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The paper deals with the evolution of those animals which played an important role in man's economy from 
Neolithic to Middle Ages in North-eastern Italy. The paper relies mainly on the Author's stuclies of the fauna! 
remains from archaeological sites situated in an area extending from the Alpine region of Alto Adige-Si.idtirol 
and Trentino, across the Adige Valley to the Northern Adriatic Sea. The evolution of animai economy, though 
slower t han other more cultura] aspects of a society, is none the less continuous an d alternati vely intl uenced in 
particular by northern or southern situations. Besides the graduai and irregular abandonment of hunting 
activities during the Neolithic, the most important stages in this evolution are the partial standardization of 
animai forms at the end of this periocl: the clevelopment and diversification of clomestic forms in the Jron Age 
which culminated, in the Po Plain, in the Roman period: the partial regression which accompanied the fall of 
the Roman Empire in particular in the Alpine regions. The fauna! composition often remained rather con­
stant, but showed marked regional clifferentiations. 
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EXPLANATIONS AND ABBREVIATIONS OF TEXT AND FIGURES 

The approximate age of the compared sites is indicated in the text by means of the following abbreviations: 

MS Mesolithic EA Etruscan Age 
NL Neolithic RA Roman Age 
CA Copper Age MA Middle Ages 
BA Bronze Age E/M/L Early-Middle-Late 
IA Iron Age 

The location ma p an d list of the si t es (Fig. l a, Table l) give the age, location an d references which are no t usually gi ve n i n 
the text, especially if they ha ve been studied and published by the Author. 

Ali measurements are, if not otherwise stated, in millimetres. 
Measurements ha ve been taken according to the instructions of A.v.o. DRIESCH ( 1976). 
Age determinations follow the indications of the Munich school. 

Statistica! abbreviations: 
n. number of measures 
m1n. = minimum 
max .= maximum 
x arithmetical average 

f = fore 
h = hind 
+l~= erupting 
+ = tooth erupted 
O~+~++-+++~++++ = increasing dental wear 

NR 
MNI 

w 
WH 

= number of remains 
= minimum number 

of inclivicluals 
= weight in grams 
= withers height 



1.FOREWORD 

1.1. lnvestigation 

This paper describes some aspects of the 
contribution of animals to the economy and devel­
opment of the civi1isations of North-eastern Ita1y 
from the Neo1ithic to the Middle Ages. It is based 
on the Author's studies of bone deposits found in 
severa! archaeological sites in South Tyrol, Tren­
tina, Veneto, Friuli and some adjacent areas. Many 
of them are located in the area extending from the 
Alpine regions of South Tyrol and Trentina along 
the Adige Valley to the Upper Adriatic coast. Sev­
era! studies by other authors were also helpful for 
this synthesis. 

In most archaeozoological studies osteology 
is the main source of information, although ar­
chaeology, the study of land and soil characteris­
tics and history are also helpful. Starting from a 
naturalistic and biologica! poi n t of view we make 
a realistic contribution to knowledge about the !ife 
of ancient human societies as well as about the ex­
ploitation of ani mals and their symbiosis with man. 

Economie and cultural interpretations are 
limited and less complete for older periods than 
for more recent, historical ones, owing to written 
documents being practically absent in the former. 

A first synthesis on the area under examina­
tion, which was published some years ago (RIEDEL, 
1986), followed a more naturalistic and zoomor­
phological approach. Many of the data presented 
in that paper are also included in this one, which 
comprises the reslllts of severa! new investigations 
and - although stili based on osteology - is more 
concerned with palaeoeconomy and other forms 
of animai use. It is an aperçu of the investigations 
made by the Author in the area. 

After a list of the sites and a brief descrip­
tion of the area, various methodological problems 
focused on during previous studies and some char­
acteristics of the faunas are treated in four sec­
tions. A last section is dedicated to the regional 
de seri ption. 

Some generai methodological problems are 
described more carefully for those people w ho are 
not particularly familiar with archaeozoology. 

1.2. Sites and areas investigatecl 

The surface of North-eastern Italy is not 
large but includes many different environmental 
aspects. The influence of various civilisations of 
neighbouring countries favoured the formation of 
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differentiated cultura] developments. The climate 
is usually temperate and humid along the coast and 
cold in the Alps, with transitional stages from the 
Adriatic Sea, through the Venetian Plain, the hills 
and the lower mountains up to the Alpine areas. 
The morphology changes from the marshy lagoonal 
coast to the plain intersected by rivers, to hilly ar­
eas, plateaux and mountains with deep valleys and 
higher terraces. Different vegetational types char­
acterised the area: they changed with the develop­
ment of human occupation mainly at the expense 
of forested soils and marshy environments, and 
favoured various forms of economie exploitation 
and increased trade relations. The relations were 
oriented northwards, beyond the Alps, to Centrai 
Europe; eastwards to Pannonia, the Balkans and 
the Eastern Mediterranean; southwards, beyond the 
Apennines, to Southern Italy and finally also to 
Western Italy and Europe. We studied many sites 
along the penetration routes which- from the wa­
tershed to the Alps along the Isarco-Adige Valley, 
or along Lake Garda and the Mincio- reached the 
River Po and the Polesine as far as the areas of 
Ferrara and Venice, linking the northern countries 
to the Adriatic Sea. 

Fig. l a - Location map of the sites (Tab. l) . 
Fig. l a - Mappa delle località esaminate (Tab. l ). 
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As far as the Neolithic is concerned, the in­
fluences from the east were particularly strong 
during the Early and Middle Neolithic - mainly 
those of the Dalmati an Danilo culture or the Square 
Mouth Pottery culture- while others from the west 
introduced the Chassey-Lagozza culture in the late 
Neolithic. 

The Bronze Age Urnenfeldkultur, and later 
the Hallstatt and La Tène, penetrated mainly from 
the north, that is from the Alpine countries, the 
Danube Valley and Pannonia. In more recent times, 
after the decline of the Etruscan presence, Celtic 
population coming from the north and the west 
had a strong influence on the area. After the long 
Roman occupation, northern and eastern influences 
increased again through Lombards, Bajuvarians and 
other Germanic people. 

The Polada lake-dwelling culture and other 
similar ones (Barche, Ledro, etc.) are largely au­
tochthonous; they began in the Early Bronze Age 
and expanded first in the Lake Garda region and 
then in more extended areas. The Middle and Late 
Bronze Age Terramare civilisations of Emilia 
spread through the Po Plain (Poviglio, etc.) and 
had later developments. The eastern Castellieri and 
the northern Wallburgen were contemporaneous 
with some later phases of these cultures. 

The Alpine Rhaetian cultura! area, which 
lasted from the end of the Bronze Age to the end 
of the Iron Age, is also considered to be largely 
autochthonous but not homogeneous, and influ­
enced by the surrounding countries with different 
cultura! developments. 

Finally, very important southern Iron Age 
cultures, the Villanovian the and Etruscans, end­
ing with the Roman civilisation, caused fundamental 
improvements in the economy which decreased 
later- more in the Alps and less so on the plain -
after the Mediaeval invasions from the north-east 
(Lombards) and the north (Bajuvarians) disrupted 
the imperia! Roman and colonia! order. 

W e must also mention the eastern Greek (Spina) 
and later Byzantine (Torcello, Venice) influences, 
conùng from the sea (AsPES, 1984; PAULI, 1992; 
RADMILLI, 1962; RI EDEL, 1989A; 1990A; 1992). 

2. COMPOSITION OF THE FAUNAS 

2.1. Interpretation 

The first aim of the archaeozoological inves­
tigation is to understand the composition of a popu­
lation. This information is only partial because the 
analysis of the bone deposits, which forms the ba­
sis for the interpretati an of animai econonùes, 1 gives 
only percentage and not absolute data on the pres­
ence of animals. Moreover, description and calcu­
lation are difficult because they require meaning­
ful quantitative an d qualitative information to e val u­
ate the characteristics of each species, its weight, 
form, age, sex, etc. 

Table 2 and Figs. 2a, 2b, 2c, 2d and 2e give 
the composition of some of the most importan t fau­
nas. The various and different data sometimes given 
for the same si te need some explanation, an d there­
fore we make some extended considerations o n this 
subject. 

The first usual procedure is the calculation 
of the number of remains. Although the relation­
ship between the number of the entire bone origi­
nally present in a deposi t and the number of frag­
ments recovered is no t known an d ca n only be su p­
posed, this method of calculation has the advan­
tage of usually being uniform and consequently of 
making the comparison between different popula­
tion easier. 

The bones of certain species are more 
prone to breakage than others. The breakage of 
large bones of cattle can result in more fragments 
than that of small bones of sheep. Different butch­
ery methods can also give different results (e.g. 
for red deer seeNoE-NYGAARD, 1979): for instance, 
the tibia splits into more parts when cut nearer 
both ends. Such observations can be multiplied. 
Small bones and fragments are more easily 
destroyed than larger ones, while immediate 
burial of waste decreases losses. Some animals, 
such as horses and dogs, are more rarely butch­
ered and consequent1y their bones tend to be less 
broken . 

This is not the piace to examine in detail the numerous and diflicult problems connected with the exactitucle ancl rea! 
meaning of the quantitative data obtained from the archaeozoological in vestigations of bone cleposits. Here we give only 
some information on the methocls employed in our stuclies and the observations macle to assess the limits of valiclity of thei r 
results and the possibilities of comparisons between sites. These problems were dea! t with by CHAPLIN ( 197 1 ), PAYNC ( 1972), 
UERPMANN ( 1973), GAUTIER ( 1984), CASTEEL ( 1977 A; 1978) ancl others; R CICHSTEIN ( 1989) critically summarisecl some of 
them. 
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A second method is the calculation of the mini­
mum number of individuals, which helps with the 
evaluation of the contribution of animals to the pro­
duction of wool, milk, etc. and to activities such as 
transport, field work, hunting, war, guarding, etc. 
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Fig. 2 - Fauna! composition of sites. 2a: Cornuda - NLIL -
Veneto- Composition (NR-MNI-W); 2b: Albanblihel- BA/ 
M- South Tyrol - Composition (NR-MNI-W); 2c: Verona l 
(6th-7th centuries AD) - Composition (NR-MNI-W); 2d: 
Verona II (l Oth-11 th centuries AD) - Composition (NR­
MNI-W); 2e: Verona III (13th century AD) - Composition 
(NR-MNI-W). 
Fig. 2 - Composizione faunistica dei si ti. 2a: Cornuda -
NUL- Veneto- Composizione (NR-MNI- W); 2b: Albanbiihel 
-BA/M- South Tyrol- Composizione (NR-MNI-W); 2c: 
Verona l (VI-VII sec. d.C.)- Composizione (NR-MNI-W); 
2d: Verona Il (X-Xl sec. d.C.) - Composizione (NR-MNI­
W); 2e: Verona 111 (Xlii sec. d.C.) - Composizione (NR­
MNI-W). 
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matiop of the morphological or age differences 
among bones which can or cannot be paired is al so 
a personal decision. Statistica! considerations are 
againstthis method (CASTEEL, 1977; 1977A; 1978) 
but the minimum number of individuals, though dif­
ficult to determine, still represents a very important 
piece of information on the faunas. 

In addition to the rough MNI percentage w e 
also need other information - such as animai forms, 
their age and, if possible, sex - in order to define 
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better the individuals and their utility and there­
fore to understand the meaning of the composition 
figures. 

Other methods have to be devised to assess 
the weight of the animals. This can be calculated 
using the MNI and a conventional weight for each 
species. As prehistoric races, and also most of the 
more recent ones, were smali, the individuai weight 
is low but stili uncertain, although it can be inferred 
with the help of documentary data (e.g. in the Mid­
dle Ages) . With more precise calculations we can 
attribute different coefficients, which discriminate 
between younger and older animals, to each age 
class (VIGNE, 1988). 

These an d other methods are sound, but each 
improvement makes them complex and may add 
severa! methodological and operational errors. 

KuBASIEWicz ( 1956) has developed a "weight 
method" by weighing the bones of the major large 
domestic animals and assuming that in these ani­
mals the weight of their bones is proportional to 
the amount of meat obtainable. As we always deal 
with percentages and not with absolute numbers, 
we can only obtain the relative importance of the 
animals. This method also has its drawbacks: in 
our opinion the most important is that the total 
weight of the bones of a pig is probably much less 
(65%?) than in other animals (VIGNE, 1988). 

In spite of ali these methods, some forms are 
essentialiy incomparable with others: e. g. birds, the 
bones of which are often broken and destroyed, 
especially in the case of young individuals, and 
whose data are consequently comparable to those 
of mammals only with caution. Young individuals 
are underrepresented with respect to adults because 
their bones and also their deciduous teeth are 
smalier an d more fragile. Because of the counting 
method, wild animals and others with few individu­
als are overrepresented in the minimum number of 
individuals tables. 

The number of remains, the number of indi­
viduals and the bone weights of many sites of 
North-eastern Italy are given in Tab. 2 and Fig. 2. 
The analysis of their differences can provi de some 
information on the importance and characteristics 
of a given animai species. · 

The basic data on age and sex distribution 
are also added to the faunal descriptions (see Chap­
ters 4 and 6). Due to ali these problems, it is easier 

to describe the generai aspects and evolution of 
the population on comparative grounds, rather than 
to ascertain the detailed characteristics of each in­
dividuai fauna. 

Unless stated otherwise, the number of re­
mains is used for comparisons between the faunas, 
although ali the methods cited are useful for un­
derstanding their composition. 

The meaning of the percentage of the ani­
mals is heavily dependent on their type and use. 
Animals which do not give the same products ancl 
are used in different ways cannot be easily com­
pared. Meat animals are usually numerous, while 
transport and Iabour animals are fewer. Wild ani­
mals kilied to defend the fields are fewer than those 
killed to obtain subsistence and meat. Many bones 
of wild animals may remai n at the hunting si te ar­
ter the meat has been removed and consequently 
will not be found in the village waste deposits. Pests 
and pets, hunting (since the end of the Neolithic) 
and guard animals are few. For example, dogs are 
qui te useful in the everyday life of a si te, although 
usualiy their minimum number of inclividuals is low 
and their number of remains and their weight 
minima!. Therefore i t is difficult no t only to calcula­
te the composition of the fauna but also to interpret 
the meaning that it had for the human community. 

The distinction between domestic ancl wilcl 
forms, especially cattle v. aurochs and pigs v. boars, 
is another of the practical problems found in the 
calculation of a fauna! composition. A clistinction 
is usually possible using the size of the bo n es, some­
ti m es their shape and structure or other cultura! 
criteria, but nevertheless the conclusions can be 
uncertain, in particular for boars.2 

2.2. Fauna/ osteological composition and its 
variation 

It is important to verify if the composition 
calculated with a given amount of bones is reli­
able, in other words if we obtain similar results 
with other analogous bone amounts of a similar 
age, size and origin. 

A study was possible for the Mediaeval set­
tlement (7th-14th centuries AD) of Verona, situ­
ated in the centre of the ancient Roman town. 23 
groups of remains were collected during the 

2 These problems, and al so those of sex and age determination - mostly based on HABERMEHL ( 1975) ancl on thc 
methods of the Munich School - ha ve already been discussed in previous works (e.g. RI EDEL, 1986). In further parts of this 
work we will give some other data. 



excavation of an area of about 6000 m2 , in the old 
centre of Verona; about two thirds of them carne 
from waste pits of comparable formation, while 
the rest were strewn over more or less wider ar­
eas. First we studied the cattle, caprines and pigs, 
which represent 95.4% of the total of 13634 re­
mains (VR I= 6th-7th century, 3 groups; VR II= 
lOth-11 th century, 2 groups; VR III = 13th cen­
tury, 17 groups; VR IV= 14th century, l group). 

The 23 bone deposits were analysed sepa­
rately and gave compositions which were not iden­
tica! but usually broadly similar for the three mai n 
groups of cattle, caprines and pigs (Fig. 3 of the 
number of remains; other data of individuals and 
bone weight are given in RTEDEL, 1994A). The 
similarity regards deposits which are both con­
temporaneous and of a different age. This is prob­
ably also due to the difficulty of quantifying the 
evolutionary trends from the 6th to the 14th cen­
turies at this site. 

Differences of l 0% are no t appreciable an d 
the results given by faunal samples with less than 
500 remains are only indicative. Larger deposits are 
broadly similar. The indications of most deposits are 
relatively consistent, though they cannot be consid­
ered to be completely similar in details. 

In Verona there a~e no specialised deposits 
of cattle or other important species. Only some of 
the less imp011ant deposits had a composition which 
deviates from the norma! one. 

The distribution of the less important ani­
mals - other than the three large groups of cattle, 
caprines and pigs- is erratic, in other words some 
of them ha ve a more specialised distribution. 87% 
ofthe cat remains were found in only 3 waste pits, 
and 61% of the horse remains in 5 pits or over 
small surfaces: this situation should indicate a se­
lective disposal of the bodies. 

The Verona excavations took piace in the 
centrai part of a medium-sized Mediaeval town, 
but in more specialised localities or in sites with a 
different stage of development, economie activi­
ties involving animals can vary topographically ac­
cording to the economie and social structure of 
the site: for instance, in Roman Aquileia (RIEDEL, 
1994B) or Augs (SCHIBLER & ScHMID, 1989) (see 
Chapters 2.3 and 6.4). 

2.3. Formation ofa hone deposit and interpreta­
tion offaunal developments in hoth uniform 
and diversifted sites 

In a small prehistoric village with a self-sus­
taining economy of only husbandry and agricul­
ture most activities- such as butchery, meat con-
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Fig. 3 -Verona- MA- (VR I- 6th-7th centuries AD; VR Il 
- 10th/11th centuries AD; VR III- 13th century AD; 14th 
century AD)- Composition (NR). 
Fig. 3 -Verona- MA- (VR 1- VI-VII sec. d.C.; VR Il- XIX/ 
sec. d.C.; VR 111- Xlii sec. d.C.; XIV sec. d.C.)- Composi­
zione (NR). 

sumption, manufacturing of animai products, etc. 
- usually take piace at the same si te. Bones may be 
the object ofbutchery, cutting, chopping and cook­
ing processes and of eventual uses for tools and 
handicraft. If not buried immediately, they may be 
gnawed or devoured by animals, trampled upon 
and broken on the site surface, disturbed by the 
overlying formations and destroyed by acids and 
other agents in the soil. Later on these residues 
can be found in archaeological excavations. 

In such cases, the distribution of the remains 
of the different skeletal zones (skull, jaws, verte­
brae, limb bones, etc.) may be irregular but it is of­
ten the same, or similar, in different sites. The ac­
tions which break up large bones and destroy brittle 
and small ones are in fact more or less the same in 
broadly similar natura! and cultura! cnvironments. 

If the formation of the deposits is compara­
ble, this facilitates the interpretati o n of similaritics 
in the evolution of the faunas an d animai economy. 

We have pointed out the difficulty of obtain­
ing reliable knowledge about the composition and 
other characteristics of the faunas from the osteo­
logical remains. Comparisons between the evolu­
tionary trends of deposits of a similar origin seem 
to beona sounder base (GAUTIER, 1984). 

These rules apply to most prehistoric ancl 
protohistoric sites with a uniform self-sustaining 
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economy in the area under examination. Different 
problems arise in larger or otherwise socially im­
portant settlements with diversified economies, 
where a specialisation of areas with different eco­
nomie activities may take place. In many deposits 
this diversification is graduai and often minima! or 
difficult to detect. In ali these cases we must take 
into account not only the generai rules offormation 
and transformation of the kitchen waste deposits, 
but also the special origin from specialised human 
activities (BARKER, 1987; CLARK, 1987). 

More details will be given in Chapter 4, while 
here we will mention some of these characteristic 
sites. 

Diversification in productive areas was par­
ticularly frequent in Roman settlements. The villae 
rusticae of Friuli, which were based on a slave­
labour organisation, w ere ce n tres of production for 
local consumption as well as for the export of meat. 
Beefwas expensive but still very saleable (VERZAR­
BAss, 1986). Mainly large sized adult cattle, used 
for agricultural work and transportation, were kept 
at Volano in Southern Trentino (RIEDEL & ScARPA, 
1988) (RA/L). 

To take an example from the area north of 
the Alps, the deposit at Traismauer (Lower Aus­
tria) (Riedel, in prep.), on the Roman limes on the 
Danube, includes a large quantity of remains of 
adult animals, e.g. cattle or caprines, which- when 
no longer suitable for other uses - were butchered 
in a slaughter-house of a local village near the 
Roman military castrum. 

These waste pits of butchery include larger 
bones, mainly of cattle, which were not forwarded 
to the kitchen as the smaller bones of other animals 
with meat stili attached to them probably were. 

At the metropolis of Aquileia (RIEDEL, 1994B), 
in the w aste deposi t of a market, bo ne of cattle were 
mixed with only a few elements of the vertebra! 

100"-

50 -

column and ribs, which were probably discardecl 
somewhere else. Some selection was also made of 
the skeletal parts, since there are few proximal parts 
of metapodials. Bones of sheep ancl pigs were less 
important. The remains of horses do not show any 
real butchery marks, and they were sawn only for 
hanclicraft use. A market piace for sheep and a cle­
posit of cattle horn cores for handicraft bave also 
been iclentifiecl in the town. 

The detailecl osteological stucly in the Mecli­
aeval centre ofVerona (RIEDEL, 1994A) (7th-l l th-
13th centuries AD) gives only some weak hints 
about a diversifiecl use of animals and animai 
remams. 

Mediaeval castles can either clrain special 
meat sorts or animals requirecl by the landlorcls of 
these centres of power (MOLLER, 1973), or simply 
be farms for agricultural or husbanclry purposes 
(e.g. Sagogn) (DRIESCH, 1973). At Castel di Drena 
(1200-1400 AD) in Trentino, the fauna was ap­
parently only slightly improved upon norma! vil­
lage husbandry. 

