo orientale ed Furopa” (UniVR a.a.1998 - 1999; rel. Prof, A Guidi; correl.: dr. G.M. Facchini, de. P Bellintani).

O Cfr nota 6.

¢ Dalla fote pubblicata in GorcoGrione 1993, tav. LVIIL, 1, si direbbero non meno di 400, Le perle sono state ricomposte in collana a 4
airi fermari alle estremita da due placchette in osso con 4 fori trasversali, rinvenute assieme alle perle.
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con il V sec. w.C., quando Adria divide il controllo dei traffici
adriatici con Spina (Focovarn, Scaret 1970; De Min 19840)
Le ricerche archeologiche ad Adria sono fortemente imitare,
oltre che dal persistere dell'insediamento fino ai nostri giorni,
dalle condizioni di interramento, in quanto gran parre delle
testimonianze piu antiche si trovano ad oltre 7 metri di
profondira, al di sotro di pesanti colrri di origine esondativa.
Le conoscenze archeologiche sono dunque limitate soprat
tutto per le fasi pit antiche, interrate a maggior profonditi.
| reperti provengono in gran parte dall’area delle necropoli,
sia da precisi contesti funerari, importanti riferimenti per
l'ingquadramento cronologico, sia come materiali sporadici;
alcuni campioni provengono da esemplari di collezione o
solo genericamente riferibili al territorio di Adria senza
ulteriori specificazioni, Tre sono le necropoli toceate dalle
campionarure di questo studio: Canal Bianco, Ca® Garzoni
¢ Ca' Clma (scavi 93 ¢ '95)%,

La necropoli del Canal Bianco fu rinvenita nel corso dello
scavo del nuove alveo dell’'omonimo canale a sud di Adria,
negli anni tra il 1938 ¢ il 1940: il contesto funerario ha
restituito circa 400 sepolture inquadrabili tra gli inizi del V
see. a.C el I see., d.C., denunciando quindi una significativa
continuita di occupazione tra l'epoca preromana e la romana,
pur con un cambiamento nel rituale funerario. Le tombe di
et tardoarcaica, classica e quelle tardoctrusche di eta elle-
nistica sono ad inumazione, mentre I epoca romana viene
adotatta Uincinerazione (Focorarr 1940).

Prre a sud di Adria, ma piin ad ovest rispetto al nucleo delle
sepolture del Canal Bianco si trova la necropoli di Ca’
Ciarzoni, scavata tra la fine degli anni "60 ¢ i primi anni "7(}
Si tratra di una necropoli composta essenzialmente di tombe
tardoctrusche di et ellenistica ad inumazione ¢ di alcune
sepolture romane ad incineruzione; cirea 200 tombe coprono
un arco cronologico dal 1 sec. a.C. al 1 sec. d.,, ripro-
ponendo il murﬁ-llu del cambiamento di rimale in epoca
romana gia sottolineato per la necropoli precedente.
Differente I'ubtecazione della necropoli di Ca® Cima, situata
alla periferia nord-orientale di Adria. La necropoli, indivi-
duata ¢ parzialmemnte indagata negli anni '70 e stata sotto-
posta a scavi sistematici dal 1993 al 1995, Ha restituito circa
200 tombe che si datano dal V1 sec. a.C.oal 1T sec. d.C.Si
tratta di sepolture di eta arcaica ¢ classica sia ad inumazione
che ad incinerazione, tombe tardoetrusche di era ellenistica
ad inumazione e tombe romane ad incinerazione ed inuma-
zione. I panorama rituale restituito da guesta necropoli
sembra dilferenziarsi dalle due precedenti per una precoce
adozione di biritnalismo®,

La significaniva gquantita di reperti in pasta vitrea, pur non
consentendo a turt'oggi una sicura identificazione del sito
come centro di produzione, pure ne consente l'ipotesi. In
questo caso Adria verrebbe a porsi come erede divetta della
tradizione di Fratesina ¢ dell’area del medio Polesine tra
Bronzo finale ¢ prima cti del Ferro,

La Tipologia delle Perle Campionate

Perle monocrome

Solo un campione € stato prelevato da una perla monocroma
di colore giallo opaco (cat. 83}, Si ratta di una tipologia
pinttosto diffusa, anche se pit comune in pasta virrea blu:
la perla giallo opaco mostra una deformazione forse dovuta
ad un difetto di fabbrica, se non ad un momento secondario
di riesposizione a calore; deformazioni di questo penere,
infatti, sono note soprattutto per gl esemplari che proven-
gono da contesti funerard. Il colore giallo non si riscontra
facilmente in perle monocrome, ma risulta maggiormente
attestato quale base di perle con decorazione ad occhi o a
sig-zagh,

Perle con decorazione a zig-zag

Nella campionatura solo due esemplari sono attribuibili al
tipo com decorazione a zig-zag” (cat. 77 ¢ 79): il primo ha
una base blu in cui era inserita una decorazione piuttosto
irregolare, ormai perduta, secondo una modalita di degrado
abbastanza requente. Lirregolarita della decorazione viene
ribadita dalla presenza di un motive asimmerrico a
*occhio"semplice. che non sembra coerente con la sintassi
a zig-zag.

Il secondo esemplare ¢ di un colore meno comune, con base
in pasta vitrea bianca ¢ zig-zag mserito in pasta vitrea
MArroNe npaco,

I due esemplari provengono da contesti funerari della necro-
poli di Ca’ Cima, scavati nel 1995, in particolare la perla con
base blu fa parte del corredo della tomba 13, in associaziong
ad un pendente in pasta vitrea zoomorfo a testa di ariete di
tipologia piuttosto rara, La tomba si data con precisione tra
il 510 ¢ il 490 a.C.; Pesemplare con base bianca ¢ zig-zag
marrone proviene dalls tomba 12 ed ¢ associato a due perle
con decorazione ad oechi ¢he non sono oggetto di questo
studio; il corredo si data nel suo complesso tra il 500 ¢ il 470
L

La tipologia a zig-zag & peraltro attestata ad Adria sia con
esemplari a zig-zag semplice, che con esemplari a zig-zag

* Tutte le notizie relative alle necropoli di Adria sono dovate alla coresia ¢ disponibilita di Simonetta Bonomi, che ringrazio per la costante

atpcnzione Pn‘ﬁlﬂ{ﬂ i I._IIJL'!!'[U I:l'c'l'lrﬂ.
"OCIe Mancart 1982 In necropoli ¢ in parte ancora inedita.

0 Che DaLLesuiLE, Magzola 1977; o scave del 1970 € in corso di edizione da parte di 1. Borghero. La edizione delle tombe di era arcaica

¢ in eorso da parte i 5. Bonomi.

¥ Gl GAMBACURTA 1987, pp. 194-195, tipo A, fig. 1 e fig. 2 per i colori,

“OCHr Gambacuiia 1987, pp. 194-195, tipo D, fige. 1.2, 4 ¢ 10,
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complesso, del tipo incrociaro, anche se non risulta una delle
decorazioni pitt comuni in questo centro. I tipo di perla con
decorazione a zig-zag infatti sembra aver avuto la sua mas-
sima diffusione nell'ambito veneto centro ortentale ¢ lungo
I'asse plavense in corrispondenza non casuale con una par-
ticolare presenza Ji questa tipologia in arca slovena (Gam-
sACURTA 1987, fig. 4), Proprio nell"area slovena la Haevernick
individua il principale ambito di produzione di questa
munilattura, che ben si inguadrea tra il Ve il T sec. a0

Perle con decorazione ad occhi

Sone state sottoposte a campionatura perle con decorazione
ad occhi in cui il motivo decorativo presenta diversi gradi
di complessiti: dal motivo semplicemente enucleato su di un
fondo monocromo, a guello dell'vechio formato da un™iride”
chiara in cut il punto centrale ¢ contornato da uno o pit
cerchi concentric; accanto-a questi sono presenti esemplari
pitt complessi chiamati ad occhi compositi, nelle due varianti
definite da T.E. Hacvernick A ¢ B, la varfante A, probabil
mente di importazione, ¢ la variante B di cui st suppone
un origine locale, genenicamente attribuibile all’ambito vene-
o',