In the great sanctuaries, the composition of 
the large waste cleposits depencls only on religious 
traclitions. A goocl example is the Heraion of Samos 
in Greece (BoESSNECK & DRlESCH, 1988). At Castel­
rotto (Verona) - IA - sacrificial foocl waste was 
not different from other kitchen waste. 

Besides these cleposits of mainly kitchen re­
mains, the area we clescribe has severa! examplcs 
of small accumulations of ani mals ancl their remains 
which are not relatecl to foocl procurement but 
rather to traclitional rituals, specialisecl burials, 
handicraft or chance reasons (see Chapter 4.8) . 

2.4. Composition of the faunas studiecl 

Tables l, 2, 3 an d Figs. l, 4, Sa, Sb, Se a nel 
the maps ancllists give some of the most important 

- 10~ 

pig 

- 60 

caprines 

cattle 

o - o 
l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 
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Fig. 4 - Fauna! composition groups (NR) - see list of sites in Tables l , 2, 3. 
Fig. 4 - Composizione faunistica per gruppi (NR) - vedi la lista delle Tabb. l , 2, 3. 
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Fig. S - Distribution of the fauna! compositions. 
Sa - Sketch map of the distribution of the fauna! groups 
(NR); NL-CA; see Tables 2-3 and Fig. 4. 
Sb - Sketch map of the distribution of the fauna! groups 
(NR); BA-IA-EA; see Tables 2-3 and Fig. 4 . 
Se - Sketch map of the di stribution of the fauna! groups 
(NR); RA-MA; see Tables 2-3 and Fig. 4. 
Fig. 5 - Distribuzione delle composizioni faunistiche. 
5a - Mappa schematica della distribuzione dei gruppi 
faunistici (NR); NL-CA; vedi Tabelle 2-3 e Fig. 4. 
5b - Mappa schematica della distribuzione dei gruppi 
faunistici (NR); BA-IA-EA; vedi Tabelle 2-3 e Fig. 4. 
5c - Mappa schematica della distribuzione dei gruppi 
faunistici (NR); RA-MA; vedi Tabelle 2-3 e Fig. 4. 
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characteristics of the composition of the faunas of 
different age and geographical situations. These 
data are included and developed in the regional 
descriptions in Chapter 6. 

The most important trait is the percentage 
of the three mai n economie groups: cattle, caprines 
and pigs. It is sometimes very stabJe in a given area, 
but it is aJso sometimes subject to an evoJution 
whose deveJopment is described in Chapter 6. 
Among cattle, caprines and pigs, cattJe are usually 
the largest meat producers; the other two groups 
are of variable importance and in particular their 
percentages characterise the fauna) assemblages. 

There are few other domestic animals, such 
as horses, dogs, and cats; domestic fowls are ex­
ceptional, except fora certain number in Mediae­
val Verona; wiJd animals are usually reJatively few 
(about 5%): ali of these are not considered in the 
diagrams. 

Red deer is everywhere the most important 
wiJd animai, followed by boar, which is rare in the 
mountains (more details about wild animals are 
given in RTEDEL, 1991A). 

Table 2 and Fig. 4 include onJy the impor­
tant deposits relevant to our description. 

Faunas with many wiJd animaJs cannot be 
compared directly with others characterised by 
domestic husbandry, because of their different sig­
nificance in the economy. Hunting, once indispen­
sable for food procurement, sJowJy gave way to a 
small and unnecessary expJoitation of game for 
meat or some secondary products. The percent­
ages of domestic animaJs might also be related to 
the wild animai species, especially ifthey are abun­
dant and if some domestication process is possible 
(e.g. at Cornuda- NL - where there are severa! 
pigs but a secondary domestication has not been 
proved). 

Among the bone deposits investigated, that 
at Cornuda (Fig. 2a) (Treviso - beginning of the 
Late Neolithic) has a strong prevalence of wild ani­
mals, mostly boars and red deer (NR: domestic 
animals 31.5%; wild animals 63%; uncertain 5.5%; 
domestic cattle 5.6%; wild or domestic cattle 4.8%; 
aurochs 6.6% ; caprines 9.8 % ; domestic pigs 
15.5%; wild or domestic pigs 0.7%; boar 14.8%; 
red deer 39.3%; etc.). The high percentage of large 
wild ani mals is increased and favoured by the pres­
ence of a hilly forested environment at the bm·der 
of the then marshy Venetian Plain. 

A t Moletta Patone di Arco (Trentina), the 
fauna! composition ( calculated o n the basis of the 
number of remains) is rather constant during the 
whole of the Neolithic. Domestic ani mals make up 
63% (NR) and wild animals as much as 37%. 
However, only 9.6% are of the usual red and roe 

deer and the remaining are of small mammals 
(foxes, hares, etc.) which probably lived in the rock­
shelter when man did not dwell there. CattJe, 
caprines and pigs (NR 11.1 % -29.9% - 21.8%) 
are all i mportant. 

Among other known faunas, those ofFimon­
Molino Casarotto (Vicenza) and Razza di Campe­
gine (Reggio Emilia), sites attributed to the Square 
Mouth Pottery culture, both include very few do­
mestic animals. 

At Isera- CA - in Trentina (JARMAN , 1970; 
Riedel & Rizzi, in preparation) the wild animai re­
mains, which are mainly of red deer, amount to 
over 35%. 

3. EVOLUTIONARY TRENDS IN THE FORM 
AND SIZE OF ANIMALS 

3.1. Anima! races and their development: their 
identification in bone deposits 

The interpretation of the characteristics of 
the faunas through their osteologicaJ remains in­
cludes the identification of the animai races and 
the description of their development. 

Skeletons cannot provide complete informa­
tion about the living animals when the perishable 
parts of the body are no t preserved. W e h ave nearly 
no data on milk, meat, wool or hair production , 
the quality of hides, etc. The generai principle al­
ready established by the Munich School (J. Boess­
neck, A.v.d. Driesch, various statements) is that 
we cannot describe races only from anima! bones. 

We can only deduce the characteristics which 
have some relationship with the skeletal structurc: 
sex, height and sometimes sturdiness. 

Some information can be obtained by mak­
ing comparisons with the traditional races of the 
end of the 19th or the beginning of the 20th cen­
tury AD, for which old descriptions are available 
(e.g. RIEDEL, 1993 and in preparation). 

A related problem is that of verifying whether 
a population corresponds to only one race, usi ng 
this term in its most informalmeaning (breed, popu­
lation). When comparing populations of severa! 
sites we must examine whether the morphological 
and quantitative variations are relatively low, as 
c an be expected within o ne race, or very large, thus 
suggesting the existence of different races or mix­
tures of them. 

Transitions from one race to another could 
point t o an in si tu evolution. If the change is abru p t, 
then the import of another race from outside can 
be considered to be more likely instead. 



A first tentative study is therefore always 
don e to ascertain if w e c an be reasonably sure that 
a population corresponds to one osteomorpho­
logical race or to a mixture of two or more. Al­
though the solution of this problem is not usually 
easy, and in any case i t is only an approximate o ne, 
we should gather such information because of its 
importance for the study of ani mals exports, trade 
and cultura! changes. 

The most important domestic ani mals of the 
area are cattle. They bave considerable size varia­
tions in different epochs and also at the same ep­
och in different areas. 

Variations in bone form is mainly due to sex 
differences - small slender cows, strong sturdy 
bulls, columnar strong castrates - but otherwise 
the body proportions of various races rarely bave 
strong variations. Only in certain populations, such 
as the Roman ones, were they exceptionally large, 
sturdy and long. 

Variations in the withers height may be in­
significant - e.g. between the Early and Middle 
Bronze Age populations- and in this case the ani­
mals can be considered to be of the same race. 
However, variation may on the other band be sig­
nificant- such as between these populations and 
the small o n es of the Late Bronze Age- and in this 
case either a new race developed in situ or more 
probably i t had been imported. 

The characteristics related not only to the 
size but also to morphological aspects, such as horn 
cores, are more interesting. In fact cattle can be of 
a similar size- su eh as in the Po Plain in the Early 
Bronze Age and in the Early Iron Age- but at the 
same time bave horn cores with very different 
shapes. 

Three horn core groups - more visible in 
oxen remains - can be distinguished during the 
Bronze an d Iron Ages: the first in the Lower Bronze 
Age (large, long, thin-walled, often with a smooth 
surface: e.g. Barche); the second in the Late Bronze 
Age (small, short: e.g. Isolane); and the third in 
the Iron Age (middle-sized, strong, locally thick, 
often strongly furrowed: e .g. Pozzuolo). As a ten­
tative hypothesis, we can suggest a successive ap­
pearance of three different races. The strong dif­
ferences in the horn core groups can also point to 
their import from outside, replacing the former 
populations. 

The study of a waste deposit of horn cores 
in Aquileia led to the hypothesis that two different 
races coexisted in one population. The forms of a 
Landrace of Iron Age type an d a true Roman race 
with large, long, thin-walled and twisted horn cores 
of castrates (RrEDEL, 1979C) were found together. 
This problem could be better analysed in a Roman 
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population at Traismauer on the Danube near Vi­
enna (Riedel, in prep.), which also includes two 
forms similar to those at Aquileia. Here the pres­
ence of two races, a Celtic-Germanic smaller 
Landrace an d a Roman one, is more likely but still 
hypothetical. 

Another example of tentative race identifi­
cation is given by the dogs of North-eastern Italy. 

The Bronze Age is characterised by a rather 
uniform population of small dogs similar to spitz 
ones- with a withers hèight under 50 cm. A diver­
sification in their size and form begins in the Iron 
Age (Pfatten-Vadena, Spina). 

In Roman Hungary (B6K6NYI, 197 4 ), Trais­
mauer- Austria (Riedel, in prep.), and Aquileia 
(RIEDEL, 1994B), and in Mediaeval Verona and 
Povegliano (Riedel, in preparation), the fauna! 
spectrum varies from small pleasure dogs, some­
times with short legged forms (TETCHERT, 1987), 
to high and elongated greyhound-like animals, 
while 'spitz' and shepherd-like dogs are very com­
mon. Very small dogs were found in Roman 
Aquileia and greyhound-like ones at Lombard 
Povegliano. 

But a distinction between these forms is al­
ways hypothetical and the body shape, the charac­
ter and the activities of the dogs, if known only 
from their bones, are only a matter of supposition. 
Dogs which in recent times are considered to be 
separate races, such as the greyhound and the 
'segugio italiano', cannot be distinguished using 
osteological criteria (Povegliano- RIEDEL, 1994A 
and in preparation; QuADRI, 1989). 

Finally, we can add that recent races bave no 
proved biologicallinks with presumably older ones. 
Some skeletal forms are constant features which 
appear again and again in different epochs, such as 
in greyhounds in ancient Egypt (BoESSNECK, 1988), 
in Roman times in Middle Europe (B6K6NYI, 1974), 
in Lombard times at Povegliano near Verona 
(Riedel, in preparation) and during the Renaissance 
(segugio italiano, QuADRI , 1989). 

Another example is given by sheep. In the 
Bronze Age the sheep of North-eastern Italy, in 
contrast with Centrai European ones, are small, 
under 60 cm; they become larger in the Iron Age 
and especially during the Roman Age. The possi­
ble link between these changes and an improved 
hair-wool production is no t easy to define (DRIESCH, 
1983). In the Roman Age horn cores also change 
from a more oval, not so heavy form to a triangu-

.]ar, orally flat, very sturdy one (RIEDEL, 1986). Here 
we also observe a change in races, which were 
probably imported, and whose economie signifi­
cance is difficult to elucidate. Detailed studies un­
der very favourable conditions can give no more 
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than a very vague identification of races. There­
fore special attention must be paid to documen­
tary sources and to the study of the more recent 
races of the las t century. 

3.2. Size trends of animals 

The withers height of the animals at severa! 
sites could be calculated with the long bones. For 
sheep and pigs some smaller bones can be taken 
into consideration. When the data of the sites are 
few, we cannot compare small differences between 
populations and analyse in detail the evolutionary 
trends in size. Consequently other measurements 
have to be added - some of the widths of bones 
(Fig. 2); (cattle: Astragalus GLl- Phal. l f+h Glpe 
- sheep: Metacarpus Bp - domestic pigs: Humerus 
Bd)- for the three most important domestic ani­
mals which are often found in larger amounts. 

Some generai trends in the evolution of ani­
mal size have already been described (RIEDEL, 
1986); here and in Chapter 6 they are summarised 
with the addition of data from new sites. 

3.2.1. Withers height and size trends in cattle, 
sheep and pigs 

According to the data ofwithers heights, the 
ancient animai races were usually small in com­
parison with the recent ones. 

Some selected withers heights of cattle are 
(coefficients J. MATOLCSI, 1970): 

n. m1n. max. x 
Barche (BA/E) 59 1036 1037 1160 
Canar (BA/E) 37 1006 1248 1128 
Ledro (BA/E/M) 66 936 1288 1103 
lsolone (BA/M/L) 99 924 1209 1062 
Sabbionara eli 
Veronella (BA/L) 17 981 1157 1070 
Pfatten, Eppan, 
Stufels (BA/L, lA) 24 968 1223 1026 
Pozzuolo-Colo-
gnola (lA) 42 995 1217 1126 
Spina (EA) Il 1085 1250 1185 
Traismauer (RA) 19 1159 1469 1288 
Verona (MA) 21 1051 1362 1195 

If compared with some large Neolithic forms 
(e.g. Colombare), these cattle are middle-sized, 
though with many height variations, in the first part 
of the Bronze Age and small-sized in the Late 
Bronze Age. Middle and large races begin to ap­
pear on the plains with the Early Iron Age, and 
only later in the Alps with the large Roman races. 

After the Roman period, a decrease in size takes 
piace during the Middle Ages. 

Some selected withers heights of sheep are 
as follows (coefficients ofM. Teichert in: DRIESCII 
& BoESSNECK, 1973): 

n. m m. max. x 

Barche (BAIE) 82 527 671 587 
Ledro (BA/E/M) 771 488 720 596 
lsolone (BA/M/L) 95 490 678 570 
Sabbionara eli 
Veronella (BA/L) 21 582 686 629 
Spina (EA) 26 577 701 633 
South Tyrol (lA) 33 578 737 651 
South Tyrol (RA) 28 605 767 695 
Traismauer (RA) 14 641 793 716 
Verona (MA) 40 561 748 630 

The size of animals was smaU during the 
Bronze Age, and larger during the Iron Age ancl 
especially during the Roman pei:iod. A clecreasc 
follows during the Middle Ages. 

Some selected withers heights of domestic 
pigs are (coefficients ofM. TETCHERT, 1969): 

n . m1n. max. x 

Barche (BA/E) 41 591 876 733 
Ledro (BA/E/M) 44 523 798 728 
Spina (EA) 101 559 826 706 
Verona (MA) 69 632 877 763 

The pigs height is more stable but also slightly 
irregular and increases locally during the Micldle 
Ages. 

Other measurements are often availablc in 
large numbers and allow more detailed studies than 
those based on the withers height (Figs. 6a, 6b, 6c, 
6d). With thes~ and other measurements, i t is somc­
times possible to analyse the size variations within 
the same area and civilisations (see Chapter 6). 

3.2.2. Withers height ami size trends in other 
species 

The horses found in archaeological excava­
tions are usually smaller than average recent ones. 
The Iron Age small horses ofwestern type are about 
123 cm high (RIEDEL, 1986). The slencler Palaeo­
venetian (RIEDEL, 1984A) forms of the same ep­
och are high, such as at Le Brustolade (n. 97 min. 
1188 max. 147l.X 1345). They are similar to Etrus­
can (AzzAROLI, 1972) and eastern European forms 
(BòKÒNYI, 1974). 
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Fig. 6a - Size evolution of ani mals. Cattle: Astragalus GLI (greatest length of the latera! part) x; size trends; see Table l 
and Fig. la; 74 (Verona) a: 6th-7th century AD; b: lOth-IIth century AD; c: 13th century AD. 

Fig. 6a- Evoluzione delle dimensioni degli animali. Bovini: Astragaho· GLI (lunghezza maggiore della parte laterale) x; 
tendenze dimensionali; vedi Tab. l e Fig. la; 74 (Verona) a: VI-VII sec. d.C.; b: X-Xl sec. d.C.; c: Xlii sec. d.C. 
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DEPOSITS 
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Age 
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31 72 14 122 79 81 15 8 85 9 14 15 16 16 2"8 29 24 37 20 10 119 156 13 12 9 7 
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28 46 82 

MA NL BA lA RA NA 

Fig. 6b - Size evolution of ani mals. Cattle: Phalanx l f. h. Glpe (greatest length of the peripheral halt) x; size trends; see 
Table l ancl Fig. la; 74 (Verona) a: 6th-7th century AD; b: lOth- IIth century AD; c: 13th century AD. 
Fig. 6b- Evoluzione delle dimensioni degli animali. Bovini: Falange l ant.post. Glpe (lunghezza maggiore della metà periferica) 

x; tendenze dimensionali; vedi Tab. l e Fig. la; 74 (Verona) a: VI-VII sec. d.C.; b: X-Xl sec. d.C.; c: Xlii sec. d.C. 

The Roman an d Mediaeval horses are slightly 
higher and sometimes very strong (Middle Age 
Stremitzer in South Tyrol and Castel di Drena in 
Trentina). 

The best known dog population dates to the 
Bronze Age. It is small-sized with spitz-like forms of 
uniform characteristics ( coefficients of HARCOURT, 

1974: Barche and Ledro WH n 42 min. 414 max. 
601x470). Since the Iron Age the withers heights 
may be variable and high (e.g. hunting and slightly 
greyhound-like dogs of the Lombard Povegliano WH 
64 cm) but al so very small ( e.g. see a companion ani­
malfoundinRoman Aquileia, RA) (RIEDEL, 1994B). 
But the average height of the population increases. 
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Fig. 6c- Size evolution of animai s. Sheep: Metacarpus Bp (breadth of the proximal end) x; size trends; see Table l ancl Fig. 
l a; 74 (Verona) a: 6th-7th century AD; b: l Oth-ll th century AD; c: 13th century AD. 

6c- Evoluzione delle dimensioni degli animali. Ovini: Metacarpus Bp (larghezza della estremità prossima/e) x; tendenze 
dimensionali; vedi Tab. l e Fig. la; 74 (Verona) a: VI-VII sec. d.C.; b: X-Xl sec. d.C.; c: Xlii sec. d.C. 
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Fig. 6cl- Size evolution of ani mals. Pig: Humerus Bel (breadth of the distai end) x; size trencls; see Table l and Fig. 1 a ; 74 
(Verona) a : 6th-7th century AD; b: l Oth-11 th century AD; c: 13th century AD. 

6d- Evoluzione delle dimensioni degli animali. Maiali: Humerus Bd (larghezza della estremità distale) x; tendenze 
dimensionali; vedi Tab. l e Fig. la; 74 (Verona) o: VI-VII sec. d.C.; b: X-Xl sec. d.C.; c: Xlii sec. d.C. 

Goats are much less frequent than sheep, usu­
ally slightly higher, and follow the same evolution­
ary trends. 

Many cats have been found in Mediaeval 
Verona where they represent a small breed, smaller 
than the recent populations. 

There are only a few remains of donkeys 
and mules. 

Domestic fowls (THESING, 1977) are small in 
the Celtic period (Casalandri, Valeggio, Santa Ma-

ria di Zevio) an d as large as those of Romanlmpe­
rial times in Mediaeval Verona. 

Wild animals are similar to recent species, 
and not smaller as most domestic populations are. 
Boars are nearly one meter high (Barche, Spina, 
Canar: no. 72 min. 859 max. l064x 982) and red 
deer are also middle-sized, less than 1.2 m (Barche, 
Ledro, Canar, Spina: no. 33 min. l 07 max. 
127 x 116) (RrEDEL, 1986) an d smaller than eastern 
European populations (PIETSCHMANN, 1977). 



4. SOME ASPECTS OF THE EXPLOITATION 
OFANIMALS 

4.1. The origins of domestication 

Animals are useful in many different ways in 
the life of human groups. 

Before and during the Mesolithic animals 
were stilla prey for hunters. Because they and their 
products were an important part of the diet and 
moreover supplied commodities such as Jeather, 
bone artifacts, etc., hunting influenced the mobil­
ity of man w ho had to ada p t himself to the behav­
iour of the preys and to their seasonal migrations 
(for Veneto and Trentino see e.g. BROGLIO & LAN­
ZINGER, 1990). 

Besides hunting, there is an incipient man/ 
animai individuai relationship which does not nec­
essarily lead to domestication (see MECHIN, 1989 
for the Vosges regio n in France) an d which may 
include keeping herds of animals in enclosures (such 
as the fallow deer at Sappada-Pladen in Veneto) 
(Riedel, pers. obs.; HEMMER, 1983). 

Some cases of domestication could be the 
recent exploitation of the reindeer in Lapland or 
the supposed domestication - or rather taming -
of red deer in Veneto in the North Italian Neolithic 
(JARMAN, 1972; FoRNI, 1989). Human influences 
of various intensity are also present in successful 
cases of domestication (BòKòNYI, 1986) but there 
is always a difference between mere familiarity with 
man and strong behavioural changes after domes­
tication, when some hereditary skills for survival 
in natura! conditions are eliminated by selection 
(HEMMER, 1983). 

The economy changed radically during the 
Neolithic in North-eastern Italy. At the beginning 
animals were killed for food, their remains were 
used for severa! purposes and the life of wild ani­
mals was certainly only partially disturbed or con­
trolled by man. Later o n domesticated animals were 
reared, culled and managed in order to provide a 
constant source of food, handicraft products, trans­
port, traction, company, etc. 