Solo due esemplari campionati si riferiscono al tipo piu
semplice, con oechi enucleati su di un fondo monocromo (cat.
81 ¢ 80); entrambi hanno base verde, il primo pil trasparente
¢ con decorazione bianca: nel secondo caso la parte bianca,
che formava occhi con due profilature, ¢ andata totalmente
perduta secondo un processo di degrado tipico di gueste perle.
In scguito alla perdita dell'inserimento di pasta vitrea di
diverso colore che forma il motive dell’ occhio. si conserva solo
una perla apparentemente monocroma con 1na o pid incisioni
circolari. | due esemplari provengono dalla tomba 16 della
necropoli di Ca’ Cima (scavo 1993), in assoctazione ad un altro
esemplare ad occhi stratificati di colore turchese. 11 contesto
st data tea 1l 500 ¢ il 480 a,C.

Si tratta i una ripologia gia nota nel Veneto, dove sembra
artestata a partire da un pr.'rlmh': pluttosto antico; Ne sono
noti, infatti, esemplari dalla necropoli di Salenio di Monta-
goana, i una sepoltura datata alla meta del VI sec. aC
{Adige ridente 1998, p. 214 ss., fig. 125, 30). Ad un orizzonte
un poco piir recente rimandano esemplari da Oderzo, pro-
venienti da una necropoli di cui & stato indagato solo un
lacerto, complessivamente riferibile al pieno VI sec. aC,
mentre ad una datazione tra ln fine del V1 e gh inizi del V
sec. a.(. ¢ artribuibile la sepoltura da cui provengono gli

esemplari di Altino™ | simili anche nel colore verde di base.
Alcune perle di questo tipo sono state rinvenute a Vadena,
in una ricea sepoltura rferthile al tardo VAV sec. a L (Dal
Ri' 1992, p. 500 ss., hig. 13, 21-23) ¢ recentemente anche
nell’alto Friuli, nella necropoli di Misincinis di Paularo, in
contesti databili tra il tardo VIT ¢ il VI see. a.C. (Corazen,
Vit 2001, p. 31, fig. 29). 1L quadro che se ne delinea & quello
di una apparizione precoce, ma anche di una durata senza
soluzione di continuita e di una ditfusione territoriale pur-
tosto ampia che coimvolge non solo il Veneto m‘.n:idcm:l[:: ed
orientale, ma anche "ambito retico alpino.

Le altre perle con decorazione ad occhi rientrane in una
tipologia pin complessa in cul iride ¢ punto centrale non
coincidono con la pasta vitrea di base (Gampsacurra 1957,
tipo ) ¢ possono essere strutturate con pit profilature ¢
decorazioni accessorie come ad esempio gocce sporgenti
applicate in pasta vitrea di colore contrastante rispetto al
fondo ¢ agli occhi stessi.

Gli esemplari nn. 51, 53 ¢ 83 presentano una decorazione
semplice nell’ambito di questo tipo; i primi due sono blu con
occhi bianchi ¢ blu scuro, il terzo ha fondo blu ¢ occhi
turchese opaco e blu scuro; tutte e tre le perle hanno solo
tre occhi disposti su di un unico registro. 1 primi due
esemplari provengono dalla necropoli del Canal Bianco, il
primo dalla tomba 391, in cui era associato con un pendente
antropomorfo, pure sottoposto ad analisi; il secondo dalla
tomba 240. La terza perla faceva parte del corredo della
tomba 16 della necropoli di Ca’ Cima, assieme a due csem-
plari con occhi enucleati dal fondo, gia cran sopra. 1l
contesto di queste ultime perde si dara tra il 500 ¢ il 480 a.C.
Pud essere riferito a questa tipologia anche esemplare n. 57
del catalogo da cui provengono tre prelievi ditferenziati in
relazione at diversi colori della perla ¢ delle gocee applicate:
ai tre occhi semplici di colore bianco ¢ bl su fondo blu si
aggiungono gocee gialle e bianche opache applicate sul corpo
della perla,

Alcune perle presentano una profilatura scura attorno alla
pupilla, quindi occhi stratificati con due campi chiari ¢ due
scuri, uno dei quali centrale. Due esemplari (car. 49 ¢ 50),
significativamente provenienti dalla medesifa sepoltura, si
contraddistinguono per una disposizione irregolare degli oc
chisul corpo della perla: le decorazioni intatti risultano appa-
iate con ditficolta fino ad essere sovrapposte in parte ¢ lo stesso
motivodell'occhio risulta asimmetrico. Provengono dalla tomba
25 del Canal Bianco che si data alla prima meta del Hl see. a.C.

Cle, HARVIaaics ef Alid 19832 inoltee, ofr. Zesezatien 1993, p. 77, p. 79 ¢ p. 83 perle perde a zig-zag su base gialla, blue marrone; la datazione
proposta ¢ tra il LT CLe €2 tal 10, 10-14 ¢26-27. Per aleuni significativi contesti sloveni, Libna ¢ Novo Mesto, ol Gus'is 1976, p. 52,
tav. 4, 8 p. 62, tav. 14, 10-11; p 65, tav. 17,19 p. 97, tav. 49.21; p. 121, tav, 73,8: Novie Mesto N 2000, p. 72, C; tav. 31, tomba 49.2; tav. 43,

tomnbn 72,3,

Ol Haevernick 1981 119721, ppe 233-244; per il Veneto, ofr. Ganiacumira 1987, p. 205 ¢ lig. 210
" Cly Sele Tagliameenta 1996, p. 170, 0, 1784, fig. 32; (b La perda compare al n. 1783 per errorel,
YCle Gampacukra 1987, tipo E, tomba Fornason 2; Towporant 1987, po 171, fig, 2, 9-12.

N
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Il motivo con una sola profilatura. ma rappresentato su due
registri & presente sulla perla n. 84, con tondo di colore blu
¢ occhi bianchi ¢ blu scuro; forse assimilabile ¢ la perla n.
86, con fondo turchese ¢ occhi bianchi ¢ blu, anche se in
questo caso il motiva decorativo sembra dissolversi, forse per
un difetto di fabbricazione,

Una maggior complessita, con due profilature attorno alla
pupilla, mostrano le perle nn, 88-89, entrambe con base blu,
occhi blu opaco ¢ blu scuro; occhi a due profilature, ma
appaiati sul corpo della perla, sono quelli dell’esemplare n.
%5, con fondo giallo ¢ occhi bianchi ¢ blu.

Si pud notare che alcuni casi presentano “irregolarita™ che
possono far pensare ad imperfezioni di fabbrica™.

Le perle con oechi caratterizzati da iride diversa dal fondo
¢ nucleo cerchiato da una o pin profilature sono una delle
tipologie pitt complesse, che presentano numerose varianti
sia nella composizione dell'occhio che nella disposizione
degli occhi sul corpo della perla ¢ per I'eventuale arricehi-
mento con altre decoraziont come ad esempio apgiuna di
gocce o una forte tendenza alla sporgenza del motivo deco-
rativo, fino alla deformazione del profilo della perla che
tende ad assumere forma triangolare o gquadrangolare; il
colore di base & in genere giallo, blu, turchese.

La tipologia risulta piuttosto comune tra V e [V sec. a.C. ¢
ben diffusa tanto in ambito vencio™, quanto nei finitimi
contesti ctrusca-settentrionali (Etrasche & Nord del Po 1986
1987, pp. 236-237, figg. 140-141), ma arrestara anche nel
comparto veneto orientale ed isontino, in particolare a S,
Lucia di Tolmine (Magciiseri 1993, v, 1X, 40, testa di
ponte verso quell ambiente sloveno che viene indicata come
area nodale per la concentrazione dei rinvenimenti e forse
per Videntificazione di arce produttive®.

Probabilmente a contesti pin tardi, corrispondenti alle fasi
dell'orizzonie medio-La Tene vanno atiribuiti gli esemplari
in cui la sintassi decorativa ¢ esasperata ¢ tende a diventare
sporgente ¢ a deformare il profilo della perla, a volte dissol-
vendosi in un motivo a spirale.