Hunting for meat was gradually restricted. 
Finally wild animals were captured for domestica­
tion - but this, though possible (for instance in 
Cornuda [Province of Treviso, Veneto] - RIEDEL, 
1988), is not definitely proved in our area where 
only the importation of already domesticated ani­
mals is demonstrated. They were hunted when they 
damaged the new agricultural fields in the sparsely 
inhabited landscape (UERPMANN, 1973), and at the 
end of the Neolithic they were occasionally killed 
for pride or as a supplementary source of food. 
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Wild animals were still important only locally: e. g. 
in the Alps at Isera (Trentino)- CA- where they 
represent more than 35% of the total fauna (Riedel 
& Rizzi, in preparation). 

In the Neolithic a t Razza di Campegine (Emi­
lia) and Fimon-Molino Casarotto (Veneto), there 
are examples offaunas consisting nearly totally of 
wild animals; Cornuda (Veneto) has a mixed 
economy; Isera an d Moletta (Tre n tino) h ave lcss 
wild animals and mainly domestic animals respec­
tively; at Colombare (Veneto) the percentage of 
wild animals is very low. 

It is difficult to establish why a given species 
has been domesticated. It is possible that the eco­
nomically important groups, selected among ani­
mals because oftheir submissive nature, were cap­
tured principally for meat production (Bokonyi, 
pers. com.), and only later was their potential util­
ity for other purposes discovered (eggs, milk, 
wool). The exploitation ofthese by-products could 
have developed slowly, through the domestication 
and selection of useful mutations (the Bronze Age 
revolution of S HERRAT, 1981; see al so MoRALES 
MuNIZ, 1990). More strictly psychological reasons 
were certainly required for cats, dogs, horses and 
similar animals, an d their acceptance of the needs, 
leading role and organisation of man was a neccs­
sary prerequisite. 

4.2. Pastoralism 

When hunting and gathering died out, a ncw 
economie model gradually replaced them which 
was characterised by agriculture- also in unfavour­
able areas- with informai animai keeping. 

Severa! forms of pastoralism - which is a 
more extensive management of animals, often not 
strictly localised and with less strong ties than ag­
ricultural cultivation- are largely intermixed wilh 
a more strictly controlled husbandry. In fact all 
primitive forms of animai keeping ha ve a tendency 
towards pastoralism and not to intensive exploita­
tion (MATON, 1993 and others). 

Pastoralism of caprines spread largely on the 
plains (e.g. in Emilia, Poviglio BA), and certainly 
with an intense production of milk, later, wool, etc. 
Pastoralism can also represent a way of exploiting 
poor soils of low productivity in the mountains, 
near rivers or on slopes near villages (Ledro BA, 
Stufels BA-IA, Pfatten BA-IA). 

High altitude pastoralism (e.g. in the North 
Tyrol at Birgits, 834 m, IA, GuEM, 1956) indicates 
the exploitation of high fields with Jess profitable 
agricuJture; caprines al so grazed in the forests, thus 
enlarging the pastoral areas. 
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In prehistoric times, pastoralism of caprines 
and other animals could have been an answer to 
the necessity of improving the economy of small 
sites when soils or climatic conditions deteriorated 
or population density increased. More sophisticated 
social structures can include groups needing mar­
gina! resources, such as goats, or the disposition 
to pastoral activities. 

Unti l recently a limited transhumance to Al­
pine pastures was very common in Trentino-South 
Tyrol and was adopted to increase the fodder sup­
ply for the winter or to graze during the summer, 
when the animals- sheep and others- were taken 
to the pastures at higher altitudes. Specific prod­
ucts, such as cheese, can be increased by this prac­
tice which presumably started only in the Iron Age 
(GLEIRSCIIER, 1985) or perhaps before, in favour­
able local conditions. 

Transhumance in a horizontal direction may 
also have taken piace in our region but is not really 
proven or common. Some forms do exist, such as 
at the Vinschgau in South Tyrol and elsewhere 
(GLEIRSCHER, 1985; MIGLIAVACCA, 1991). Since the 
13th century, during the summer sheep (in recent 
times 3000 individuals) have been conducted from 
the Schnalstal in South Tyrol to the btztal in North 
Tyrol passing over mountains 2,000 meters high 
(BENEDIKT, 1990). True transhumance is a !arge 
movement of animals guided by specialised people 
of particular social categories; the resulting impor­
tant increase in yield reminds one of capitalistic 
methods and hints at increasing needs connected 
with an increasing population (BARKER et al., 1990). 

Osteo!ogy gives little support to identify pas­
tora!ism, while documentary research on regional 
economy and archaeology are the first sources. 

4.3. Primitive and advanced economies 

Sudden or slow changes in cultures and econo­
mies also have consequences on anima! exploitat­
ion, which are usually revealed- though sometimes 
only approximately -by archaeozoological meth­
ods (MoRALES MuNIZ, 1990; RIEDEL, 1993). This is 
also true for the area under examination. 

The changes in animai population and 
economy are mostly slow and not so impressive as 
cultura! changes, to which they are not always well 
corre!ated. 

Three important revolutions can be men­
tioned. One is the change from the Mesolithic 
hunting and gathering economy to the agricul­
tura1 one, with husbandry and some forms of pas­
toralism. This change is well documented in some 
Neolithic bone deposits in North-eastern Italy. 

Fig. 7 - Goats (after: l Mammiferi, Luigi Figuier, 1892). 
Fig. 7- Capre (da: I Mammiferi, Luigi Figuier; 1892). 

Prehistorians suppose that at the beginning of 
the Bronze Age a "secondary products revolution" 
(SHERRAT, 1981) started a more complex and sys­
tematic exploitation of secondary products from do­
mestic mammals, through a change in the nature of 
stock-breeding strategies. Domestic animals, origi­
nally used only as meat providers, also became a 
source of secondary products (nlilk, transport, wool, 
etc.). No important influence ofwild ani mals is ob­
served on the economy. This change corresponds 
to the spread in the Eneolithic and Bronze Age of 
small villages throughout North-eastern Italy. But 
osteological methods are not suitable, or at least do 
not always constitute the most appropriate meth­
ods, for discovering the rise of this type of economy 
(MoRALES MuNIZ, 1990). 

A third revolution took place during the Iron 
Age when developed economies (Palaeovenetian, 
Etruscan and Roman) based on trade and thc 
maximisation of resources, led to changes in the 
breeds and diversification of their performances. 
The changes are confirmed by bone deposits and 
archaeological analyses. 

This evolution is perceptible in the Iron Age, 
e.g. in Veneto and Emilia, through the develop­
ment of improved animai populations an d changes 
in the age and sometimes sex composition patterns. 
At the same time the self-sufficient economy of 
small villages changed, with the development of 
diversified activities taking place in specialised areas 



of the settlements or the cities. Aquileia and the 
villae rusticae of Friuli are good examples of this 
evolution in the Roman period. 

4.4. Environment and econ01nic activities 

4.4.1. Environment and vegetation were 
transformed hy human activity 

. Setting fire to grasslands for hunting or clear­
mg forested grounds for agricultural purposes 
(UERPMANN, 1977) were common practises. 

The summer exploitation of the highlands in 
the centrai Alps by Alpine pastoralism, through the 
overgrazing of more or less horizontal surfaces 
transforms Alpine and subalpine grasslands into ~ 
stable degraded vegetation (PIGNATTI WIKUS, 1987). 
Moreover, the natura! vegetation around the tree­
line descends to lower habitats which are degraded 
by grazing, trampling and human impact. 

Alpine valleys also underwent important 
transformations. The flat botto m of the valleys was 
usually marshy, a humid environment and often 
unsuitabl.e f~r both agriculture and pastoralism; 
communtcatrons could also be more difficult and 
the routes had to be displaced onto the hanging 
slopes, such as the Mediaeval imperia! road through 
the "~alurner Klause" between South Tyrol and 
Trentmo. The draining of the flat bottom of Alpine 
valleys was undertaken mostly in the last century 
(J?al Rì, pers. com.). From the Neolithic - e.g. 
Fmgerhof, South Tyrol (Bagolini, ora! com.)- to 
Mediaeval times the agricultural fields, like the 
more important communication roads, were often 
on slopes or on lower reliefs . 

Since the Neolithic the North Italian Plain 
has been slowly transformed from marshes and 
forests adapted for hunting, pig husbandry, etc., 
through later deforestation and cultivation into land 
suitable for agriculture and husbandry, with fringes 
of less favourable areas for pasture near rivers or 
on slopes (BAGOLINI et al., 1973). 

Coastal marshy lands were filled and con­
solidated; rivers were naturally or, in more recent 
times, artificially deviated; harbours were often 
placed on rivers or lagoons, not immediately on 
th~ coa~t, and were protected from the sea (Aqui­
lera, Altmo, Venice, Spina) (UGGERI & UGGERI PATI­
TUCC I, 1974; PATITUCCI UGGERI, ]987). 

4.4.2. The ù1fluence ofenvironmental and geogra­
phical conditions varie.\' with the cultura! 
development (f the area through time 

. Hunting, agriculture, husbandry and pasto­
rahsm all have a different optimal habitat. 
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Communication routes are necessary for thc trade 
ofboth small objects- amber, salt, flint, etc.- trans­
ported by man, and large and different wares such 
as. tiles, amphorae, cattle and cereals, transportcd 
w1th carts; therefore the roads can be of different 
si~e and accessibility. Harbours can be used by botb 
sh1ps or smaller boats. 

The geographical situation which leads to 
large movements of populations in a aiven direc­
~ion for trade or war was always of gre<~ and steady 
nnportance. 

The local topographical conditions may in­
stead be considered optimal or unfavourable ac­
cording to the cultura! pattern of the populations. 
Tberefore lake-dwellings are usually on shores or 
~etlands, typical Castellieri or Wallburgen are on 
h1ll~, and harbours need accessibility as well aspro­
te~twn and roads need special consistency of soils. 
V1llages may prefer either optimal soil quality and 
water supply or instead better defence conditions. 

The interaction between environment and 
buman activity depends on the economie mode] 
and technical conditions of the times. 

4.5. Butchery patterns 

Tbe butcbery of animals is also a cultura] 
characteristic with traditional patterns; its meth­
ods can be partially reconstructed from the shape 
of the eu t marks and breakage marks and the sur­
faces of the bo ne fragments. 

Bone breakage may also be due to many 
natura! causes; for instance, the lack of recognis­
able human intervention on the bones found in a 
rock s?elter with anthropic remains may be proof 
of an mdepe~dent occupation of the same site by 
man and ammals, such as at Grotta di Ernesto 
(Trentino-MS/E)(RIEDEL, 1994). But in archaco­
logical contexts skeletons are usually heavily di s­
membered and broken either directly or indirectly 
by man. 

In prehistoric sites (e.g. Canar BA/E), man 
employed axes but also small tools made of flint 
blades which leave fine marks; metal knives of the 
Bronze and Iron Ages did not cut the individua] 
bones deeply and their marks are sometimes rare 
and not always easily vi sible. Later on, bu t also 
already in prehistoric times, heavy chopping tools, 
axes, etc., cut through strong articulations and 
shafts, such as at Stufels (South Tyrol - RA) and 
Aquileia (Friuli- RA), causing not only fine marks 
but wide flat surfaces as well. 

From a careful extraction of the bone man 
p~ssed ~o a rough dismembering of the body parts 
w1th a hrgh meat value. The heavy butchering marks 



60 

Fig. 8 - Sheep (after: l Mammiferi, Luigi Figuier, 1892). 
Fig. 8- Mandra di Pecore della Brie (da: T Mammiferi, Luigi Figuier; /892). 

on the bones are impressive, especially in sites such 
as Roman Aquileia and Mediaeval Verona. For 
example, at Aquileia the radius, like the other long 
bones, was cut longitudinally on both the latera! 
and mediai sides, with the proeminences eu t away. 
Small splinters were removed parallel to the sur­
face from the shaft of the femur and from other 
bones (RIEDEL, 1994B). 

In earlier times some religious or traditional 
rites (SwEGAT, 1976) might also have influenced 
butchery, although it is quite difficult to infer this 
influence from osteological remains. Therefore, if 
we leave them to one si de, we can say that butch­
ery starts as a family affair and later becomes a 
handicraft and a profession; consequently the meth­
ods becoming increasingly more systematic along 
some defined rational patterns. 

The faunas ofNorth-eastern ltaly allow spe­
cific remarks to be made about the butchery 
methods. 

The killing method itself rarely leaves visible 
marks. In some cases the separation of the skull 
from the vertebra! column is visible: for instance, a 
Bronze Age bull at Pfatten BA/L (like the caprines 
at Albanblihel BA/M) was cut through the 
epistrophaeus and a horse of the Lombard grave 

at Povegliano was decapitated. This procedure 
seems to be a secondary treatment and dismem­
bering of the carcass, not a killing action. Whole 
skeletons (e.g. the Palaeovenetian horses at Le 
Brustolade) do not show killing marks; the ani­
mals were perhaps strangled. 

A prominent method of dismembering is the 
extraction of the vertebra! column and subsequent 
disconnection of the limbs and skull. It already 
existed in the Bronze Age and developed irregu­
larly. In modern butchery the animai is hung up 
and the vertebra! column halved and sawn dorso­
ventrally through its centre in a longitudinal direc­
tion. In ancient times (e.g. in ancient Egypt, 
ScHOSSLER, 1989, photo page 80) animals were 
butchered lying on the ground. 

The usual prehistoric method, which survived 
locally until quite recent times, consisted of the 
extraction ofthe spine cutting it on both sides with 
the articular ends of the ribs. The processus spino­
sus on the dorsal side was also sectioned away. 
The carcass was cut transversally. Canar (BA/E) 
is an example of this method. 

At the Rhaetian si te ofPfatten-Vadena, South 
Tyrol (BA/L; lA/E/M) the more recent method of 
halving the spine was already employed for 



butchering caprines, pigs and probably cattle. In 
contrast, the same procedure was not applied at 
Stufels, a si te of the same age and region. In Eu­
rape the old methods were stili used during the 
Roman Age, but we have noticed that the Pfatten 
procedure was applied especially on the caprines 
at Roman Stufels. 

From the 7th century the Mediaeval animals 
of Verona were treated with this method. The car­
casses of cattle, caprines and pigs were halved and 
spii t longitudinally and dorso-ventrally through the 
centre of the vertebra! body, sometimes laterally, 
but in this case only on one side, and sometimes 
completely out of it. At the same time at Venice­
San Pietro the old method was stili applied to pigs. 

Severa! vertebrae were split transversally to 
the long axis. In Verona, there are few transversal 
splitting surfaces because 1arge meat pieces were 
butchered instead of chops. It is difficu1t to estab-
1ish from the vertebra! fragments whether the lon­
gitudinal ha1ving of the spine was antecedent to 
the transversa! cutting or whether it followed i t. 

A t ali the sites the processus spinosus of the 
dorsa1 vertebrae usually appears to be cut at its 
base. The ribs themse1ves were cut near their 
articu1ation and a1so in many sections in an in·egu-
1ar way. 

In other countries- such as France, Austria, 
etc.- these butchery methods are similar but their 
evolution could have taken piace in different ep­
ochs. So, for examp1e, in Roman and Mediaeval 
Centrai Europe at Klinzing Quintana (Germany 
RA, SwEGAT, 1976), at Traismauer (Austria RA, 
Riede!, in preparation), at Sagogn (Switzerland 
MA, DRIESCH, 1973) and in South-eastern France 
(RA, OuvE, 1987) the cranio-caudal halving of the 
vertebra! spine was not a necessary procedure. In 
England (MALTBY, 1979) longitudinal spine split­
ting has taken piace only since the 16th century 
AD onwards. In France, AuooiN & MARINVAL-VIGNE 
( 1987) observed that this splitting has taken piace 
at Orléans and in Charité-sur-Loire since the 13th 
century AD for cattle an d sheep and later for pigs. 
However Menie1 (in AuooiN & MARINVAL-VIGNE, 
1987) recognised the appl ication of this method 
o n pigs a1ready in the Early Hallstatt period in France 
at Choisy-au-Bac, Compiègne. 

Butchery methods can vary according to 
geographical areas and epochs and need carefu1 
investigati an in order to be identified. 

The dismembering affects all the bones and 
more seriously the upper limbs between the scapula 
and the body and between the femur and the pe1vis. 
Ali the articu lations, or bone proeminences, may 
be heavily affected by butchering especially in his­
torica1 times (e.g. at Roman Aquileia), but also 
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before that age ( e.g. a t Castelrotto, IA, an d a t other 
sites), though to a !esser degree. 

Small bones of the feet and more rarely the 
ends of the metapodials can be detached from the 
body and remain in the hides. 

In Aquileia, nearly only the distai ends of 
cattle metapodials are preserved in a market place. 
Small bones, which are certainly often not care­
fully collected such as the astragali of caprines, 
and fragments are destroyed in large quantities 
more easily than other bones, for instance by dogs; 
but if they are very hard and medium-sized, as in 
cattle, they are usually preserved entire and thus 
collected. 

Many bones, especially the hard metapodials 
of cattle, are spii t mainly through the shaft and of­
ten also longitudinally because they ha ve been sub­
ject to the action of frost, to humidity an d to fluc tu­
ating temperatures, hit, broken and trodden on un­
even ground or, perhaps more frequent1y, steadily 
pressed on in archaeo1ogical waste deposits. Many 
parts of these bones are also devoured by carnivores. 

Cattle bones are often more fractured also 
because their meat is originally attached in large 
portions; the bones of animals such as pigs and 
caprines are instead 1ess fractured because both they 
and the meat portions they give are smaller (see 
for example Mediaeval Verona). 

The great demand for bones for handicraft 
also favours their destruction. 

The bones of other animals give fewer op­
portunities to study the butchery methods. 

Dogs usually have no butchery marks al­
though some people ( e.g. the Celts in France) used 
the body of these as well as of other animals 
(YviNEC, 1987): for instance, a femur from Verona 
(13th century AD) was cut proxima!ly an d burnt 
and cut marks have a!so been observed at 
A!banblihe! (BA/M) andata few other sites. In the 
A1ps the tradition of dog eating Jasted unti! recent 
times (RIEDEL & RIZZI, 1995). 

Horses also have a less prized meat - in 
Mediaeval Germany their consumption was some­
times forbidden by the church because of their use 
in pagan rituals (ScHREIBER, l 984)- an d their bo n es 
and vertebrae are less likely to be affected by butch­
ery marks than those of cattle; for instance, these 
marks are quite scarce on the bones found in Ro­
man Aquileia and in Mediaeval Verona. 

Other animals with fewer remains give less 
information; some important species, such as red 
deer and wild boar, have less butchery marks than 
the main domestic animals. Wild anima1s were 
probably treated differently and perhaps partly 
butchered outside the viliage in order to reduce 
transport costs. 
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4.6. Age distribution 

The age distribution charts of a few typical 
sites with a reasonable minimum number of indi­
viduals and a good collecting record have been 
analysed in order to obtain information on local 
economies (Figs. 9a, 9b, 9c). 

As no important Roman bone deposits have 
been studied in North-eastern Italy, we also selected 
Traismauer, a market and military vicus on the 
Danube in Lower Austria, as a comparative site. 

Besides Roman Traismauer and Mediaeval 
Verona, two other bone deposits from sites with 
improved husbandry or from markets with selected 
old individuals, whose data could not easily be put 
on the diagrams, are: 

Aquileia (Friuli)- supposed market- 2nd-
5th centuries AD (Riedel in: VERZAR-BAss, 1991; 
RIEDEL, 1994B)- mostly cattle bones and nearly 
only adult animals; 

Torcello (Venice) - monastery an d posses­
sions of the chlll·ch - 5th-12th centuries AD 
(RIEDEL, 1979B): 

cattle: 
capnnes: 
p1gs: 

adult 
adult 
adult 

80% 
80% 
37% 

M3 +1- 20% 
M3 +1- and juv. 20% 
M3 +1- 29% juv. 34% 

The procurement of meat is considered to 
ha ve been the main purpose of the initial domesti­
cation of animals. The importance of secondary 
products was discovered only 1ater (SHERRAT, 
1981). But many populations with primitive econo­
mies (Allen in: NoDDLE, 1989) eat meat only on 
special occasions such as marriages, sacrifices and 
funerals; therefore it is difficult to define the real 
influence that a good husbandry and a well organ­
ised economy might ha ve had on the age ofbutch­
ery. No generai rule can be applied and modero 
technical and economie interpretations are only 
tentati ve. 

The many young cattle slaughtered at Canar 
are a good example of the culling of the herd to 
avoid foraging during the winter. At the contem­
poraneous site of Albanbi.ihel half ofthe individu­
als are very young calves, nearly foetal, because 
the community required only 1abour and meat­
and perhaps milk wasted by the young animals ­
and did not have a reasonable amount of winter 
forage at its disposal. At other sites (e.g. Lasino 
BAIE; Riedel & Tecchiati, in prep.) the culling of 
cattle was scarce (35.3% of cattle were young); at 
stili others (Poviglio, Pfatten, Pozzuolo - BA, IA) 
the animals were slaughtered whenever necessary, 
either disregarding their age or else preferentially 
when adult. 

Traismauer, Verona and still more Aquileia 
- RA- and Torcello- MA- ha ve age distribution 
curves which are more typical of markets with im­
ported animals or of economie systems encourag­
ing a thorough exploitation of animals for all pur­
poses (labour, milk, etc.) until maturity. Since the 
Roman Age onwards, but sometimes even before, 
some young individuals could have been slaugh­
tered either in traditional rites orto satisfy culinary 
tastes. 

On average, caprines were slaughtered at an 
o l der age than cattle. Near markets (Traismauer­
RA, Verona - MA) adult animals were very nu­
merous, like cattle. But already in prehistoric times 
(Canar- BA, Albanbi.ihel -BA) they were often 
exploited for secondary products and mostly 
slaughtered when adult; their meat could h ave been 
eaten on occasions when it was not necessary to 
slaughter larger animals. At Pfatten, Poviglio and 
Pozzuolo they were often slaughtered when young; 
at Lasino BA/E- this happened very often (67.5% 
of cases). Beyond generai trends, each site or 
culturally homogeneous region must be the objecl 
of an interpretation which is mostly only of local 
validity. 