E il caso della perla in frammenti con base marrone ed occhi
bianchi ¢ rurchese (car. 901,

Si tratta di una tipologia che conosce una certa fortuna in
ambiti celrici, tra il LT C2 ¢ DI (Zeprzaver 1993, p. 95 e
tavv, 6 - 9) ed & presente in Veneto solo in pochi esemplari,
provenienti dagli abitat dell'alto vicentine ¢ veronese. da
Santorso, Trissino, Montebello ¢ Montesei di Serso™. Tn
particolare 'esemplare di Santorso proviene dal vano di una

struttura abitativa, datato con una certa precisione sullo
scorcio del 1V sec. a.C. Nell'esemplare di Adria sottoposto
a campionatura, di colore marrone con occhi bianchi, mar
rone ¢ turchese, il motive ad occhi risulta ancora ben
rappresentato.

Perle con decorazione ad occhi compositi, varianti A ¢ B
E presente ad Adria ed ¢ stato sottoposto a campionatura
un esemplare (cat. 91), spezzato a meta di compound-eye-
bead, variante A, tipologia identificata du T 1 Haevernick,
che ne indica solo sette esemplari in ltalia, ¢ identifica per
guesta perla una produzione nell’area a nord del Mar Nero
¢ del Caucase (Hapvernws 1972 (1981)). Oltre a1 sette
esemplari indicati, un ottavo ¢ stato segnalato ad Altino,
anche se di provenienza non certa (Gamnacurra 1987, fig,
I, tipo G, fig. 21, p. 207). La diffusione di queste perle si
disloca su di un percorso da est ad ovest, lungo le tappe
fondamentali della via della seta, fino a raggiungere le tombe
dei principi hallstattiani. La circolazione di queste perle,
considerate di particolare prestigio, nelle quali probabilmen-
te Paumentata complessita della decorazione che comporta
il moltiplicarsi del motivo dell'occhio veniva asssociata ad un
maggior potere magico-apotropaico, sembra ricalcare quindi
quella che portava tessuti ¢ spezie di pregio da oriente alle
corti hallstartiane centroeuropee, che nell’area a nord del
Mar Nero si incrociava con un pregiato mercato di cavalli
che partivano alla volta della Cina.

Esemplari di questo tipo di perla sono anestati ad Adria ¢
a Spina e, unitamente all'esemplare di Altino, il panorama
veneto risulta particolarmente ricco di presenze di questa
tipologia piuttosto rara, lungo una direttrice portante verso
i mercati transalping (Pavin 1987, fige. 200 ¢ 202),
Proprio nel Venero sembra possibile individuare "ambito di
produzione della variante di questa perla ad occhi compositi,
identificata come BY, caratterizzata du corpo piti piceolo,
colare spesso opaco, occhl compositl, ma con mMotivo sem-
plice, e goece sporgenti, applicate sulla superficie ¢ intorno
al foro. Questa imitazione locale mostrerebbe un gusto
decorativo pint ridondante, per la presenza delle gocce ap-
plicate. S tratta degli esemplart nn, 54 ¢ 57, entrambi
provenienti dalla necropoli del Canal Bianco. il primo da una
sepoltura databile attorme al 500 a.C., il secondo privo di
contesto funerario di riferimento

Anche se le analisi non sembrano individuare sensibili
differenze nella composizione qualitativa/quantitativa nella

¥ Per um csempio di Tieregolaris™ efr Gasiacusrs 1987, po 207, fig. 200in alto'a sinistra,
" Per il Veneto i generale, ofr, Gameactrra L9587, Ly 5, fipge, 11-13.¢ 18220,
U Chr. solo o tiola esemplificativo, et la ricea documentazone dalle necropali di Nove Mesto, Novo Meso 1T 1993, p. 28 ¢ pavsing, Novo

Mesto V 2000, p. 14 ¢ passin,

* Per In diffusione in Veneto, efr. Loka, Ruma SERAFING 1992, p, 26(), fig. 9, 2; per Vesemplare da Montebello, efr. Riva Senaris 1986, fig.
Ad4 ¢ p. 842 per la perla da Monteser di Serso, o Perin 1965, 174, fig. 17.

" Clr, Hasvernick 1972 019810, p. 239; efe, inolure Gastisacterea 1987, fig. 6 e da altimo un csemplare da aoa sepoliara di Este, inun contesto
di particolare prestigio, contraddistinto anche da elemienti del costume di gusto esotico celtizzante, cfr. Adige ridente 1998, tomba 126, p.

208, fig, 115, 16; la tomba <i dar sullo <corcio del TV sec. w.CL
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pasta vitrea delle perle in oggetto, non sembra da sottova-
lutare l'ipotesi che U'esemplare identificato come variante
A sia da considerare di importazione.

Fusaiole

Seno state sottoposte a campionatura anche due tusaiole in
pasta vitrea (cat, 56 ¢ 39), entrambe in pasta vitrea verde
trasparente, una delle quali con decorazione in pasta vitrea
pialla opaca applicata.

La fusaiola in pasta vitrea rappresenta con ogni probabiliti
la redazione in versione preziosa e forse apotropaica di un
oppetto [unzionale, generalmente fiuile, piuttosto comune
nelle sepolture femminili, considerato un indicatore di ruolo.
La versione in pasta vitrea potrebbe connotare sepolture di
rilievo, come indicatore non solo di ruolo, ma anche di rango,
probabilmente non funzionale. ma fortemente simbolico,
Sono note aleune fusaiole in pasta vitrea decorate ¢ non ad
Altino, purtroppo mai conservate nei contesti di appartenen
za (GAMBACURTA 1987, tipe L, lig. 8 ¢ fig. 23), a Este,
soprattutto in alcune sepolture di prestigio, databili agli inizi
del 11 see. 0.7, Un esemplare pinantico, considerato come
una perla piriforme o pendente, ma assimilabile alle fusaiole,
anche per la decoravione a zig zag, proviene da una sepoltura
di rilievo di via Tiepolo a Padova, datata nell’ambito della
prima meta del V1 sec. a.C. (Rura SErarn - a cura di - 1988,
p. 128 hig. 84, 22.).

Gli esemplari adriesi provengono entrambe dalla necropoli
del ( '.unu!] Biance, in particolare quello ornato con motivi in
pasta gialla & stato rinvenuto in una sepoltura databile alla
seconda meta del 11 sec. a.C. (Focorari, Scarrl 1970, fig.
49, p. 76).

Perle tubolari con decorazione applicata

Si tratta di perle a conformazione cilindrica in cui la mor
fologia viene in gualche modo obliterata da una ricea deco-
razione applicata a gocee, che conferisce agli esemplart un
profilo molto irregolare “a bitorzoli™ (cat. 60 - 63 ¢ 64 - 76).
Le perle di Adra sottoposte a campionatura provengono tutte
dulla necropoli di Ca’ Garzoni, un gruppo dalla tomba 29 ¢
un gruppo dalla tomba 47, entrambe databili al (1 sec, a.C;
formavano probabilmente due collane, la prima bianca, blu
e verde e la seeonda it bianca,

Pur non essendo una tipologin comune, si trovano assonanze
a Este, nella famosa tomba c.d. di “Nerka™ datata ai primi
decenni del TIT sec. a.C., contesto in cul si sono indicate
anche le fusaiole in pasta vitrea (Crnco Biancin 1987, p. 201,
fig. 17, 23, 30-32.). Altri pit convingenti confronti portano
verso V'arcale isontino ¢ sruwnu. per la presenza di perle di
questo tipo sta S Lucia di Tolming (Marciesern 1993, tav,

X, 5), sia in ambito illirico a Novo Mesto™.
Complessivamente il gusto per questo tipo i decorazione
sporgente ed applicata sembra avere maggior fortuna negli
orizzonti celtizzanti, sia nel periodo antico, come documen-
terebbero le grosse perle fitrli vivestite in pasta vitrea blu
rinvenute 4 Montebello Vicentino in una sepoltura di pre-
stigio connotata da un grande gancio da cintura traforato in
ferro, datara ai primi decenni del TV sec. a.C, sia nelle fasi
pit recenti, corrispondenti al LT C1-2.

Perle con decorazione a fascia e con decorazione a piuma
Le perle con decorazione a fascia semplice o complessa su
profilo ovoidale o a botticella non sono molto comuni. Le
tasce di diverso colore che si dispongono sul corpo formano
a volte campi diversamente decorati, ad esempio ad intreccio
o a zgzag. Solo un esemplare a profilo tondeggiante ¢
presente ad Altino, privo di contesto di rinvenimento.