Pigs were slaughtered at a younger age 
because they were used only for their mcat ancl 
consequently killed when further feeding was no 
longer economie. 

Besides cattle, caprines and pigs, olher ani­
mals - such as dogs, horses, cats and red deer -
usually do not give interesting and reliable age dis­
tribution data, because the individua1s determined 
are fewer. Adults usually predominate. 

The death age of horses varies, with indi ­
viduals in all age spans (at Pfatten - BA-IA - from 
2 to 20 years; at Stufels - IA - from 31/z to 6). 
There are very few young individuals. Recl clecr 
are also prevalently, but not always, adult. There 
were however exceptions: at Canar, for instance, 
40% of the deer were young. 

4.7. Sex distribution 

Reliable sex determination ancl percentage 
calculations can be clone with the pelvises ofcattle 
and caprines and the jaws of pigs. Horn cores are 
also useful for this purpose, but they are often cle­
stroyed or otherwise selected when used for handi­
craft. The metapodials of cattle give only some sex 
inclications and those of caprines very few. Very 
young individuals can only sometimes be identi­
fied (RlEDEL, 1986). 

The percentages ofboth cows and male cat­
tle are often evenly distributed. Caprines include 
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M3+++ 
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M2+/­
Ml+ 
M1+/­
D4+ 
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Age 

M3+++ 
M3++ 
M3+ 
M3+/­
M2+ 
M2+/­
M1+ 
Ml+/­
D4 
D4+/­
MNI 
Age 
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M3++++ 
M3+++ 
M3++ 
M3+ 
M3+/­
M2+ 
M2+/­
Ml+ 
M1+/­
D4+ 
D4+/-

MNI 
Age 

75 
BA/E 

150 
BA/E 

220 

BA/E 

55 
BA/M 

136 
BA/M 

12 
BA/M 

7 

BA/M/L 
28 13 

BA/L-IA/E/U lA/E/M 

36 38 
BA/M/L BA/L-IA/E/11 

11 17 

BA/M/L BA/L-lA/E/M 

9a 

9b l 

9c • l 

26 
lA/E/M 

54 
IA/E/M 

90 
RA 

60 
RA 

85 

RA 

37 
MA 

129 
MA 

100 

MA 

Fig. 9- Age distribution of animals: 9a - Cattle (Table l, Figure l); 9b - Capri n es (Table l, Figure l); 9c- Pigs (Table l , Figure l). 
Fig. 9 - Distribuzione degli animali per età: 9a - Bovini (Tabella /, Figura l); 9b - Caprini (Tabella /, Figura l); 9c -
Maiali (Tabella /, Figura l). 
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4.6. Age distribution 

The age distribution charts of a few typical 
sites with a reasonable minimum number of indi­
viduals and a good collecting record have been 
analysed in order to obtain information on local 
economies (Figs. 9a, 9b, 9c). 

As no important Roman bone deposits have 
been studied in North-eastern Italy, we also selected 
Traismauer, a market and military vicus on the 
Danube in Lower Austria, as a comparative site. 

Besides Roman Traismauer and Mediaeval 
Verona, two other bone deposits from sites with 
improved husbandry or from markets with selected 
old individuals, whose data could not easily be put 
on the diagrams, are: 

Aquileia (Friuli)- supposed market - 2nd-
5th centuries AD (Riedel in: VERZAR-BAss, 1991; 
RIEDEL, 1994B)- mostly cattle bones and nearly 
only adult animals; 

Torcello (Venice) - monastery an d posses­
sions of the church - 5th-12th centuries AD 
(RIEDEL, 1979B): 
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80% 
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M3 +1- 29% juv. 34% 

The procurement of meat is considered to 
have been the main purpose ofthe initial domesti­
cation of animals. The importance of secondary 
products was discovered only later (SHERRAT, 
1981). But many populations with prim.itive econo­
mies (Allen in: NoooLE, 1989) eat meat only on 
special occasions su eh as marriages, sacrifices and 
funerals; therefore it is difficult to define the real 
influence that a good husbandry and a well organ­
ised economy might ha ve had on the age of butch­
ery. No generai rule can be applied and modern 
technical and economie interpretations are only 
tentati ve. 

The many young cattle slaughtered at Canar 
are a good example of the culling of the herd to 
avoid foraging during the winter. At the contem­
poraneous si te of Albanblihel half of the individu­
als are very young calves, nearly foetal, because 
the community required only labour and meat -
and perhaps milk wasted by the young animals -
and did not have a reasonable amount of winter 
forage at its disposal. A t other sites ( e.g. Lasino 
BAIE; Riedel & Tecchiati, in prep.) the culling of 
cattle was scarce (35.3% of cattle were young); at 
stili others (Poviglio, Pfatten, Pozzuolo - BA, lA) 
the ani mals were slaughtered whenever necessary, 
either disregarding their age or else preferentially 
when adult. 

Traismauer, Verona and still more Aquileia 
- RA- and Torcello- MA- ha ve age distribution 
curves which are more typical of markets with im­
ported animals or of economie systems encourag­
ing a thorough exploitation of animals forali pur­
poses (labour, milk, etc.) unti! maturity. Since the 
Roman Age onwards, but sometimes even before, 
some young individuals could have been slaugh­
tered either in traditional rites orto satisfy culinary 
tastes. 

On average, caprines were slaughtered at an 
older age than cattle. Near markets (Traismauer­
RA, Verona- MA) adult animals were very nu­
merous, like cattle. But already in prehistoric times 
(Canar- BA, Albanblihel- BA) they were often 
exploited for secondary products and mostly 
slaughtered when adult; their meat could bave been 
eaten on occasions when it was not necessary to 
slaughter 1arger animals. At Pfatten, Poviglio and 
Pozzuolo they were often slaughtered when young; 
atLasino BA/E- this happened very often (67.5% 
of cases). Beyond generai trends, each site or 
culturally homogeneous region must be the object 
of an interpretation which is mostly only of local 
validity. 

Pigs were slaughtered at a younger age 
because they were used only for their meat ancl 
consequently killed when further feeding was no 
longer economie. 

Besides cattle, caprines and pigs, other ani­
mals - such as clogs, horses, cats and red deer -
usually do not give interesting and reliable age clis­
tribution data, because the inclividuals determinecl 
are fewer. Adults usually predominate. 

The death age of horses varies, with incli­
viduals in ali age spans (at Pfatten- BA-IA- from 
2 to 20 years; at Stufels - lA - from 3Yz to 6) . 
There are very few young individuals. Red cleer 
are also prevalently, but not always, aclult. There 
were however exceptions: at Canar, for instance, 
40% of the deer were young. 

4.7. Sex distribution 

Reliable sex determination and percentage 
calculations can be clone with the pelviscs of cattle 
and caprines and the jaws of pigs. Horn cores are 
also useful for this purpose, but they are often clc­
stroyed or otherwise selectecl when used for handi­
craft. The metapodials of cattle give only some sex 
indications and those of caprines very few. Very 
young individuals can only sometimes be identi­
fied (RIEDEL, 1986). 

The percentages ofboth cows and male cat­
tle are often evenly distributed. Caprines include 
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Fig. 9 - Age distribution of ani mals: 9a- Cattle (Table l , Figure 1 ); 9b - Capri n es (Table l, Figure l ); 9c- Pigs (Table l, Figure l). 
Fig. 9 - Distribuzione degli animali per età: 9a - Bovini (Tabella l, Figura l ); 9b - Caprini (Tabella l , Figura l ); 9c -
Maiali (Tabella l , Figura l). 
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more females, which were kept for their milk, than 
males, which were slaughtered when very young. 
The variation in the sex percentages of pigs c an be 
explained as reflecting culinary preferences- cas­
tration could be taken into account; but the neces­
sity of females for reproduction in rearing p laces 
and the majority of males in markets, where ani­
mals were usually transported on the hoof to be 
slaughtered, could also be a reasonable explanation. 

4.8. Special deposits: handicraft and ritual 
exploitation of animals 

Severa! bone deposits are not the usual 
kitchen waste but are the result of a differential 
exploitation of the animals. Some ritual offerings 
or sacrificed animals are connected with human 
graves and whole skeletons or groups of remains 
can be the result of sacrificial acts. 

Dismembering and breakage for ritual meals 
is sometimes very intensive (Castelrotto- lA) or 
sometimes the operation can be restricted to the 
killing of animals without any dismemberment (Le 
Brustolade- EA) or with only a parti al o ne (Celtic 
cemeteries a t Casalandri, Valeggio, Santa Maria di 
Zevio; cattle at Pfatten-Vadena- BA/L). 

Some deposits result from the w aste ofhandi­
craft activities; some are connected with special­
ised markets and butchery places; others are the 
remains of draught animals, etc. Severa! deposits 
are of uncertain interpretation. 

Many kitchen waste accumulations also in­
clude more of less significant amounts ofbone re­
mains of animals employed for special purposes. 

Remains connected with human graves come 
from three localities in the Province of Verona­
Casalandri, Valeggio and Santa Maria di Zevio­
in a Roman occupied territory where animai bones 
w ere found in Celti c graveyards of the l st century 
AD as ritual offerings contained in bowls near the 
corpses. 

The most frequent animals are pigs and do­
mestic fowls of both sexes, usually young. Sheep 
are mostly adult and fish are rare. Other species of 
the local fauna were never or only rarely offered. 
Either limited parts of the animai bodies or per­
haps entire skeletons were sacrificed: they include 
bones and flesh because small and brittle bones, 
certainly in anatomica! connection, are also often 
preserved. The domestic fowls belong to the small 
Celtic race. 

These offerings are typical of the late La Tè ne 
traditions (AMBROS, 1985). 

The Celts displaced the previous Palaeo­
venetian populations from this area, at least 

culturally, and later on were slowly conquered and 
assimilateci by the Romans. 

At Montereale- Friuli- ceremonies of tbc 
Roman Age along field boundaries were discov­
ered by studying ditches with the remains of pigs 
and fowls (PETRUCCI & VITRI, 1995). 

Two skeletons of horses were buried near 
the Palaeovenetian cemetery of Franchine di Op­
peano (6th-9th centuries AD). The horses wcrc 
lying on their right side with bent legs, in ovai 
ditches. The first, a stallion, was 17-18 years old, 
the second two and a half and of unknown sex. 
The height oftheir withers was about 130 cm. Thcy 
were sacrificed but dici not show marks of killing 
or of flesh having been taken off an d they w ere no l 
related to individuai human graves. 

Another case of a Palaeovenetian horse grave 
is that ofPiovego (Padova), described by AzzARO­
u (1980). 

27 skeletons of horses were found at tbe 
Palaeovenetian site of Le Brustolade near Altino 
(450-350 BC): nearly all ofthem are adult and male, 
with an average withers height of 135 cm and an 
age ranging between four and a half and 16 years. 
Very few tools were found. 

Until now they have only been studied from 
a zoologica! poi n t of vie w an d no t within tbc broad 
context of Palaeovenetian traditions. 

The horses were buried quite irregularly, 
sometimes one on top of the other. They were usu­
ally lying down on their sides with the body and 
legs in a norma! and more or Iess slightly bent pas­
ture or, in one case, with the fore ends and hincl 
clogs joined together. 

One borse is supine on its back and another 
prone on its stomach. Two are distinctly pairecl onc 
on top of the other. The head of only one horse is 
upright. The anomalous position of some skeletons 
is due to the shape and dimensions of the pits in 
which they were buriecl, probably dug into the clay. 

The entire skeletons and the selective choicc 
of the animals facilitate the interpretation of the 
ritual. 

According to Titus Livius, Palaeovenetians 
sacrificed horses (Tombolani in: RIEDEL, 1984A). 

The Lombard animai grave of Povegliano 
(7th century BC) is placed at the centre of a cem­
etery, ancl is not connectecl with any individuai hu­
man grave. It includes an adult slender horse, about 
140 cm high, ancl two young adult dogs, appar­
ently of a greyhouncl type, about 64 cm high. 

The borse lies on its left si de, wilh the legs in 
a norma! pasture, the cervical spine curved upwards 
and the skull cut off probably at the leve! of the 
axis, which is the last partially preserved vertebra. 
Locally the spine has a spondylosis chronica 



deformans andancylopoetica, which causes patho­
logical rigidity and prevents a norma! use of the 
adult. The dogs are placed on the fore and hind 
legs of the horse, as if leaping onto it. 

This burial ritual is very common during the 
first centuries of the migrations peri od north of the 
Alps. Sometimes the skull was found in another 
area of the cemetery; the beheading of horses was 
common but remained a minor phenomenon (for 
horses see e.g. AMBERGER & KoKABI, 1985; fordogs 
see e.g. MOLLER, 1973). The ritual at Povegliano is 
highly symbolic and was adopted by the Lombard 
upper class of warriors and hunters. 

Another burial of a Lombard borse was dis­
covered in the graveyard of Bovolone (Riedel, in 
preparation). The animai was lying on its left side, 
with the fore limbs bent and the hind ones more 
straight, an image of a raised jumping horse. 

Other ritual burials are of ruminants. 
A t Pfatten-Vadena a round hole with a di­

ameter of about 80 cm - dug in deposits of the 
Final Bronze Age perhaps in connection with a 
slightly more recent habitation - was filled with 
the skeletal bones of a young bull, about 30 months 
old. Only the ribs are lacking while all the other 
remains, including small detached epiphyses or fri­
able articular parts, are preserved. 

The axis is cut transversally because the body 
was beheaded, the atlas is lacking and there are no 
marks of butchery or of flesh having been taken 
off. Only a few latera! articulations of the verte­
brae are slightly cut. Some bones are in anatomica! 
connection - such as the metapodials with pha­
lanxes and the vertebrae of a long section of the 
spine - while others are not in their normal ana­
tomica! position. 

The carcass had been dismembered in large 
sections, the ribs were taken away with the bowels 
andali- except the ribs, which were carefully de­
tached from the vertebrae, andina few cases with 
slight cuts - put together into a hole. A ritual mean­
ing is very probable. 

Two skeletons of full grown oxen (that is 
with ali the su tures of the long bones fused or fus­
ing) of the very end of the Bronze Age at Nogara 
d 'Olmo (Verona) were placed in oval ditches, ly­
ing on their right side in specular position; they 
were entire and undisturbed, without cuts or marks. 
The site is adjacent to a Late Bronze Age cem­
etery but very slightly younger than it (end of the 
Bronze Age). 

A bone deposit of the Late Bronze Age 
(13th-12th century BC -late Peschiera lake-dwell­
ing culture) was discovered at Sabbionara di Vero­
nella. A wide shallow ditch is filled with many bones 
of various animai species, besides other archaeo-
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logica! remains; o ne photo shows a skeleton, prob­
ably of a cow, lying on the ground. Many othcr 
bones are young and fragile but well preserved, 
thus suggesting the existence of abundant entire 
skeletons or of parts of them. They belong to at 
least 14 animals: 11 young and l adult cattle, ancl 
2 aclult sheep. There are also many other remains 
of a normal waste site, but with rare butchery 
marks. Cattle remains constitute 64.6% of thc 
fauna, MNI 35% ancl bone weight 75.2%. 

The interpretation of this deposit is uncer­
tain because many data are lacking but the more or 
less connectecl skeletons ancllimbs are certainly of 
intentional origin. Ritual causes are more likely than 
cliseases. 

At Castelrotto - IA - a stone chest, about 
one square metre wide, was fillecl with bonc and 
pottery fragments ancl coverecl with a conica! ac­
cumulation of pebbles. T h ere are 57 remains of ca t­
tle, caprines, pigs ancl recl cleer, ancl 145 splinters. 
Although the bones are broken like those founcl in 
kitchen waste cleposits, their position in a stone 
chest suggests that they coulcl be the remains of a 
ritual meal. 

Fig. l O - E lk (after: l Mammiferi, Luig i Figuier, 1892) . 
Fig. IO - Alce (da: I Mammife ri, Luigi Figuier; / 892). 

Another example of ritual treatment of skel­
etons is given by the discovery at Monte Ozol, stud­
iecl by CHAIX (1984). The cleposit (700-600 BC, 
Laugen-Luco culture, Trentina) is composed only 
of goats (40 individuals); their horn cores were 
systematically cut away, and the animals were cut 
into two pieces along a longitudinal section across 
the skull and the vertebrae. Theastragali were not 
found there but rather with others of cattle (600 in 
all) elsewhere, and were also used for ritual in­
scriptions. These are ali remains from sacrifices ancl 
ritual uses. 
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Fig. Il - Cattle (after: l Mammiferi, Luigi Figuier, 1892). 
Fig. Il- Buoi a/lavoro (da: I Mammiferi, Luigi Figuier; 1892). 

At this point we can point out that at Pfatten­
Vadena, in the Early Iron Age levels (1000-600 
BC), the minimum number of caprines is 39 al­
though the astragali- which are small bones and 
therefore not easily recoverable- belong to 78 in­
dividuals. Here these bones were also certainly used 
for ornamental objects, games and ritual needs. 

Bones also have many economie uses. Horn 
cores and horn sheaths are particularly useful for 
handicrafts. Cattle horn sheaths are very useful, and 
female goat horn cores and sometimes hard ram 
horn cores are also utilised. 

An interesting deposi t of two cubie metres in 
Roman Aquileia (first half ofthe 1st century AD) is 
filled for the most part with 601 remains of cattle 
horn cores, 374 ofwhich are large and measurable. 
A further six fragments were of male ibex an d rams. 

The horn cores were chopped away from the 
skull, still retaining part of the latter. Some were 
sawn near the tips, some near the base, and sec­
tions were sawn at both si cles and atone si de. The 
tips are often 15-20 cm long and sections 10 cm 
long. The sawing of the cores was probably clone 
with the sheaths still attached and flat sheets of 
horn were thus obtained. 

The deposit is certainly related to a horner's 
workshop. Horns are in fact used as raw materia! 

for handicrafts. From PuNJUS SECUNDUS (see e.g. 
1844 edition) we know that horns were used by 
northern people for drinking and cutting arrow 
points, and that Roman cattle horns were sectionecl 
into blades for lanterns, other ornamental objects 
an d for inlay works. An interesting outline of horn 
handicraft is given by WENHAM (1964) in his cle­
scription of the craft of the horners in York from 
the 14th century AD unti! modern times. The uses 
ofhorn which he cites include combs, pins, braicls, 
shoe-horns, potter's horns ancl clrinking scoops. 

In many sites we fine! the remains of cattle, 
sheep and goat horn cores and ree! cleer antlers 
which were used either as the cattle of Aquileia or, 
if hard and thick, for preparing hanclles or other 
implements. An important site is that of San Gior­
gio in Valpolicella (14th-l l th centuries BC); less 
important are Colognola ai Colli (4th-2nd centu­
ries BC) and the cast! e of Udine (RA-MA), w h ere 
rams' horn cores were used. 

Another different type of deposit with parti­
cular economie characteristics is Volano (Late Ro­
man Age), w h ere mainly adult an d male cattle w ere 
found which were certainly farm labour animai s. 

Specialised production sites - such as villae 
rusticae or, in large towns, topographically sepa­
rated deposits or differentiated activities - are 



common in Roman times. At Aquileia, besides the 
horn core deposit, both a sheep market and amar­
ket with a butchery place ha ve been identified; cattle 
predominate at the latter, followed by horses. The 
remains of horses are only slightly butchered. Cat­
tle ha ve many butchery marks; few vertebrae, cos­
tae and proximal parts of metapodials are preserv­
ed and there are few teeth. 

The identification of special deposits is not 
always easy: see, for instance, the one at Grotta 
d'Ernesto, ofthe early the Mesolithic, at 1,130 me­
tres a.s.l. in the Upper Valsugana on the western 
slope of the Asiago Plateau. 

The animai remains include 9 ibex an d 6 ree! 
deer, which are usually male and young adults, 
especially the ibex. The bones are fairly well pre­
served: as they were found near a Mesolithic fire­
piace, they could belong to hunted animals which 
were not heavily butchered. 

However, as marks and cuts produced by 
man were nearly absent on the bones while many 
bi te marks of carnivores were observed, a non-con­
temporaneous presence of man and animals was 
finally hypothesised. It was supposed that the ani­
mals penetrated accidentally into the cave and that 
their bones were partially gnawed or taken away 
by carnivores. 

At the bottom of the cave there was a skel­
eton of a young-adult male brown bear, which dieci 
during hibernation (RIEDEL, 1994; butchery was also 
studied by Giacobini, in preparation). 

The interpretation of other deposits is un­
certain. A t Pieve di Colognola (NI), for instance, a 
group of bones of large-sized cattle and other do­
mestic animals was found on and under the living 
surface. Perhaps they can be considered to be the 
remains of a sacrificial meal. 

A special discovery is that of the small Ro­
man Age vase at Castelrotto (Verona) with the re­
mains of a serpent, Malpolon monspessulanus Her­
mann, 1804. The Romans kept snakes as tamed ani­
mals (BODSON, 1990). 

Bones of less common and special animals 
are always mixed with kitchen waste: for instance, 
dogs and cats which were not necessarily eaten. In 
Mediaeval Verona, cats' carcasses were not only 
put in selected pits but also sometimes mixed with 
other waste. 

Most common are the bones used for handi­
crafts, which are cut, sawn (e.g. at Altino and in 
Aquileia- RA) or polished (the horse long bones at 
Pozzuolo and Pfatten-Vadena - IA - are polished 
on their flat side), and the cattle ribs are polished 
into spatulas at Albanblihel - BA, etc. 

Bo n es were intensely exploited for many uses 
after taking the flesh off. 

5. OTHERREMARKS ON FAUNAL 
INTERPRETATI ON 
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5.1. Remarks an other methods of investigation 

Archaeozoology integrates data of various 
ongm. 

Although the basic document of these stu­
dies is indeed the bone deposit, archaeology also 
contributes with knowledge about the settlements, 
buildings, all sorts of implements and, finally, the 
generai aspects of the civilisation and its history. 
In more recent times we also have documentary 
contributions on the improvement ofhusbandry and 
its economie efficiency (see e. g. WHJTE, 1970), such 
as the more generai and theoretical texts of Ro­
man authors (Columella, Pliny, etc.), or the detailed 
and analytical descriptions of Mediaeval origin 
which also record ali the changes in property, taxes, 
inheritances, etc. 

Paintings are also important if they are at least 
partly copied from nature, such as those of the 
"Seasons" of the 15th century AD in the Torre 
dell'Aquila in Trento (CASTELNuovo, 1987). 

Finally, populations of the recent past, which 
are well known, can give helpful indications (for 
cattle in the Austrian Alps see Riedel, in prep.). 

Geologica!, pedological, climatologica! and 
botanica! studies andali data improving the study 
of the environment are al so a necessary 
contribution. 

Many problems remain mostly outside oste­
ology, such as pastoralism which has to be studied 
through the integration of various methods such 
as traditional archaeology, environmental, socio­
logica! and economie studies. Trade is also only 
weakly reflected in the characteristics of bone cle­
posits: sometimes it can be revealed by the distri­
bution of bones in specialised sites, the age of the 
animals, the butchery methods and the preserva­
tion of the bones. 

The historical developments of human po­
pulations are the principal cause of ali the observecl 
changes in the economy and also in the human­
animal symbiosis. The environment is only a sec­
ondary cause which modifies some clevelopments. 
Therefore history is the key to all interpretations 
of the economy. 

5.2. Conclusion: economy and cultura/ methods 
of anùnal exploitation 

A mode! highlights and synthesises the rela­
tionships between the data, observations ancl in­
terpretations which we bave obtained through the 
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analysis of the characteristics of the faunas. The 
study of bone deposits and of the natura! and his­
torical environments ofthe sites is the main means 
to build it. 

Economie models are only a vague approxi­
mation of the reality of economies and cultura! 
methods of animai exploitation, but they do help 
to interpret some trends and developments. The 
first chapters of this paper gave some tentati ve in­
terpretations, while Chapter 6- including regional 
descriptions- w ili provide information about these 
mode! s. 

The models mainly reflect our ideas on re­
cent or historic economica! organisation. However, 
NoooLE (1989), for instance, correctly observed 
that animals were not always important as a food 
source in all ages and eu! tures. Meat has never rep­
resented a major part of a norma! human diet. An­
thropologists working amongst African tribes re­
veal that animals are always getting slaughtered 
for particular occasions although everybody gets 
his share of the meat (Allen in: NooDLE, 1989) (see 
also Chapter 4.6). 

The milk of cows was not always particu­
larly appreciated: Romans and Greeks (BoosoN, 
1983) preferred that of sheep an d goats. The sa me 
is al so true for North-eastern ltaly in the 15th-16th 
centuries AD (D'ANGELA, 1993). In some econo­
mies the lifetime ofcattle depended upon many fac­
tors, including meat and milk production; but cat­
tle may also be a symbol of richness or religious 
belief, and in these cases the butchery age and meth­
ods follow traditional rules. 

Besides the uses of animals at traditional 
sites, many other uses- such as purveyors ofhandi­
craft products; for labour, transport or agricultural 

Fig. 12 - Fox (after: l Mommij'eri, Luigi Figuier, 1892). 
Fir;. /2- Volpe (do: I Mammiferi, Luigi Figuiet; 1892). 

uses; for contributions to the human sociallife, sue h 
as hunting, war, guard, companionship- are in part 
easily seen or only tentatively inferred. Therefore 
many facts, not provided by osteology but proved 
otherwise, can change the interpretation of the bo ne 
deposits and the economie models we use to ex­
plain them. 

The archaeozoological interpretations of a 
standard bone deposi t are usually strictly economie, 
but traditional, religious or other factors can ha ve 
a great importance on the way that animai 
populations were kept and exploited. 

The first and most obvious explanations are 
therefore only mere theories which need to be veri­
fied and improved in the future. 

6. REGIONAL DESCRIPTION 

6.1. The Mesolithic and the neolithisation 

In the area under examination there was a 
graduai neolithisation of the economy (Figs. 2a-
5a; Table 2; Chapter 2.4). A decrease in the im­
portance of hunting and an increase in husbandry, 
first limited to only some regions, were completed 
at the end ofthe Neolithic or locally (e.g. Isera in 
Trentina) in the Chalcolithic. 

In this area, after the Epigravettian and the 
Mesolithic, the Neolithic begins with cultura! 
groups such as Gaban, Fiorano, etc. (ca. 6200 BP), 
then develops during the long period ofthe Square 
Moutb Pottery culture (6000 BP), and ends with 
the Late Neolithic ( 4750 BP) an d the beginning of 
the Chalcolithic (4250 BP) (AsPES, 1984). 



Three important sites have been examined: 
Grotta d'Ernesto, dated to the Early Mesoiithic; 
the shelter of Moietta Patone, with deposits ex­
tending through the whoie of the Neoiithic (both 
in Trentino); and Cornuda, of the Late Square 
Mouth Pottery Culture in centrai Veneto. 

All these sites are important from a method­
oiogical point of view: the first for probiems of 
interpretation of animai skeietons in a shelter used 
by hunters; the second for knowiedge about the 
faunai types in a rockshelter inhabited from the 
Early Neolithic onwards; and the third for the 
study of the relations between domestic an d w il d 
faunas. 

Some other smaller deposits provide suppie­
mentary information o n the local faunas of the Early 
an d Middle Neolithic an d their evolution; the lower 
layers of Fingerhof, Acquaviva, Spilamberto San 
Cesario, Pieve di Colognola, Riccione-Santa Moni­
ca and the sites of the Trieste karst. 

Other sites- such as Fingerhof (Late Neoli­
thic ), Monte Mezzana, Co lombare, Ronchetrin, etc. 
(Late Neolithic and Chalcoiithic) show closer simi­
larities with Bronze Age sites. Exceptions to this 
result from local situations or history: e.g. Isera 
(Chalcolithic), Trentino, with more than 35% of 
wild animals (JARMAN, 1970; Riedel & Rizzi, in 
prep.), certainly a biotope especially adapted to 
hunting. 

Other authors have studied some fauna! de­
posits of the area (e.g. Molino Casarotto, Jarman 
in: BAGOLINI et al., 1973; Razza di Campegine, Sa­
la in: CAZZELLA et al., 1975, and others): some of 
their results are taken into consideration in this 
description. 

The Grotta d'Ernesto has already been de­
scribed in the previuos Chapter 4.8. The presence 
of animals and hunters was not contemporaneous 
and the deposit is mainly of a naturalistic and etho­
logical interest. 

The prehistoric site of Moletta Patone (see 
also Chapter 2.4) is situated at a height of 100 
metres above sea-leve1 in a wide valley near the 
Sarca River, two kilometres north of Arco, on the 
left side of the Valle dei Laghi and near a former 
smalllake. The climate of this region north of the 
Garda lake tends to be mild, and in fact olive trees 
grow there. 

The stratigraphy of the deposi t is qui te com­
plex, but detailed studies (BAGOLINI et al., 1984) 
proved that, besides some Mesolithic traces, the 
si te was occupied from the Early Neolithic (Gaban 
group ), through the Square Mouth Pottery pe­
ri od, and into the Late Neolithic. The rather small 
sample offauna analysed, which has been subdi­
vided into three successive age groups - Late 
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Fig. 13 - Hare (after: l Mammiferi, Luigi Figuier, 1892). 
Fig. 13 - Lepre (da: I Mammiferi, Luigi Figuier, 1892). 

Mesolithic-Early Neolithic; Early Neolithic; Mid­
d1e-Late Neolithic- shows the same composition 
throughout the period of occupation of the 
rockshelter. 

Two thirds of the animals are large mammals. 
About 30% are small wild animals (foxes, hares, 
cats, etc.) and many of them certainly date to peri­
ods when man did not live in the shelter. 

The animal economy of the site is based on 
middle-sized animals, which were mostly domes­
tic; it started very early in the Neolithic, and shows 
no significant changes through the whole period. 

Only the economy of the very beginning of 
the Neolithic is uncertain, because of the scarcity 
of securely dated bo ne remains recovered from the 
base of the formation, and consequently further 
research is necessary. 

The site of Cornuda (see also Chapter 2.4) 
dates to the Late Square Mouth Pottery peri od (ca. 
5000 BP). 

The remains have been collected on the first 
hills of the northern p art of the Province of Treviso, 
not far from the Piave River, north of the humid 
plain which at that time was probably forested and 
unculti vated. 

The composition (NR and MNI) (see also 
Chapter 2.4) includes one third of domesticated 
and two thirds of w il d animals (20% an d 80% of 
the weight of the bones). According to the re­
mains, red deer are the most numerous species 
(39%) while cattle represent 17% (about halfwild 
an d half domestic) an d pigs 31 o/o of the fauna (al so 
half wild and half domestic). The fauna also in­
cludes caprines, dogs, brown bears, badgers and 
beavers. 

Although the faunas of M o letta an d Cornuda 
are contemporaneous, Cornuda has less dome­
sticated animals than wild ones: these are mainly 
red deer and to a !esser extent wild boars and 
aurochs. This is proof of the wide variation in the 
composition of the Mesolithic populations of 
North-eastern Italy. 



70 

It is always difficult to prove a local domes­
tication in addition to the importation of animals, 
and at Cornuda there is no real proof of i t (see the 
end of this chapter). 

Nearly only wild animals lived in the two 
other important sites of N orth-eastern Italy, w bile 
at the same time at Moletta and Cornuda domestic 
animals played an important role. 

The deposi t of Molino Casarotto (J arman, 
in: BAGOLINI et al., 1973) - situated amid the 
Berici hills (Vicenza) on the shore of a former 
small lake and dating to ca. 5800 BP, at the be­
ginning of the Square Mouth Pottery culture -
includes nearly only wild animals. Boars and red 
deer predominate within a Mesolithic-like 
economy dominated by hunting and gathering. 
In Northern Italy at Razza di Campegine (Reggio 
Emilia; beginning of the Late Neolithic) there 
are also very few domestic animals (Sala, in: CAz­
ZELLA et al., 1975). 

The fauna of the small si te ofLa Vela (Tren­
tina- SALA, 1977) has more wild animals in the 
Early Neolithic while more domestic ones in the 
Square Mouth Pottery culture. An important 
fauna, mostly composed of domestic animals, is 
that of Rivoli (JARMAN, 1976A), located at the top 
of a bill in the Adige Valley (Province of Verona). 
Here the Neolithic economy begins rather early 
in the middle phase of the Square Mouth Pottery 
culture. 

Ali these sites as well as others give some 
information on the development of the regional 
economy. A particularly good example is provided 
by the habitat of the Adige Valley an d its surround­
ing areas (BROGLIO & LANZINGER, 1990; BoscATO 
& SALA, 1980) in the north Italian Plain, where since 
the Mesolithic marshy soils predominated and these 
were replaced by forests which were more or less 
burnt out by hunters, who in the better season oc­
cupied temporary locations in the valleys and lower 
mountains, following the movements of the ibex in 
particular. 

During the Mesolithic the milder climate fa­
voured the occupation by ibex and chamois of the 
higher plateaux and mountainous areas, where red 
deer were also present. 

The local Neolithic settlements were the re­
sul t of the development of the already existing 
Mesolithic sites under the influence of the Neo­
lithic economy which spread out on the plain 
(BROGLIO & LANZINGER, 1990). 

This local view of the neolithisation makes 
us consider the problem of acculturation or the in­
troduction of new cultura! models, with or with­
out population displacements or the elimination of 
pre-existent cultures; i t is a very broad debate, with 

severa! possible theoretical solutions (GALLAY, 
1990) which mainly the prehistorians, strictly 
speaking, should sol ve. 

In the area we examined there is no primary 
- nor probably secondary - local domestication 
(RlEDEL, 1990A); instead i t originated and evolved 
in other countries and was then introduced into 
Northern Italy. It looks as if population with do­
mesticated animals (Rivoli, Moletta, etc.) lived 
near others with nearly no husbandry (Fimon­
Molino Casarotto, Razza di Campegine) and Lhis 
may have persuaded the hunters to accumulate 
experience, change their habits and finally adopt 
the techniques of keeping domesticated animals . 

The neolithisation was introduced very 
slowly from the Balkans as well as from peninsular 
Italy and western countries. This may havc 
favoured local differentiations in subsistence 
behaviour. 

A variety of local conditions and biolopes 
on the plain and in the hills and mountains, as well 
as the existence of special irnrnigration routes (such 
as in the lake Garda and Adige areas in a north­
south direction, or in Friuli from eastern countries 
in an east-west direction), may have caused a dif­
ferentiation between the human populations dur­
ing the neolithisation process. 

Fig. 14 - Boars (after: l Mammiferi, Luigi F iguier, 1892). 
Fig. 14- Cinghiali (da: I Mammiferi, Luig i Figuie1; 1892). 



Site analyses shows that between the Meso­
lithic and the end of the Neolithic, when faunas 
were usually domestic, their composition varied. 
The ratio of game was irregular both through time 
and at different sites of tbe same epocb. 

Tbere is in fact a totallack of uniformity in 
tbe faunas of the Neolitbic in Nortb-eastern Italy. 
The size of the animals, at least in tbe case of cat­
tle, also bas an irregular variability. This variety of 
form was favoured by natura! geograpbical and 
climatic situations but also bad its roots in bistori­
cal reasons, that is in the cultura! developments of 
tbe populations. 

Tbe process of domestication and the spread 
of its products may also bave been a long one for 
tbe best known animals, sucb as cattle and pigs. 
An example of different and successive metbods 
of introduction of husbandry is provided by Hun­
gary (BòKòNYI, 1974): after the first introduction 
of relatively small animals in the Early Neolitbic, 
domestic animals spread out and increased in size 
witb tbe domestication of local wild animals sucb 
as boars and aurochs. This is mainly typical of tbe 
Middle Neolithic an d sometimes of the Late Neo­
litbic, wben we observe a graduai and continuous 
transition from wild to domestic animals and con­
seguently tbe presence of domestic populations of 
large-sized animals. 

Tbere is no sure indication that in Nortbern 
Italy a domestication process took p l ace out of the 
local wild species, sucb as for instance boars and 
aurocbs. The problem is also difficult to solve by 
using bone deposits alone; if botb domestic and 
wild populations are present and important and 
their minimum and maximum sizes overlap, it is 
not always evident wbetber tbere is a continuous 
transition from one to tbe other or rather only oc­
casiona! crossings. 

Tbis problem could be dealt witb at the site 
of Cornuda (Late Neolithic, Sguare Moutb Pot­
tery culture - RIEDEL, 1988) where wild animals 
prevail but domesticated ones are numerous. 

Tbe pigs at Cornuda, wbicb are numerous 
(31%) an d roughly egually divided between do­
mesti c and wild forms, were analysed to study tbis 
problem. Altbough some remains are not easily 
identifiable, o n the whole there is no large overlap 
between tbe two forms . 

The scarce remains of aurochs at Cornuda, 
tbough sometimes very typical, are not always 
clearly separated from domestic cattle. Therefore 
in tbe area studi ed l oca! domestication has no t been 
established for pigs and i t is improbable on a large 
scale for cattle. 
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6.2. The Late Neolithic and the development of' 
the Bronze Age 

Severa! settlements of the Late Neolitbic and 
Early and Middle Bronze Ages bave been analys­
ed; some of the o l der periods still h ave a se are el y 
advanced economy, with some bunting and gatber­
ing (Moletta, Cornuda, etc.); otbers of the very end 
oftbis period, with rare exceptions (Isera, CA), are 
already akin to the new, nearly exclusive pastoral 
and agricultural economi'es of tbe Cbalcolitbic and 
Bronze Age (Monte Covolo- BARKER, 1979 -
Fingerbof, Colombare, Monte Mezzana, etc.). 

A stabilisation oftbe fauna! assemblages and 
their exploitation gave a homogeneous look to tbe 
peasant economies of small villages during the Earl y 
and Middle Bronze Age. A centra! role was played 
by tbe Polada lake-dwelling culture with its various 
aspects; from its centre in the Garda lake region it 
expanded and influenced nearby areas ancl was 
followed by the "Cultura della Terramare" and the 
Peschiera lake-dwelling cultures. Nortbern and 
eastern regions were more intensely influenced 
from outside. 

The deposits examined sometimes include 
many bone remains (Ledro, Canar, Albanblihel, etc.) 
which provide information on the fauna! composit­
ion, animai forms and economie models and which 
display some local differentiations within the gen­
erai regional characteristics. 

Anima! keeping changed during the second 
half of the Bronze Age. N e w races w ere introduced: 
first of all small cattle breeds were introduced on 
the plain and in the Alps and then, towards the end 
of this period, large-sized caprine races. During 
the Iron Age new developed cattle breeds were 
introduced wbich spread to Northern Italy witb the 
Venetian, Etruscan and Roman penetration. 

Some ofthe interesting deposits of the Early 
and Middle Bronze Ages are Sonnenburg, Alban­
blihel (Riedel & Rizzi, in preparation), Fingerhof, 
Ledro, Lasino (Riedel & Tecchiati, in preparation) 
·andFiavé (JARMAN, 1975) in Trentino-Soutb Tyrol; 
Barche, Canar, Cisano, Nogarole, Mozzecane and 
Monte Covolo (BARKER, 1979) in the Berici bills 
(JARMAN, 1976;RTEDEL, 1948), in the area between 
Jake Garda, Verona, Vicenza and the Po River; 
Poviglio and Tabina di Magreta (Modena) (DE 
GROSSI MAZZORJN, 1987) in western Emilia. Our 
knowledge of this period is not good in Friuli and 
in the Trieste karst. 

Composition of the faunas 

In tbe Bronze Age the faunas are composed 
of domestic animals with some wi!d ones, which 
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were main1y killed to protect the cu1tivated fields 
or for accidenta1 reasons. Red deer, and occa­
sionally boars (Canar, Barche) and rare other 
animals (brown bear at Ledro) are sometimes 
numerous, but usually no more than 5%, and may 
be considered to be the result of an adaptation to 
local environments rather than a revival of ancient 
econom1es. 

The composition of the do mesti c faunas, with 
their three main groups of cattle, caprines and pigs, 
varies and depends on both the loca1 environment 
an d the imported practices of the ne w popu1ations. 
Local traditions were created very soon, and these 
had a remarkable tendency to last for a long time. 
Cattle are nearly always prevalent, if their large 
size and weight is taken into account. The greater 
or !esser presence of capri n es or pigs is a mai n char­
acteristic which differentiates many domestic 
populations. The composition of the populations 
fluctuates strongly but some main types can be iden­
tified (Tab1e 2; Figs. 4, 5b). 

In western Emilia at Poviglio, a typical terra­
mare, Modena-Tabina di Magreta (DE GROSSI 
MAZZORIN, 1987) and Monte Leoni Parma (Scarpa 
in: BoNARDI & ScARPA, 1982), caprines and espe­
cially sheep are important; this points to a pastoral 
economy, perhaps with flock mobility, and perhaps 
to the importance of woo1 handicrafts (Fig. 4; com­
position B l d). 

In the centrai Alpine mountainous region of 
the Garda 1ake area and Trentino-South Tyro1, 
caprines stili tend to be numerous- Cisano, Ledro, 
Lasino (Riedel & Tecchiati, in prep.), Fiavé 
(JARMAN, 1975), A1banblihe1 (RIEDEL & R1zz1, 1995) 
- with exceptions such as Sonnenburg. We pre­
sume that in this area the reason for this preva­
lence could be the better and easier adaptation of 
caprines to ali environmental conditions, even to 
poor soils near rivers orto slopes at high altitude, 
when all the possibilities given by the area surround­
ing the sett1ements must be utilised (Fig. 4; com­
position B la). 

In the mountainous area pigs are usualiy the 
least important group. A parti al explanation of this 
cou1d be that these domestic animals, as well as 
their wi1d form, do not to1erate the rough moun­
tainous climate well, although human intervention 
could ha ve created a more favourable environment 
through stabling and better fodder. Moreover, in 
analogous areas north of the Alps- Northern Tyrol: 
Kelchalp (AMSCHLER, 1937); Salzburg: Bachsfall 
(PucHER, 1994) - pigs were in fact numerous at 
some sites, quite certainly as a consequence of an­
other local cultura! tradition. 

On the Polesine Plain and towards the Adri­
atic Sea, caprines decrease and the population in-

stead is characterised by an increasing amounl of 
pigs, such as at Canar. This composition will be 
found again in Etruscan (Spina) and Mediaeval 
times (Torcello) in humid, often marshy and 
lagoonal, and partially forested regions (Fig. 4 ; 
composition 5). 

North of the Po, on the plain and towards 
the Alps, the percentage of pigs and caprines is 
more balanced and cattle are important (Fig. 4; 
composition 2). 

Animalforms 

During the whole of the Neolithic, cattJe 
show large size variations which were presumably 
due to the importation of new popuJations from 
other areas and not to the age of the si te or to Lhe 
1oca1 environmental characteristics. 

The cattle at Colombare (very end of the 
Neolithic) are large-sized while those a t M o letta 
(ca. the whole Neolithic) and Monte Covolo (NL! 
L) are midd1e-sized, if we consider a withers 
height of circa 112-118 cm as being indicati ve of 
middle-sized, circa l 00-106 cm as small-sized an d 
circa 125 cm or more as large-sized. Some larger­
sized cattle were also found in the small bone sam­
ples at Pieve di Colognola and Riccione, as well 
as at other sites. 

At the beginning of the Bronze Age, ali the 
cattle populations show an average middle size and 
these were then repJaced by smali forms in the Late 
Bronze Age. 