Gli esemplari di Adria provengono dalla tomba 36 del Canal
Bianco (cat. 46), databile alla fine del T-iniz [T sec. a.C Un
altro esemplare adriese proviene dalla tomba 41 della necro
poli di Ca' Garzoni, datata al Il sec. a.C. (ManGasa 1982,
pp. 105-106.)

Le perle con decorazione a piuma sembrano rifarsi ad un
motivo di tradizione antica, che si rinviene comumemente sui
balsamari in pasta vitrea di importazione dall’area fenicia,
datati dalls meta del V sec. al. in poi; ne sono presenti
aleuni esemplan ad Adria, uno dei quali nella tomba Cam-
pelli 8, databile agli inizi del TTT sec. w.C. (FoGovam, Scakpl
1970, fig, 43, p. 73 ¢ fig. 30, p. 7). Una decorazione simile
compare anche sulle famose tazzine in pasta vitrea da S,
Lucia di Tolmino (Marcneser 1993, vy, VI, 1-2: pav. TX,
1): una perla con profilo a bottcella ¢ decorazione a piuma
& attestata nella pecropoli di Libna, gii nota per aluri rinve
nimenti di tipt di perle in pasta vitrea (Gusinv 1976, p. 63,
tav. 17, 18). Gli esemplari campionati (eat, 47 - 48) ad Adria,
con profilo a botticella, provengono dalla tomba 363 della
necropoli del Canal Bianco, 11 motive decorativo si ritrova
su perle per lo pin di conformazione cilindrica.
Probabilmente pit recenti ¢ forse attribuibgli ormai ad eta
romana gli esemplari di Altino. pin marcatamente alindrici,
privi di contesto di rinvenimento (Gamsacurra 1987, fig, 24).

Ringperlen

Tre esemplari sono riferibile al tipo della perla ad anello, due
dei quali in pasta vitrea trasparente (cat. 58 ¢ 33) ¢ uno in
pasta vitrea color ambra con decorazione a graticcio gialla
e bianca lear. 93). Le due perle in vetro verde t']i;i'.-lrn
provengono dalla necropoli del Canal Bianco, in particolare
il n. 33 da un contesto tombale databile alla fine del T sec.

VUL Comrco Brasdcin 1987, p. 213, fig. 32, 91, con confromi analitier nella seheda.

" Ce Nowp Mesto V 2000, v, 22, grob V735, 15

" Per pli esemplari globulari da Montebello etr. Rora Serarea 2000, pp. 200:201; Hg. 3, 16,
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aC. (tomba 27). Le due perle in pasta vitrea trasparente si
possons probabilmente inguadrare in una tipologia di lunga
durata ¢ pit generica rispetto a gquella con decorazione a
graticcio, che fa capo in modo pit puntuale alle ringperlen,
tipologia ampiamente ditfusa nel LT D1.2.

Una perla ad anello in pasia vitrea trasparente, usata pro-
babilmente come pendente centrale di una collana & nota
dalla tomba Fornasotti 2 di Altino, databile alla fine del VI
sec. all, e cararterizzata da altri elementi di gusto tardo
hallstattiano™. La grande pi.'rl'.l trasparente di uesta collana
era in origine probabilmente coperta da una foglia d’oro.
Le Ringperlen con decorazione a spirale o a graticcio sono
ben diffuse in ambito veneto, dove compaiono tanto ad
Alrino, quanto nell area cenomane, con una buona variabilita
di colori'. 1 due esemplarn di Altino fanno parte di una ricea
sepoltura plurideposizionale databile tra la meta del 11 ¢ la
meta del 1 see. a.C. (Gampacurta 1999, p. 119, Hg. 10, 4.
Gli esemplari di ambito Cenomane sono attestati nelle se
polture del La Tene D 1-2 da Casalandri di Isola Rizza,
Vigasio e 5. Maria di Zevio™.