The cattle of the Early and Middle Bronze 
Age were slender, as is usua1 in prehistoric timcs, 
and not sturdy like most recent ones. The horn 
cores were large, long and thin-walled, with slight 
differences between bulls and oxen. No bull forms 
as short and strong as the Roman and recent ones 
have been found. The horn cores were Jarge - Bar­
che, Lasino (Riedel & Tecchiati, in prep.) - or 
locally smalier - Ledro, Albanblihel (RIEDEL & 
RIZZI, 1995). 

Many measurable remains are necessary in 
order to calculate comparable average size values 
and some deposits of this kind were found in this 
area. It could also be estab1ished that populations 
of the same age vary s1ightly as a result of the 
characteristics of the environment or of imports in 
periods of slight economie or cultura! changes. 

In the mountains of the Trentina, cattle are 
smaller at Ledro- which is situated quite high up 
in the mountains- but are larger at the nearby site 
of Lasino. They are middle-sized a t Barche, in the 
hiliy morenic lower area south of lake Garda, and 
at Nogarole, on the plain south of Verona, while 
they are slightly smaller at Canar, a very humid 



biotope on the plain towards the Adriatic coast. In 
South Tyrol, in the high Eisack Valley, the cattle 
at Sonnenburg and Albanblihel are once again 
middle-sized. 

Sin ce the end of the Middle Bronze Age, very 
small forms of cattle are found in all of the areas 
studied (e.g. Isolone) and these became the nor­
ma! cattle form in Northern Italy. These new forms 
also have peculiar morphological characteristics, 
such as their very small horn cores. They are the 
result of the introduction of new races as well as 
of a change in the economy: strong labour ani mals 
were in fact gradually replaced by animals useful 
for all other needs. 

Caprines show the standard forms of prehis­
toric and protohistoric times in Northern Italy. 
E w es w ere hornless or h ad small, sometimes go a t­
like horns. Empty, middle-sized horn cores which 
are supposed to belong to wethers (HATIING, 1975) 
are rarely found. Rams have horn cores which are 
curved outside and have an elliptical section. 

The Neolithic races are rather small andare 
known less well than those of the Bronze Age, 
which are of very uniform small forms (less than 
60 cm-Barche, Ledro, Isolone). North ofthe Alps 
and in the Pannonian area, caprines are quite large 
(B6K6NYI, 1974), whilst in the transitional area of 
South Tyrol (Sonnenburg, Albanbi.ihcl) they tend 
to be small or middle-sized. 

Fig. 15 - Pig (after: l Mammiferi, Luigi Figuier, 1892). 
Fig. 15- Maiale (da: I Mammiferi, Luigi Figuier, 1892). 

W e do not know exactly the quality of their 
fleece and whether it was more or less mixed with 
hai r. The small sizes are of undeveloped races, dif­
ferent for example from the large Roman wool­
bearing sheep which are well known from the de­
scriptions of the Roman authors. Large-sized races 
w ere introduced only towards the end of the Bronze 
Age (e.g. at Sabbionara di Veronella). 
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Goat horn cores ha ve the same form as those 
of recent races and their size evolution is similar to 
that of sheep. 

Pigs have slightly primitive, boar-like shapes 
(e.g. Barche, Ledro) with an elongated skull and a 
straight profile of the upper part. Their average 
sizes are usually small (e.g. Barche: 73.3 cm) and 
vary according to random fluctuations with no 
obvious explanation. 

The evolution of the other animals is less 
evident. The dogs are aH small spitz forms (aver­
age withers height: slightly less than 50 cm). Do­
mestic horses are stili rare and small (Sonnenburg, 
Barche, Isolone, Nogarole, the terramare of Povi­
glio and Gorzano [AzzAROLI, 1972]). They were 
probably a prestige object of chiefs and ranked 
people. 

Economy 

The economie models of this epoch are rep­
resented by small villages with husbandry and ex­
tended pastoral activities, few wild animals and 
agricultural output. The composition analyses ha ve 
already displayed the broad outlines of the econo­
my. The age and sex percentages provide some 
supplementary information, and this has already 
been partially given in Chapter 4.6. 

In the whole area, the economy preserves an 
ancient prehistoric aspect. The age distribution of 
butchery is often typical of primitive husbandry, 
with early culling of herds. But the presence- be­
sides young and subadult meat animals- of many 
adults also employable for labour, milk and wool , 
testifies to a reasonable development. 

The culling of animals (for these problems 
see also Chapter 4.6) when new-born or very young 
was frequent, certainly because of hard winter 
conditions and foraging problems. Early selection 
has been observed in the cattle at Canar on the 
Venetian P l ai n an d a t Albanblihel in South TyroJ; 
at the latter site, half of the butchered animals are 
young calves or individuals of no more than a few 
months of age. The less young and adult animals 
were kept for meat and labour. 

The caprines of these two sites were culled 
later, certainly because they were employed inten­
sively for the needs of individuai families: perhaps 
milk, wool and their meat yield given in smaller 
units. 

At Albanblihel for instance, among the not 
too young animals, the female caprines prevailed 
over the males since their milk was highly re­
quested, while the two sexes were balanced in cat­
tle because the milk was used less and labour was 
indispensable. 
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Other sites had different butchery age struc­
tures. For instance, at Lasino (Trentino) adult cat­
tle and young sheep were numerous- cattle: 35.3% 
young individuals (MNI 17); caprines: 67.5% 
young individuals (MNI 29) - because the eco­
nomie needs and the cultura! traditions of the 
populations were different. Foraging probably did 
not represent a problem because of the better 
climate. 

Pigs were kept only for meat and tended to 
be slaughtered at a young age everywhere. 

The culling of very young animals, the butch­
ery of young an d su badults for meat, an d the vari­
able exploitation of subadults and adults are all 
evidence of economies well adapted to different 
environments and human needs. 

A large presence of sheep in an extended area 
is a sign of pastoral activities with some territori al 
movements of flocks, as well as of local exploita­
tion of poorer soils. 

As we know only the percentages and not 
the absolute figures of the composition, it is obvi­
ously difficult in dubious cases to distinguish be­
tween the presence of large sheep flocks and even­
tually of pastoralism, or of keeping only a restricted 
number of caprines for local family use instead. 

The predominance of pigs in south-eastern 
Veneto an d Emilia suggests a lo w incidence of pas­
toralism, a stability of animai herds, a disposal by 
the animals of agricultural waste and a vicinity of 
forests with tubers and other suitable food. 

6.3. The Late Bronze Age and the Iran Age 

A complex and large group of civilisations 
developed during the Late Bronze Age with the 
younger stages of the lake-dwelling, terramare an d 
other northern and eastern cultures (Wallburgen, 
Castellieri, etc.). From Trentino-South Tyrol down 
to the Lessini hills, various so-called Rhaetian cui­
tures developed until Roman times. The last de­
velopments of the protohistoric populations o n the 
plain began with the Iron Age, through a Veneto­
Etruscan and later a generalised Celtic predomi­
nance, and ended under the Roman influence, oc­
cupation and conquest of the whole north-eastern 
Italian area. 

The analysis of severa! sites and their bo ne 
deposits offers preliminary knowledge about the 
local animai population and its economie exploi­
tation. 

The Rhaetian area is known mainly through 
the bone deposits of Stufels, Eppan and Pfatten in 
South Tyrol and the small deposits of Ciaslir del 
Monte Ozol and Doss Grum in Trentino. 

During the Iron Age, on the southern limit 
of this area in the mountainous part of the Prov­
ince ofVerona, Colognola ai Colli, Castelrotto, San 
Giorgio in Valpolicella, San Briccio di Lavagno and 
Santorso (CASSO LI & TAGLIACOZZO, 1991) aJJ show 
transitional aspects towards the Venetian, Etrus­
can or other developed civilisation of the end of 
the millennium. 

O n the p! ai n a group of faunas of the second 
half of the Bro11Ze Age (Isolo ne della Prevaldesca, 
Sabbionara di Veronella, Cavalzara, Fondo Pavia­
ni, Braida Roggia, Peschiera-Setteponti , Feniletto) 
is partially similar to the contemporaneous Early 
Rhaetian populations. 

The Iron Age deposits of the eastern and 
southern North Italian Plain are known from tbc 
sites of Pozzuolo del Friuli, Terranegra (Verona) 
and the important Greek-Etruscan town of Spina 
- Etruscan Bagnolo San Vito (ScARPA, 1986) 
(Mantova) is also as important as Spina - which 
are characterised by a marked presence of pigs. 

Other small Late Bronze Age and Iron Age 
deposits were studied in Friuli by other authors 
(Gradisca sul Cosa, Porpetto, Castions di Strada, 
Udine-Piazza Venerio- PETRUCCJ, 1992). 

Composition 

Cattle are important in the faunas of most 
sites - as was already observed in the Early and 
Middle Bronze Ages - especially if their bone 
weight is taken into account. The percentage of 
caprines and pigs fluctuates strongly (Tabs. 2-3; 
Fig. 4) while the incidence of other domestic ani­
mals and the wild ones is low. 

The Late Bronze Age populations of the cen­
trai plain ( e.g. of the Verona area) te n d to h ave a 
quite balanced composition, although cattle are 
more important than caprines and caprines are more 
important than pigs (Tabs. 2-3; Figs. 4-5b; com­
position 2a) . 

A t the end of the Bronze Age an d during the 
Iron Age in South Tyrol, cattle and caprines are 
both numerous while there are fewer pigs (Stufels, 
Pfatten) (Tabs. 2-3; Figs. 4-5b; composition la); 
only at Eppan is the number of caprines lower. O n 
the southern limi t of the Rhaetian area, at the Iron 
Age sites of Colognola, Castelrotto, San Giorgio 
in Valpolicella and Santorso (CAssou & TAGLIA­
cozzo, 1991 ), there are usually fewer caprines an d 
slightly more cattle and pigs (Tabs. 2-3; Figs. 4-
5b; composition 2a). 

In some sites on the plain, which has been 
examined especially in its south-eastern and east­
ern areas, such as at Etruscan Spina and Bagnolo 
San Vito (ScARPA, 1986), Pozzuolo del Friuli and 



Terranegra, pigs are very numerous an d cattle less 
so (Tabs. 2-3; Figs. 4-5b; compositions 3a and 5). 
In other areas the composition is more fluctuating. 

The territorial distribution ofthe fauna! com­
position is not very different from that prevailing 
in the Early and Middle Bronze Ages. In those 
periods we also observe a higher incidence of 
caprines and pastoral activities in the north-west­
ern an d western areas, of pigs in the south-eastern 
one and a more balanced composition on the Ve­
rona Plain. 

Anima! forms 

During the Late Bronze Age a small-sized 
cattle race, slightly taller than one metre and with 
very small horn cores, lived in the whole area from 
the North Italian Plain to South Tyrol. Its size is 
analogous to that of populations beyond the Alps 
( e.g. Manching, Ba varia, BoESSNECK et al., 1971 ). 

At the beginning of the Iran Age on the 
plain, but only in the Roman Age in South Tyrol, 
these small breeds were replaced by larger and dif­
ferent ones. 

The Iran Age forms of horn cores a t the plain 
sites are often flat, strong, furrowed, and middle­
sized with many morphological variations. Etrus­
can and Roman cattle horn cores are much larger, 
slender, elongated or rather twisted in females; 
long, twisted, light and large in oxen; and short 
and sturdy in bulls. 

Fig. l 7 - Donkeys (after: l Mammiferi, Luigi Figuier, l 892). 
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A second characteristic of this peri od is the 
appearance of the large-sized caprines a t the very 
end of the Bronze Age both in the mountains 
(Pfatten-Vadena) and on the plain (Sabbionara di 
Veronella) which then developed during the Iran 
Age. 

The shape of pigs are not well known and 
their size is subject to !oca! and irregular con­
ditions. 

The other domestic ani mals also develop rap­
idly. Since the beginning ofthe Iran Age dogs, prc­
viously belonging to a uniform small race (WH x 
48 cm), started to show a large variation every­
where, including middle-sized and strong animals 
(Pfatten, Spina). Horses are of various forms and 
mostly middle-sized or small during thc Bro11Ze 
Age; during the Iran Age they can be very small, 
the so-called Celtic horses (Skocjan-Slovenia, at 
the outer limits of our area; withers height x 123 
cm, RIEDEL, 1977), middle sized in the Alps or larger 
on the eastern North Italian Plain (Palaeovenetian 
forms at Le Brustolade: withers height x 135 cm). 
Small and large animals correspond with the west­
ern and eastern forms described by B6K6NYI (1974): 
here there is the boundary of their European 
extension. 

We must also mention the appearance of 
donkeys (Spina) and of small domesticated fowls 
(Valeggio, Casalandri, Santa Maria di Zevio, 
Santorso - CASSOLI & T AGLIACOZZO, 1991). 

Fig. 17- Asini domestici (da: I Mammiferi, Luigi Figuier, 1892). 
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Economy 

The epoch is one of profound changes, es­
pecially if compared with the more homogeneous 
Early and Middle Bronze Ages; the civilisations 
are variable and show some differences in the eco­
nomie patterns. 

However we must always consider that the 
patterns of animai exploitation are more constant 
than other aspects in the different cultures. Eco­
nomie forms probably encompass many human 
cultures and have widespread developments. They 
may show local adaptations which improve their 
potential for expansion that reaches its acme in 
Roman times. In addition, especially in the fauna! 
composition of this area, there is also a sort of 
fundamental traditional opposition to changes. 

The first husbandry change is given by the 
import of a small race of cattle in the whole area. 
lt is difficult to understand why this happened be­
cause small cattle do not necessarily mean a 
decreased importance of this species; such races 
can be useful for fertilising the fields and, if 
numerous, as milk and meat producers. At the end 
of the Bronze Age the appearance in the Alps of 
large caprines, suitable for wool and meat exploi­
tation, can be seen as a compensation for the small 
size of cattle. 

Since the beginning of the Iron Age severa! 
cattle races, characterised by different horn core 
shapes an d size increases, developed irregularly an d 
variably according to the areas where they lived. 
The small cattle races (Pfatten, Stufels), the larger 
ones in the Lessini mountains (Colognola, etc.) and 
Friuli (Pozzuolo) an d the Etruscan o n es h ave vari-

Fig. 16 - Horses (after: I Mammiferi , Luigi Figuier, 1892). 
Fig. 16- Cavalli (da: l Mammiferi, Luigi Figuiet; 1892). 

ous sizes and sturdiness and also various horn core 
shapes: they are different though being more or 
less contemporaneous and well developed since thc 
mi dd le of the Iron Age. 

The Etruscan races are large and similar to 
the Roman populations which followed them into 
this region. At the end of the Iron Age, in Roman 
times, the races were more standardised or at least 
the conditions of economie interdependency had 
been settled. 

The imported large sheep probably h ad good 
wool and were related to wider handicraft activi­
ties. Pastoral activities involving the displacemenl 
of flocks may have taken place. Pigs were Jinked 
to agricultural development. Horses increased their 
size, dogs diversified their forms and these ani mals 
were employed for many uses. Since La Tène times 
onwards, poultry were a new product which were 
mainly exploited for family use. New species are 
known, such as the donkey in Greek-Etruscan 
Spina. The diversification of the economy was 
enriched. 

The age distribution curves, and especially 
those of cattle, are skewed towards more adult 
animals because of an improved exploitation or 
them before butchery (see Pfatten, Pozzuolo, 
Spina). 

Special deposits for rituals, cemetery places, 
etc. are frequent (Chapter 4.8). 

6.4. The Roman Age 

During Roman times, husbandry was so de­
veloped that i t resulted in an increase in the size or 
the animals due to some aspects of a unified and 
very extended empire: a flourishing trade, impor­
tant military installations, wide and diversified city 
agglomerations. The organisation was sustained by 
a capitalistic economy, with an unequal distribu­
tion of wealth inside cities and between the cities 
and the countryside. lt required a strict organisa­
tion of human labour. 

The irregular composition of the domestic 
animai populations also depended on the extended 
trade of animals which were not reared only for 
local self-consumption. Many farms or villae 
rusticae were spread throughout the Roman tetTi ­
tory and were part of a capitalisti c economy based 
on slave labour, within which ani mals were reared 
mainly for trade exchange. For instance, salted pork 
could be favourably sold (research in "Venetia et 
Histria" of VERZAR-BAss, 1986) and be more ap­
preciated than beef; sheep tenure could be intensi ­
fied for wool production, such as at Altino (Veneto 
- VERZAR-BASS, 1987). 



The relationship between the development 
of agriculture and husbandry must be discussed for 
each site. It is not necessarily a positive connec­
tion because agriculture is labour-intensive while 
husbandry is not SO (AUDOIN-ROUZEAU, 1991) and 
it can also be developed if there is a shortage of 
manpower and an impoverished agriculture. 

Characteristics of the Roman deposits 

The bone deposits can provide information 
on the butchered animals and mainly consist of 
market remains or kitchen waste. They are not al­
ways an exact image of the ani mals reared in the 
surrounding countryside, since in military instalia­
tions or large towns animals could come from far 
away on the hoof or be otherwise imported ac­
cording to the tastes of the buyers or the most fa­
vourable prices. 

Finaliy the deposits may not be a repre­
sentative sample of a locality, but only of one sec­
tion of i t, e. g. the rich quarters of a large town, or 
special sites like shops, specialised markets etc. 
(for these problems see for example ScHJBLER & 
SCHMID, 1989). 

A t Aquileia (RIEDEL, 1994B- see also Chap­
ters 2.3, 4.5, 4.8), besides a sheep market there was 
one with mainly heavily butchered cattle and some 
horses, apparently unbutchered or only very slightly 
so; in the same piace other animals were of much 
lower meat weight. A waste deposi t of a local handi­
craft site of cattle horn cores with a few rams and 
ibex was found in another quarter of the town. 

The Roman archaeozoology of North-east­
ern Italy is stili in its infancy but some bone depos­
its give the first clues about the anima! economy of 
the area and its problems. 

A group of three faunas from similar sites in 
South Tyrol (Stufels Hotel Dominik and Senoner, 
Innichen) shows some characteristics of this cen­
trai Alpine region. 

A kitchen waste deposi t was found at Altino, 
a large Roman city near Venice. The study of Aqui­
leia, the fourth largest city in Roman Italy, has 
started; Udine, at that time a small site on the cas­
tle bill (Riedel, in preparation), and Invillino-Ibligo, 
a large deposit of a military installation in Upper 
Friuli (STORK & DRIESCH, 1987), are of mixed Late 
Roman and Germanic origin and bave also been 
researched. 

Some other small deposits bave been dis­
covered: the villae rusticae in Friuli (Joannis, 
Coseano, Vidulis ), some remains a t Elleri (Trieste) 
an d Torcello (Venice) an d a special deposi t of la­
bour animals a t Volano (Trentina) (RIEDEL & 
SCARPA, 1988). 
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Composition 

The Roman conquest did not cause a com­
plete standardisation of the domestic faunas in the 
occupied regions, where each area could be com­
plementary to the others through the developed 
trade network. The composition patterns in the 
different areas are broadly similar to those of the 
Bronze and Iron Ages (Tables 2-3; Figs. Sb, Se). 

Caprines are more frequent in the Centra! Alps 
(South Tyrol), while pigs are a little less frequent 
( composition B J b). O n the plain a t Altino, opposi te 
Venice, cattle are prevalent and pigs are important 
w bile caprines are less significant (compositi o n B3a). 
In the north-eastern area ( composition B4a) (Udine, 
Invillino-Ibligo), caprines are strongly represented 
while pigs are al so numerous and cattle slightly less 
so. A similar composition was observed o n the other 
side of the Alpine watershed at Magdalensberg in 
Carinthia (HoRNBERGER, 1970). 

At Aquileia, a typicallarge Roman city, the 
fauna! composition differs according to the spe­
cialised use of the excavated areas. 

We do not know the exact differences be­
tween the faunas or rural districts and those of cit­
ies. Aquileia and South Tyrol provide some infor­
mation on cities and countryside respectively, al­
though the differences may be due more to geo­
graphicallocation than to economy. Moreover, the 
economy of small sites may be that of eithervillae 
rusticae- from where animals and meat were ex­
ported according to market conditions - or self­
sufficient villages. 

In some villae rusticae, such as Vidulis and 
Coseano, the composition is known only through 
small bone deposits. At Vidulis cattle are well rep­
resented together with caprines foliowed by pigs. 
At Coseano caprines are numerous, followed by 
pigs and then by cattle. Many pig remains were 
found at Joannis (Riedel in: VERZAR-BAss, 1987 
and in litteris). 

Animalforms 

The size of the animals tends to increase al­
ready in the Iron Age (Chapter 6.3). On the plain 
cattle, dogs and caprines developed under the 
influence of Venetian, Etruscan an d finaliy Roman 
civilisations; in the Alps a sudden change from small 
to large cattle took place only at the beginning of 
the Roman conquest. The Roman conquest and the 
changes in animai husbandry are not always 
contemporaneous. For instance, old cattle Land­
r<"tces can stili be found in Roman times (such as at 
Traismauer in Lower Austria and Aquileia in Friuli 
[RIEDEL, 1994B]), and small domestic fowls of 



78 

pre-Roman tradition are found in Celtic ceme­
teries in the Roman occupied territory around 
Verona (Casalandri, Valleggio, Santa Maria di 
Zevio). 

The Roman forms of cattle are similar to 
the Etruscan ones and develop large, long, 
twisted and light horn cores in oxen which are 
often elongated and round, as well as twisted 
horn cores in cows. Some forms of cattle simi­
Jar to those of the Iron Age (i.e. at Colognola, 
San Briccio, Pozzuolo) are still found in Roman 
Aquileia, as well as beyond the Alps. In the Miei­
cile Ages some forms approximately similar to 
pre-Roman ones were again observed (Verona­
RIEDEL, 1994A). 

During the Roman Age itself many oscilla­
tions and structural changes (VERZAR-BAss, 1986) 
characterised the economy, but we do not know 
whether variations in cattle forms also took place 
in the areas we have studied. The Altino animals 
are strong and developed and rather similar to 
the Aquileia cattle. Those of the Eisack-Isarco 
Valley at Stufels and of the Pustertal Valley at 
Innichen-San Candido are very similar to some 
well developed faunas beyond the Alps ( e.g. 
Traismauer on the Danube- Riedel, in prepara­
tion). A t Stufels large individuals are mixed with 
more middle-sized ones and are perhaps an im­
port of southern Roman races to improve local 
populations (RIEDEL, 1986). 

The Magdalensberg cattle of Carinthia 
(HoRNSBERGER, 1970) are smaller than those of 
Aquileia an d Traismauer, perhaps because of the 
Alpine Jocation and the persistence of the Celti c 
tradition. We can consider them to be not 
completely Romanised forms of the first period 
of the Rom an trade influence an d conquest. They 
look smaller than the South Tyrol populations, 
which are probably similar to the usual Roman 
forms. 

The end of the Roman peri od implied many 
changes. O n the plain (Verona) and in Friuli (Invii­
lino-lbligo ), a decrease in the size of cattle took 
piace slow1y and irregularly, and also continued 
after the Lombard Age; in the centrai A1ps this 
change was more abrupt (San Valier in Val di Fiem­
me, Stufels-Stremitzer, Bozen-Waltherp1az in 
South Tyrol) because northern races were imported 
and the Germans colonised the country. Lombard 
Verona was instead conquered only by a small class 
of warriors while lanci farming remained in the 
hands of the Romanised population. 

Among the other important animals sheep 
were also very large-sized, especially on the plain 
(Altino, Aquileia). Ram horn cores were strong and 
twisted, flat and rough surfaced frontally. In Me-

diaeval times the size was usually smaller but the 
horn cores stili preserved a Roman aspect, at least 
on the plain. 

The development of pigs is always difficult 
to recognise: their size is irregular and tbe typical 
changes in the profile of the skull, from straight t o 
notcbed, are not easy to judge when only fragments 
are left. Roman pigs are not of a particularly large 
size although Mediaeval ones sbow such a 
tendency. 

Horses change from those of the Iron Age. 
At Aquileia they are slight1y larger (WH 140 cm) 
than the Palaeovenetian ones, which were con­
sidered to bave a high withers height for their 
epoch ( 135 cm); the small western so-called 
Celtic horses (123 cm) disappear. These dimen­
sions are preserved al so in later periods because 
this species has always been intensively used and 
exploited not only for labour but also for hunt­
ing, war, etc. during the migration period and 
Mediaeval times. 

Dogs are less known: very small-sized (at 
Aquileia perhaps of 30-35 cm WH) and middle­
sized animals (some a little less and some a little 
more than 50 cm high) bave been found. Roman 
dogs - such as those at Traismauer (Austria -
Riedel, in preparation) or in Hungary (BòKòNYI, 
1974)- are normally of various races, sometimes 
very small, often strong and large-sized and also 
of the slender greyhound form. Small dogs, sui led 
as companion animals, are considered to be typi­
cal of urban areas; midd1e-sized and strong ones 
are suitable for guarding and bunting, and also for 
peasant populations (REICI-ISTEIN, 1991); greyhouncl 
forms are specialised for bunting. There are few 
wild animai remains. 

Economy 

In Roman times the age distribution curves 
are often skewed towards adults. Animals werc 
exploited for secondary uses - such as wool and 
milk production, agricultural work and transport 
- besides meat production. 

Deposits connected with special purposes are 
those containing remains of worki ng an i mals (Vo­
lano) or handicraft acti viti es ( catt1e horn cores a t 
Aquileia) (see Cbapter 4.6). 

Animai exploitation in the Roman period 
shows many characteristics of a complcx 
economy. Tbe faunal deposits may be different, 
but tbey all belong to an economie network of 
mutually dependent sites. To understancl the dif­
ferences due to various economie functions, tra­
ditions or trade is an important aim of the study 
of bone deposits. 
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pre-Roman tradition are found in Celtic ceme­
teries in the Roman occupied territory around 
Verona (Casalandri, Valleggio, Santa Maria di 
Zevio). 

The Roman forms of cattle are simiJar to 
the Etruscan ones and develop large, long, 
twisted and light horn cores in oxen which are 
often elongated and round, as well as twisted 
horn cores in cows. Some forms of cattJe simi­
Jar to those of the Iran Age (i.e. at Colognola, 
San Briccio, Pozzuolo) are stili found in Roman 
Aquileia, as well as beyond the Alps. In the Mid­
dle Ages some forms approximately similar to 
pre-Roman ones were again observed (Verona­
RIEDEL, 1994A). 

During the Roman Age itself many oscilla­
tions and structural changes (VERZAR-BAss, 1986) 
characterised the economy, but we do not know 
whether variations in cattle forms also took piace 
in the areas we have studied. The Altino animals 
are strong and developed and rather similar to 
the Aquileia cattle. Those of the Eisack-Isarco 
Valley at Stufels and of the Pustertal Valley at 
Innichen-San Candido are very similar to some 
well developed faunas beyond the Alps ( e.g. 
Traismauer on the Danube- Riedel, in prepara­
tion). A t Stufels large individuals are mixed with 
more middle-sized ones and are perhaps an im­
port of southern Roman races to improve local 
populations (RIEDEL, 1986). 

The Magdalensberg cattle of Carinthia 
(HoRNSBERGER, 1970) are smaller than those of 
Aquileia an d Traismauer, perhaps because of the 
Alpine location and the persistence of the Celti c 
tradition. We can consider them to be not 
completely Romanised forms of the first period 
of the Roman trade influence an d conquest. They 
Jook smaller than the South Tyrol populations, 
which are probably similar to the usual Roman 
forms. 

The end of the Roman peri od implied many 
changes. On the pJain (Verona) and in Friuli (In vil­
lino-lbligo ), a decrease in the size of cattle took 
piace slowly and irregularly, and also continued 
after the Lombard Age; in the centrai Alps this 
change was more abrupt (San Valier in Val di Fiem­
me, Stufels-Stremitzer, Bozen-Waltherplaz in 
South Tyrol) because northern races were imported 
and the Germans colonised the country. Lombard 
Verona was instead conquered only by a small class 
of warriors while land farming remained in the 
hands of the Romanised population. 

Among the other important animals sheep 
were also very large-sized, especially on the plain 
(Altino, Aquileia). Ram horn cores were strong and 
twisted, flat and rough surfaced frontally. In Me-

diaeval times the size was usually smaller but the 
horn cores stili preserved a Roman aspect, at least 
on the plain. 

The development of pigs is always difficult 
to recognise: their size is irreguJar and the typical 
changes in the profile of the skull, from straight to 
notched, are not easy to judge when only fragments 
are left. Roman pigs are not of a particularly large 
size although Mediaeval ones show such a 
tendency. 

Horses change from those of the Iran Age. 
At Aquileia they are slightly larger (WH 140 cm) 
than the Palaeovenetian ones, which were con­
sidered to have a high withers height for their 
epoch ( 135 cm); the small western so-called 
CeJtic horses (123 cm) disappear. These dimen­
sions are preserved aJso in later periods because 
this species has always been intensively used and 
exploited not only for labour but also for hunt­
ing, war, etc. during the migration period and 
Mediaeval times. 

Dogs are less known: very small-sized (at 
Aquileia perhaps of 30-35 cm WH) and middle­
sized animals (some a Jittle less and some a little 
more than 50 cm high) have been found. Roman 
dogs - such as those at Traismauer (Austria -
Riedel, in preparation) or in Hungary (BòKòNYI, 
1974)- are normally of various races, sometimes 
very small, often strong and large-sized and also 
of the sJender greyhound form. Small dogs, suited 
as companion animals, are considered to be typi­
cal of urban areas; middle-sized and strong ones 
are suitable for guarding and hunting, and also for 
peasant populations (REICI-ISTEIN, 1991); greyhound 
forms are specialised for hunting. There are few 
wild animai remains. 

Economy 

In Roman times the age distribution curvcs 
are often skewed towards adults. Animals werc 
exploited far secondary uses - such as wool and 
milk production, agricultural work and transport 
- besides meat production. 

Deposits connected with special purposes are 
those containing remains of worki ng an i mals (Vo­
lano) or handicraft acti viti es ( cattle horn cores a t 
Aquileia) (see Chapter 4.6). 

Animai exploitation in the Roman period 
shows many characteristics of a complcx 
economy. The fauna] deposits may be different, 
but they ali belong to an economie network of 
mutually dependent sites. To understand the dif­
ferences due to various economie functions, tra­
ditions or trade is an important aim of the study 
of bone deposits. 
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pre-Roman tradition are found in Celtic ceme­
teries in the Roman occupied territory around 
Verona (Casalandri, Valleggio, Santa Maria di 
Zevio). 

The Roman forms of cattle are similar to 
the Etruscan ones and develop large, long, 
twisted and light horn cores in oxen which are 
often elongated and round, as well as twisted 
horn cores in cows. Some forms of cattle simi­
lar to those of the Iron Age (i.e. at Colognola, 
San Briccio, Pozzuolo) are still found in Roman 
Aquileia, as well as beyond the Alps. In the Mid­
dle Ages some forms approximately similar to 
pre-Roman ones were again observed (Verona­
RIEDEL, 1994A). 

During the Roman Age itself many oscilla­
tions and structural changes (VERZAR-BAss, 1986) 
characterised the economy, but we do not know 
whether variations in cattle forms also took piace 
in the areas we have studied. The Altino animals 
are strong and developed and rather similar to 
the Aquileia cattle. Those of the Eisack-Isarco 
Valley at Stufels and of the Pustertal Valley at 
Innichen-San Candido are very similar to some 
well developed faunas beyond the Alps ( e.g. 
Traismauer on the Danube- Riedel, in prepara­
tion). At Stufels large individuals are mixed with 
more middle-sized ones and are perhaps an im­
port of southern Roman races to improve local 
populations (RIEDEL, 1986). 

The Magdalensberg cattle of Carinthia 
(HoRNSBERGER, 1970) are smaller than those of 
Aquileia an d Traismauer, perhaps because of the 
Alpine location and the persistence of the Celtic 
tradition. We can consider them to be not 
completely Romanised forms of the first period 
ofthe Roman trade influence and conquest. They 
look smaller than the South Tyrol populations, 
which are probably similar to the usual Roman 
forms. 

The end of the Roman period implied many 
changes. On the plain (Verona) and in Friuli (Invil­
lino-Ibligo), a decrease in the size of cattle took 
piace slowly and irregularly, and also continued 
after the Lombard Age; in the centrai Alps this 
change was more abrupt (San Valier in Val di Fiem­
me, Stufels-Stremitzer, Bozen-Waltherplaz in 
South Tyrol) because northern races were imported 
and the Germans colonised the country. Lombard 
Verona was instead conquered only by a small class 
of warriors while land farming remained in the 
hands of the Romanised population. 

Among the other important animals sheep 
were also very large-sized, especially on the plain 
(Altino, Aquileia). Ram horn cores were strong and 
twisted, flat and rough surfaced frontally. In Me-

diaeval times the size was usually smaller but the 
horn cores stili preserved a Roman aspect, at least 
on the plain. 

The development of pigs is always difficult 
to recognise: their size is irregular and the typical 
changes in the profile of the skull, from straight to 
notched, are not easy to judge when only fì-agments 
are left. Roman pigs are not of a particularly large 
size although Mediaeval ones show such a 
tendency. 

Horses change from those of the Iron Age. 
At Aquileia they are slightly larger (WH 140 cm) 
than the Palaeovenetian ones, which were con­
sidered to have a high withers height for their 
epoch (135 cm); the small western so-called 
Celtic horses (123 cm) disappear. These dimen­
sions are preserved al so in later periods because 
this species has always been intensively used ancl 
exploited not only for labour but also for hunt­
ing, war, etc. during the migration period and 
Mediaeval times. 

Dogs are less known: very small-sized (al 
Aquileia perhaps of 30-35 cm WH) and middle­
sized animals (some a little less and some a little 
more than 50 cm high) have been found. Roman 
dogs - such as those at Traismauer (Austria -
Riedel, in preparation) or in Hungary (BòKòNYI, 
1974)- are normally of various races, sometimes 
very small, often strong and large-sized and also 
of the slender greyhound form. Small dogs, suited 
as companion animals, are considered to be typi­
cal of urban areas; middle-sized and strong ones 
are suitable for guarding and hunting, and also for 
peasant populations (REICHSTEIN, 1991); greyhound 
forms are specialised for hunting. There are few 
wild animai remains. 

Economy 

In Roman times the age distribution curves 
are often skewed towards adults. Animals were 
exploited for secondary uses - such as wool and 
milk production, agricultural work and transport 
- besides meat production. 

Deposits connected with special purposes are 
those containing remains of worki ng an i mals (Vo­
lano) or handicraft a c ti vi ti es ( cattle horn cores a t 
Aquileia) (see Chapter 4.6). 

Animai exploitation in the Roman period 
shows many characteristics of a complex 
economy. The fauna! deposits may be differcnl, 
but they all belong to an economie network of 
mutually dependent sites. To understand the dif­
ferences due to various economie functions, tra­
ditions or trade is an important aim of the study 
of bo ne deposits. 



Fig. 18 - Pigs (after: l Mammiferi, Luigi Figuier, 1892). 
Fig. 18- Maiali (da: I Mammiferi, Luigi Fit;uier, 1892). 

6.5. The Middle Ages 

A group of deposits gives a first insight into 
animai exploitation in Mediaeval times. 

Some interesting sites are Brixen (MA/E) and 
Bozen-Bolzano (MA/L) in South Tyrol, and San 
Valier (MA/E) and Castel di Drena (MA/L) in Tren-
tino. 

The mai n deposits known are those in the cen­
tre of Verona, of the 6th-7th, 10th-11th and 13th 
centuries respectively. South of Verona, at Pove­
gliano, the skeletons of two dogs and o ne horse date 
to the Lombard Age, while another horse skeleton 
of the same age was buried at Bovolone. Further 
south, at the boundary of the Province of Rovigo, 
Torretta is a small 14th-16th century military site. 

The deposit at Torcello on the coast, in the 
Venice lagoon (5th-15th centuries), and that of San 
Pietro in Venice itself provide some information 
on animai exploitation in the littoral area. 

A small deposit of mixed Late Roman and 
Early Migrations period was studied in the east­
ern area, in the Castle at Udine (Friuli). A large 
Late Roman and Lombard deposit north ofUdine, 
in the Alpine region of Carnia, Invillino-Ibligo 
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studied by STORK & DRIESCH (1987), is similar to 
that ofUdine. 

Composition 

The faunal composition of the deposits is 
broadly similar, though with severa! variations, to 
the one established before or during the Roman 
Age (Tables 2-3; Figs. 4, 5c). 

Along the Adriatic coast, in the Venice la­
goon (Torcello, San Pietro), pigs are prevalent and 
catde or caprines are less important, as in the 
Etruscan South-eastern Po Plain (Spina, Bagnolo­
San Vito- ScARPA, 1986) or since the Bronze Age 
in the Polesine (Canar) (composition B5a). In Friuli 
and Carnia pigs bave some importance but less than 
caprines, which are abundant (composition B4a). 

In western Veneto (Verona), the composi­
tion of the fauna confirms the tendency previously 
observed in the centrai northern part ofthe Po Plain: 
caprines and pigs are all important and cattle even 
more so (composition B4a similar to B2a). Since 
the Bronze Age the Alpine regions of Trentino­
South Tyrol have few pigs and sometimes more 
caprines (composition B le and B2b). 
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Animalforms 

The forms of the animals are difficult to 
recognise because of the scarce osteological docu­
mentation. 

Horn cores are a good characteristic of cat­
tle forms. Those of the western plain (Verona) show 
some regressive tendency from the large and long 
Roman horn cores to smaller, rougher, shorter and 
heavier ones which are more similar to the Land­
races which lived in the Iran Age. Oxen horn cores 
of Roman forms (large, long, oval-round section, 
thin walls, more or less smooth) are nevertheless 
found in Verona. At least unti! the Lombard Age 
at Invillino-Ibligo (Friuli), horn cores were long 
and large like the Roman ones at Magdalensberg 
(Carinthia- STORK & DRIESCH 1987). In the Alps 
(South Tyrol and Trentina) both horn cores and 
body size are small. 

On the plain rams maintained the Roman 
form of horn cores, i.e. long, heavy, with a trian­
gular section, rough with a sharp mediai edge and 
a flat fare surface. Animals with the o val, less strong 
shaped horn cores of prehistoric times stilllived in 
South Tyrol (Stufels-Stremitzer). 

The shape of the skull of domestic pigs is no t 
well known because only fragments are usually left 
in the deposits. It was perhaps more similar to the 
elongated old forms than to the shorter recent ones. 

Fauna! evolution 

At the end of the Roman Empire, the living 
standards decreased and trade difficulties caused 
the collapse of the global and more or less inter­
connected economy of the Roman Imperia! Age. 

The size of animals of great economie im­
portance, such as cattle, usually decreased rapidly 
in the Alps and Jess so on the plain. 

In an important deposit of Lombard age, in 
the centre of Verona, cattle were smaller than the 
typical large Roman races on the plain but were 
stili strong and similar to some smaller-sized Ro­
man populations ( e.g. Magdalensberg, Carinthia­
HoRNBERGER, 1970). Later on, towards the 11th 
century, the size decreased in Verona and then in­
creased again in the 13th century. 

In the Mediaeval faunas of South Tyrol (Stu­
fels-Stremitzer, Bozen-Waltherplatz) an d Trentina 
(San Valier) cattle were small. 

We do not know much about the variations 
of caprines during the Middle Ages. Sheep were 
mostly middle-sized, that is with an average with­
ers height of 60 cm, smaller than the typical forms 
of Roman times and similar to those of the Iran 
Age (Pfatten, Colognola, Pozzuolo). 

Pigs show some variations in their average 
size. Articulations are wide at San Pietro near the 
Adriatic coast, and thinner at other sites. The gen­
erai trend is towards larger sizes. 

But on the whole, size changes during the 
Mediaeval period are stilllargely unknown. They 
are usually small and in fact detectable only w ben 
bone deposits are important. It has not yet been 
verified, for instance, whether tbe slight decrease 
in cattle size in Verona towards the 11th-12th 
centuries followed by an increase, as well as the 
variations in the size of pigs, are widespreacl 
phenomena. 

The reasons for the changes in size in Me cl i­
aeval times may be quite different: the relations 
between husbandry and the more or less compet­
ing agriculture, the existence of markets with se­
lected imports, the environmental conditions, the 
politica! situation- such as the permanence or no t 
ofRomanised populations, or the difficulties arouncl 
the end of the millennium- the developments of 
communications and trade, and so on. 

Animai size probably increased towarcls the 
end of Mediaeva1 times, but good osteological stu­
dies are stilllacking. 

The more recent and very small deposits at 
Castel di Drena in Trentina (12th-14th centuries) 
ha ve small to middle-sized cattle ( 1.1 m WH?) 
while those at Torretta on the Po Plain (14th-16th 
centuries) look larger ( 1.2 m WH ?). These changes 
may be due to differences in the geographical situ­
ation rather than in the period. 

While the major domestic animals- cattle, 
caprines and pigs- display some decrease in size 
and importance, the less numerous horses, clogs, 
domestic fowls, donkeys, cats, etc. steadily become 
more diffuse ancl diversified because they are well 
suited to other needs of the society - su eh as war, 
hunting, rapid communication, luxury, refined eat­
ing - or, in the case of smaller ani mals sue h as fow Js 
also to marginai situations. 

Donkeys were used in Verona and some 
remains at Torcello and Stufels could belong to 
mules. 

Horses of a different size, usually of 135-
140 cm WH, are well developed in the area. Somc­
times they are very strong and large (Castel eli Dre­
na, Stufels) and suitable for heavy labour. 

Dogs are not well known although tali ancl 
slender ani mals similar to greyhounds were founcl 
at Povegliano (7th century) while others are of a 
medium size and various strengths. 

Small cats are frequent at Verona. 
Domestic birds, mainly fowls, of a large size 

like the Roman Age forms, ha ve been found in large 
amounts at Verona. 



Fig. 19 - Dog (after: l Mamm~feri, Luigi Figuier, 1892). 
Fig. 19- Cane (da: I Mammiferi, Luigi Figuier, /892). 

Economy 

The economy was less organised and was 
subdivided into more isolated areas than in Roman 
times. It shows some regressive tendencies: for 
instance, Mediaeval Verona is restricted to only the 
centre of the once extensive city. 

But the economie centres may be of variable 
importance: castles (Castel di Drena), monasteries 
(Torcello), larger towns (Verona), small sites 
(Stremitzer), trade centres (San Pietro in Venice), 
each with its specific needs. 

The butchery ages ha ve the familiar pattern 
of self-sufficient sites, although a tendency towards 
more sophistication is visible. 

At Verona the butchery of adults is high (68% 
of cattle, 67% of caprines), probably because of 
imports of meat on the hoof from the countryside 
in arder to butcher animals already exploited for 
wool, milk and other needs. 
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This phenomenon is more accentuated in 
Venice, and is perhaps related with trading activi­
ties, and at Torcello, related with church establish­
ments (adults at Torcello: cattle 80%, caprincs 
80%; at San Pietro: cattle 80% ), where in thc un u­
sual environment of the islands of the lagoon the 
population was composed of traders and fishers, 
and there were monasteries and churches probably 
living partially on imports. 

The butchery methods are a cultura! aspect of 
the economy, as we bave mentioned in Chap. 4.5. 

A t Verona the sagittal halving of the carcass 
along the centre of the spine in a dorso-ventral di­
rection was the rule. At San Pietro in Venice the 
spine of pigs was instead sectioned transversally, 
dorso-ventrally and oral-aborally but without a 
halving in a lengthwise direction. 