Pendenti
Sono stati sottoposti a campionatura aleuni pendenti in pasta

RIASSUNTO

vitrea, uno zoomorto a testa di anere, di colore bianco
opaco con occhi giallo opaco ¢ bocea verde chiaro. pro-
veniente dally tomba 13 della necropoli di Ca™ Cima (cat,
78) e uno in pasta vitrea trasparente a forma i anforetta
(cat. 94), del quale tipo esistono ad Adria altn 2 esemplari.
Il pendente zoomorfo st trova in un contesto tombale
riteribile agli anni tra il 510 ¢ il 490, in associazione ad una
perla a zig-zag, si pud considerare artribuibile ad una
produzione fenicra, datata tra il VI e il VI sec. G2 trova
confronti assimilabili in ambito illirico nella necropoli di
Novo Mesto, dove gl esemplari appaiono anche quantita-
tivamente rilevanti ¢ differenziati nel colore™,

Una interessante distribuzione si delinea anche per gl
esemplari ad anfora, che, attestati ad Adria, trovano buoni
riscontri ancora in ambito illivico, nella zona della Sava, a
Novo Mesto, da dove st sono poi diffusi fino alle arce
nterne della Moravia e della conca carpatica®. Una via di
penetrazione i queste perle legata alla diffusione del
corallo proprio attraverso la zona della Sava ¢ stata gia
proposta e trova un interessante corrispondente adratico
proprio nelle presenze Adriesi (1 Celts 1991, p. 279).

G. G

ABSTRACT

Il presente lavoro prende in esame le analisi chimiche
elettuate su un campione di vetri dell’eta del Bronzo
finale ¢ dell’eta del Ferro della pianura padana orien-
tale (Frattesina; Mariconda di Melara: Adria - RO).

La disamina tipologica cd archeometrica dei materiali
¢ condotta soprattutto in relazione alla problematica
dei verri “ad aleali misti™ dell’eta del Bronzo europea.

This article discusses the data froms the chemical analysis
of a group of glasses from  Final Bronze Age and Tron
Age sites i the Po Valley. The analvses are eritically
examined in light of recent publications concerning mixed
alkalt glasses produced in Bronze Age Europe. The issue
of continuity of this glassmaking tradition s explored by
reference to the Iron Age material: there is curvently no
Alla luce degli odierni risultati non vi sono evidenze di — epidence to sugpest that the mixed alkalr glass production
continuita ‘}; questa tradizione artigianale nell'eta del  continued bevond the Final Bronze Age

Ferro, '

CE Gasascuira 1987, ipo Hie p. 212, can, 755 inoltre Gasiae ieia 1986, hg. 1,
* Cle Gasmacorra 1986, by L Gasmacurra 1987, po 212, car. 75.
“OCE SALzAN 1984, flge. 4 p. 801 per Tsola Rizza elr. anche Satzan 1998, ww, 1T B, 1-2: da Tsola Rizzza prowiene anche un g‘ﬁd'll!l‘rlilt't‘ con
decorazione a zip-zag a rilievo, confrontabile con un esemplare noto da Altine, di una tipologia meno comune di quelle con decorazione
i spirale o graticeio, ofr. SALZan 1998, tav, XLIX B, 9b, tomba 104; Saizani 1996, tav. XXVIC 7, tomba 63.
*Cre Sreren 1982, tipo E b, tav. HI; per la definizione del tipe, ofr. p. 1k per la datazione del tipo, ctr. fig. 44 ¢ pp. 3031
# Per Novo Mesto, ey Nova Mevio V 2000, p, 51 C; po 106, rav. 20, tomba 31, 1, acds po 110, v, 24, 1omba 35, 16; p. 112, v, 26, tomba
40,2 p0 133 e 47,7

Clr. ! Celtr 1991, pp. 273-276 ¢ fig. a p. 273, per la Moravia; pp. 277-285 ¢ fig. a p. 278 per il bacino dei Carpazi. Per g esemplari da
Novo Mesto. clr. Nove Mesto N 2000, fig. 72, A p. 124, v, 38, 1omba 63, 9,
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Fiw 3 - Frattesima di Fratta Polesine. Fragments of disk (Car. 10); working wavtes (Cat. 1 - 14), pinched traid (Gt 15),
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Fag 4 - Frattesina di Fratta Polesne. Glays beads (Cat 16 - 22); core - formed plass vessel (Car. 23) anthropemarfic flgres (Cat, 24 - 25)
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