A t Castel di Drena the same method used in 
Verona was employed for caprines an d pigs ( cattle 
are not well represented) but at other sites butch­
ery techniques usually follow the one attested at 
San Pietro. 

Moreover, in Verona the body was dismem­
bered with heavy strokes, as at Roman Aquileia, and 
was not eu t as carefully as in older times. It may be 
supposed that at Verona butchery was dane by ex­
perienced craftsmen while at other sites the proce­
dure was more traditional or less professional. 

Conclusions 

The Mediaeval economie structure was not 
so well developed as in Roman times but stili kept 
a modero character. The improvements which prob­
ably took piace towards the end of the Middle Ages 
have not yet been studied, as with most ofthe vari­
ous problems of this epoch in North-eastern Italy, 
and await further research. 

RIASSUNTO- Il lavoro è una s intesi delle ricerche dell'Autore sull'evoluzione delle popolazioni e dell'economia animale 
nell'Italia nord-orientale dal Neolitico al Medioevo. Le ricerche sono distribuite n eli' insieme dell'area, ma i si ti archeologic i 
presi in considerazione sono conce ntrati maggiormente nella sezione che dallo spartiacque alpino fra il Nord- ed il Sud­
Tirolo si estende attraverso il Trentina, il Veronese ed il Polesine fino al mare Adriatico. L'evoluzione delle popolazioni 
animali e del loro apporto all'economia ed alla vita delle comunità umane è più le nta eli quella degli aspetti culturali e 
storici, riflette però accuratamente i movimenti di fondo delle trasformazioni dell'economia, de lla tecnica e delle tradizioni. 
Un primo punto centrale dello sviluppo è la neolitizzazione, c ioè la trasformazione da un'economia eli caccia acl una eli 
allevamento, che può aver luogo con grande immediatezza oppure con una lenta evoluzione fino al Neolitico superiore, 
epoca nella quale essa è eli solito terminata. Anche le forme animali, per es. i buoi, sono di statura e corporatura molto 
differenti secondo le aree. L'età del Bronzo presenta un' economia di allevamento ed agricola con caratteri più uniformi - se 
si eccettua la composizione percentuale dei principali gruppi domestici - ed un'introduzione di nuove popolaz ioni , come 
per esempio di piccoli buoi, che tende ad avere luogo su di una vasta scala regionale. Nell'età del Ferro inizia una 
diversificazione delle forme (parecchie forme di cani, buoi, cavalli, caprovini, ecc.) e delle loro dimensioni con distinzione 
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fra regioni alpine (piccoli buoi, grandi caprovini) e la pianura (grandi buoi e caprovini di media statura) che raggiunge ne lla 
successiva età Romana uno sviluppo importante e generale. Nel Medioevo si ha un regresso delle forme, specialmente degli 
animali di importanza economica, come i buoi ed i caprovini, nelle Alpi e molto meno nella pianura. Gli animali con altra 
destinazione d'uso, come i cani ed i cavalli, proseguono la loro diversificazione. Il confine fra le faune alpine e quelle della 
pianura si sposta quindi ed anche si oblitera a seconda degli eventi storici, migratori e di co lonizzazione. La composizione 
delle faune è invece maggiormente stabile ed ancorata a caratteristiche regionali. L'abbondanza di suini nelle aree presso 
l'Adriatico, di ovini nell'Emilia, di buoi e poi di ovini, con diminuzione di maiali più a nord verso le Alpi, è spesso 
ricorrente, anche se è essa pure legata a evoluzioni e situazioni locali come nel Neolitico od in altre epoche. L'anali s i delle 

età di macellazione, dei metodi di macellazione e di disarticolazione, delle percentuali di presenza degli individui dei due 
sessi e di castrati, ecc. ha permesso di ipotizzare differenti modi di sfruttamento di prodotti primari e secondari, la preferen­
za per certi animali, l'impiego eli alcuni per il trasporto ed il lavoro. Altre analisi hanno messo in evidenza le caratteristiche 
speciali dell'impiego di certi animali nelle cerimonie tradizionali ed in particolare funerarie. 

SUMMARY- This paper is a synthesis of the Author's studies on animai populations and economy in North-eastern Italy 

from Neolithic to Miclclle Ages. The research covers the whole area, but the archaeological sites investigatecl are mainl y 
concentrateci in the regions extencling from the Alpine watershed between North and South-Tyrol, across Trentina, Veronese 
ancl Polesine to the Adriatic Sea. The evolution of both animai populations and their role in the economy ancl l ife of human 
soc ieties is s lower than the evolution of cultura! and historical aspects, but it reflects accurately the basic changes in 
economy, technology and traditions. The first important stage is the Neolithisation, that is the economica! transformation 
from hunting to stock-breeding, which can take piace rather abruptly or, viceversa, rather slowly, till the Late Neolithic, 

when it is usually complete. The animai forms too, such as cattle, usually vary consiclerably in height and body structure in 

the clifferent areas. During the Bronze Age stock breeding and agriculture show more uniform aspects, apart from the 
pereentage composition of the mai n domestic groups. New population, such as small cattle, are now introcluced, usually on 
a large scale. In the Jron Age animai forms (many forms of clog, cattle, horse, sheep and goats, etc.) ancl their dimensions 
begin to present clifferent characteristics in the Alpine regions (small cattle, big sheeps ancl goats), in comparison with the 
plain (big cattle, big sheep and goats) . In the following Roman period the change is important and generalizecl. In the 

Miclclle Ages there is a regression of forms , mainly in the ani mals which are economically important, such as cattle, sheep 
and goats in the Alps; the phenomenon is much less important in the plain. The animals which are usecl mainly for other 
purposes, as clogs and horses, continue their differentiation. Consequently the boundary between the Alpine population and 

those of the plain moves ancl even clisappears due to historical events of migration or colonization. On the contrary, the 
fauna! composition is more stable and strong ly linkecl to regional characteristies. The abundance of pigs in the areas near 
the Aclriatic, of sheep in Emilia, of cattle, and sheep, together with a reduction of pigs to the north towards the Alps, is often 

recurrent, though depending also on evolutions and local situations, as in Neolithic or in other periocls. The analysis of the 

s laughtering age, butchering and dismemberment methods, percentage variations in male, female and castrateci animals 
and so on has allowed to make hypotheses on clifferent exploitation systems of primary and secondary proclucts, men's 
preferences for certain animals ami their use for transport or working activities. Other hypotheses have pointcd out thc 
special use of certain ani mals in traditional and mainly funeral cerimonies. 
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Severa! other small deposits were stuclied by the Author. Many are from sites near Trieste (Friuli Venezia Giulia) which are 
not always well dateci. The most important are the Mesolithic Grotta Benussi (RIEDEL, 1976C) ancl the Castelliere degli 
Elleri, which probably dates to the Late Bronze Age (RIEDEL, 19760). 

Near Trieste there is also the " Knochenhohle" (Grotta delle Ossa, Jama J na Prevali) at Skocjan in Slovcnia, which is dated 
to the 12th-4th centuries BC (RIEDEL, 1977). 

Some small Mediaeval deposits (Wolkenstein-Selva, Stufels, Sonnenburg, Burganlage "am Kofel" in the Ahrntal) werc 
examinecl in South Tyrol (RIEDEL, 1985C). 

G. Clark has stuclied many Bronze Age sites (CLARK, 1986). 

Deposits studied by other Authors are quoted in the text when neecled. Some of them are the followings: 

Bachsfall - Salzburg- BA-E-M- PucHER, 1994 
Birgitz- Tyrol- lA-L- Gut:M, 1956 
Bluclenz- Voralberg- BA-L- A~ISCIILLR, 1939 
Castions eli Strada- Friuli -BA-L; TA - PETRUCCI, 1990A 
Fiavé- Trentino- BA-E-M- JAR~IAN, 1975 
Gradisca sul Cosa- Friuli - lA - PLTRUCCI, 1990 
Grotta Azzurra - Venezia Giulia - ML unti l IA - CA ARELLA & CREMO ESI, 1967 
Invillino-Ibligo- Friuli (Carnia) - RA-L; MA-E- STORK & DRIESCH, 1987 
Kelchalpe- Tyrol -BA-L- A~ISCHLER, 1937 
La Vela- Trentina- NL- SALA, 1977 
Monte Covo lo - Lombardia (Brescia)- NL-L; BA-E- BARKER, 1979 
Monte Leoni- Emilia (Parma) - BA- Bo ARDI & SCARPA, 1982 
Piovego - Veneto (Padova) - Palaeoveneto- AZZAROLI, 1980 
Porpetto- Friuli - BA - PETRUCCI, 1990A 
Razza di Campegine- Emilia (Reggio Emilia)- NL-M- Sala in: CAZZELLA et o/., 1975 
Riparo Gaban- Trentina- ML- CLARK, 1990 
Rivoli - Veneto (Verona)- NL- 1ARMAN, 1976A 
Santorso- Veneto - 5th-2nd centuries BC- CASSOLI & TAGLIACOZZO, 1991 
Tabina di Magreta - Emilia (Modena)- BA-M- DE GROSSI MAZZORIN, 1987 
Udine, piazza Venerio- Friuli- BA-IA - PETRUCCI, 1990A 
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Table l - List of the bone deposits. 
Tabella l - Listo dei depositi ossei. 

NO. LOCALITY DISTRICT 

l Acquaviva Trentina 
2 Albanbi.ihel South Tyrol 
3 Altino Veneto 
4 Aqui leia Friuli 

5 Aquileia Friuli 

6 Barche di Solferino Lombardy 
7 Bovolone Veneto 
8 Bozen , Waltherplatz South Tyrol 
9 Braida Roggia Friuli 
IO Canar Polesine 
Il Casalandri Veneto 
12 Castello di Drena Trentina 
13 Castelrotto Veneto 
14 Cavalzara Veneto 
15 Ciaslir Monte Ozol Trentina 
16 Cisano Veneto 
17 Colognola ai Colli Veneto 
18 Colombare, Negrar Veneto 
19 Cornuda Veneto 
20 Coseano Friuli 
21 Doss Grum Trentina 
22 Eppan South Tyrol 
23 Feniletto Veneto 
24 Fimon Veneto 
25 Fingerhof South Tyrol 
26 Fondo Paviani Veneto 
27 Grotta d'Ernesto Trentina 
28 Innichen , S. Candido South Tyrol 
29 Isera Trentina 
30 Iso Ione Prevaldesca Lombardy 
31 Joannis di Ajello Friuli 
32 Lasino Trentino 
33 Le Brustolade Veneto 
34 Ledro Trentina 
35 Ledro B Trentina 
36 Moletta eli Arco Trentina 
37 M. Crocetta Cerro V Veneto 
38 Monte Mezzana Trentino 
39 Mozzecane, Quarto T. Veneto 
40 Nogara Olmo Veneto 
41 Nogarole Rocca Veneto 
42 Oppeano Veneto 
43 Pieve, Cologna ai C. Veneto 
44 Pfatten, Vadena South Tyrol 
45 Povegliano Veneto 
46 Poviglio Emilia 
47 Pozzuolo del Friuli Friuli 
48 Ronchetrin Veneto 
49 Sabbionara, Veronel. Veneto 
50 Sabbionara, Veronel. Veneto 
51 S. Briccio, Lavagno Veneto 
52 S. Giorgio, Valpolic. Veneto 
53 S. Giorgio, Valpolic . Veneto 
54 S. Mon ica, Riccione Romagna 

AGE UIBLIOGRAPIIY 

MS,NL,CA RIEDEL, 1982A 
BA/M RIEDEL & RIZZI, 1995 
RA RIEDEL, 1985 
RA, 1-50 y. AD RIEDEL, 1979C 

RA Riedel in : VERZAR-BASS, 1991 ; RIEDEL, 1994B 
BA/E RIEDEL, 1976A 
Middle ages Riedel, in preparation 
12th-13th centuries AD RIEDEL, 1991 
BA/L RIEDEI., 1981 
BA/E Riedel, in prcparation 
Celtic lst century BC RIEDEL, 1987C 
13th-15th centuries AD Riedel, manuscript 
5th-4th centuries BC RIEDEI., 1985A 
BA/L RIEDEL, 1979 
BA/L, TA Riedel, manuscript 
BA/E/M RIEDEL, 1990 
4th-2nd centuries BC RIEDEL. 19848 
NL/L, CA RIEDEI., 19768 
NL/L (ca. 5000 y. BP) RIEDI ,I., 1988 
RA Riedel in: VENTURA, 1987 
BA/L, IA Riedel, manuscript 
BA/L RIEDEL, 19858 
BA/L RIEDEL, 1982B 
N L/BA RIEDEL, 1948 
NI/L, BA/E RIEDEL, 1986A 
BA/L RIEDEL, 1979 
MS/E RIEDEL, 1994 
RA RIEDEL, 1983 
CA JARMAN, 1970; Riedel & Rizzi, in prep. 
BA/M/L RIEDEI., 1975 
RA Riedel, pers. obs. 
BAIE TECCHIATI. 1991 
Pal-Ve n et 450-350 y.BC RIEDEL, 1984A 
BA/E/M RIEDEL, 1976 
7th-8th century AD Riedel in: DAL Rì & PIVA, 1986 
MS/L unti! CA RIEDEI. , 1984E 
BA/L Rieclel, in preparation 
CA RIEDEL, 1979A 
BA/M RIEDEL, 1987 
BA/L Rieclel , in preparation 
BA/M Riedel, in preparation 
Pai-Venet. 9-6th cent .BC RIEDEL, 1987 A 
N L/M RIEDEL, 1992A 
BA/L, IA/E/M Riedel, in preparation 
7th century AD R iedel, in preparation 
BA/M/L RIEDEL, 1989 
I A/E/M RI EDEL, 1984 
N L/L RIEDEL, 1989B 
BA/L Rieclel , in preparation 
BA/L (end) Riedel , in preparation 
I A/E/M RIEDEI., 1950 
4th century BC RIEDEI., 19928 
9th century BC Riedcl in: SALZANI & RIEDEL, 1990 
N L/L Rieclel, manuscript 
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NO. LOCALITY DISTRICT AGE BII3LIOGRI\PI-I Y 

55 S. Maria eli Zevio Veneto 2nd- l st century BC RIEDEL, 1992C 

56 San Val ier Trentina 6th-l l th centuries AD RI EDEL, 1987B 

57 Setteponti , Peschiera Veneto BA/M/L RIEDEL, 1982 

58 Sonnenburg South Tyrol CA, BA RIEDEL, 1984C 

59 Spilamb. S. Cesario Emilia NLIM to CA RIEDLL, 1981 A 
60 Spina Emilia Greek Etruscan 5-4th BC RIEDEL, 1978 
61 Stufels, H. Dominik South Tyrol lA RI EDEL, 1986B 
62 Stufels, H . Stremitzer South Tyrol 4th-2nd centuries BC RIEDEL, 1986B 
63 Stufels, H. Dominik South Tyrol RA RI EDEL, 1984D 
64 Stufels, Senoner South Tyrol RA RI EDEL, 1984D 
65 Stufels, H. Stremitzer South Tyrol l Oth century AD RIEDEL, 1979D 
66 Terranegra Veneto 7th-4th centuries BC RIEDEL, 1979 

67 Torcello Veneto RA/L, MA; main cleposit 
Tb 5th-12th cent. AD RIEDEL, 1979 

68 Torretta Veneto 14th-16th centuries AD RIEDLL, 1986C 

69 Udine, castello Fr iuli I A/L Rieclel, in preparation 
70 Udine, caste llo Friu li RA, MA/E Riedel, in preparation 
7 1 Valeggio Veneto Celti c - l st century BC RIEDEL, 1987C 

72 Val Liona Veneto N L/BA RIEDEL, 1948 
73 Venezia, S. Pietro Veneto 6th-8th centuries AD Rieclel, in preparation 
74 Verona Veneto 6th- 14th centuri es AD RIEDLL, 1994A 
75 Viduli s Friuli RA Riedel, manuscript 
76 Volano Trentino RA RrEDLL & ScARPA, 1988 

Fig. 20 - Map of the bone cleposits. 
Fig. 20 - Mappa dei complessi faunistici. 
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Table 2 - Composition of the mai n faunas (Fig. 4, Tab. 3). 
Tabella 2 - Composizione delle faune principali ( Fi1;. 4, Tah. 3 ). 

Number or remains 
Aoc o % Cattle Caprines Pig NR 

A2 
Colo m bare NL,CA 42.2 28 .2 29.6 841 
B la 

2 Albanblihel BA/M 40.4 53.2 6.4 10260 
! 3 Stufels H. Dominik IA 39.5 48 .6 11.8 2076 

4 Pfatten-Vadena BA-L I A/E/M 40.6 40.7 18 .7 3522 
5 Ledro I3A/E/M 24.1 67.6 8.3 7464 

(,!>\,!_ !6 Lasino BA/E 33.2 52.1 14.7 1963 
17 Cisano BA/E/M 34.2 50.5 15.3 582 

B lb 
8 Innichen-San Candido RA 16.1 74 .5 9.4 721 

1 9 Stufels Senoner RA 24.7 49.7 25.6 1506 
' IO Stufels H. Dominik RA 29.0 45.3 25.7 1128 

I3 l c 
Il Bozen Waltherplatz MA 39.7 45.4 13.9 453 
12 San Val ier MA 41.1 46.2 9.4 1462 

B Id 
. 13 Poviglio BA/M/L 19.4 54.0 26.7 2208 

14 Tabina eli Magreta BA/M 16.0 48.0 36.0 520 
B 2a 

i 15 Eppan-Appiano BA/L 54.4 22.5 23.3 1318 
16 Castel rotto ( I A/M 47.3 30.9 21.8 2395 
17 Colognola lA/M 38.2 26.6 35.3 1829 

l 18 Barche BA/M 39.0 30.0 31.0 2470 
1 19 Nogarole l IJ ~l rv ~ ') BA/M 37.6 41.8 20.6 998 
20 lsolonc BA/M/L 43 .9 36.1 20.0 2925 

B 2b l 
Sonnenbur" r "· 

(" { )l 

l 2J 
b BA/E/M 56.9 30.8 9.3 542 

1 22 Stufels-Stremitzer MA 48.9 35.7 15.4 915 
B 3a 

1 23 Pozzuolo lA/E/M 40.9 21.9 37.2 1972 
- 24 Altino RA 36.6 19 .5 44.0 722 

B 4a 
- 25 Castello eli Drena MA 24.1 39.6 36.3 661 
- 26 Verona MA 31.7 35.3 32.9 12903 

27 lnvillino-Ibligo RA,MA 24.8 44 . 1 31.1 21642 
28 Castello eli Udine RA,MA 27.1 38.9 34.0 1056 

B Sa 
1 29 Canar BA/E 25.5 29.1 45.4 20235 
~ 30 Spina EA 23.5 17.6 58.8 10000 
- 31 San Pietro (Venezia) MA 18.6 11.8 69.7 1190 

32 Torcello MA 31.2 20.9 47.9 1880 
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Minimum number of inclividuals Weight (Kg) 

% Cattlc Caprincs Pig MNI % Cattle Caprines Pig w 

A2 
28 .9 37.8 33 .3 45 
B la 

2 26.6 65.7 7.7 207 70.9 23.8 5.3 146 
3 33 .9 45.9 20.2 109 71.6 21.6 6.8 30 
4 39 .6 39.6 20.8 96 68 .7 18.4 12.9 50 
5 11.9 78.3 9.3 691 51.9 40.4 7.7 240 
6 - 69.1 19.5 11.4 23 
7 31 .9 55.3 12.8 47 71 .6 19.8 8.6 IO 

B lb 
8 25.0 45 .8 29.2 24 59.3 35.0 5.7 5 
9 29.5 38.6 31 .8 44 48.7 32.7 18.6 15 
IO 22.2 48.1 29 .6 54 68.7 18.4 12 .8 15 

B le 
Il 19.0 47.6 33.3 21 65.5 19.7 14.8 4 
12 24.4 48.8 14.6 72 68.4 25.8 5.8 18 

B Id 
13 -

14 20.0 50.0 30.0 30 
B 2a 

15 28.3 39.6 32.1 53 75.4 8.3 16.3 34 
16 27.7 41.6 30 .7 101 75.6 12.7 11.7 44 
17 20.8 40.3 39.0 77 68.5 11.7 19.7 38 
18 18. 1 42.1 39.8 221 
19 19.6 51.0 29.4 46 53.6 16.3 13.0 23 
20 29.1 45.8 25.2 437 

B 2b 
21 42.0 39.7 17.6 68 83.2 8.8 8.0 14 
22 40 .3 45 .5 14.3 77 74.4 14.0 10.6 16 

B 3a 
23 30.2 23 .3 46 .6 116 60.6 IO. l 29.0 48 
24 21.1 36.8 42.1 28 70.6 8.6 20.8 19 

B 4a 
25 26.9 34.6 38.5 26 53.0 19.1 27.9 7 
26 16.4 42.9 40.7 359 56.1 19.1 24.9 210 
27 10.6 50.1 39.2 349 
28 20.4 44.9 34.7 49 56.6 21.2 22.2 22 

B Sa 
29 15.4 39.4 45.2 487 51.4 13.9 3-U 357 
30 -

31 19 .2 30.8 50.0 26 41.2 8 .7 50.1 20 
32 18.2 31.8 50.0 88 52.5 12.6 34.9 38 
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Table 3 - Fauna! composition groups (NR) . 
Tabella 3- Gruppi di composizione della fauna (NR). 

A. Neolithic- Copper Age 
l Faunas with many wild animals; Moletta, Isera, Cornuda, Fimon- Molino Casarotto 
2 Fmmas with few wild animals NL-CA; cattle > caprines, pigs ; Colombare, Monte Covolo, Fingerhof, 
Monte Mezzana 

B . Bronze Age unti l the Middle Ages 
l Faunas with many caprines 
la BA-IA; caprines ::::0: cattle > pig (few) ; Albanbi.ihel , Ledro, Pfatten, Cisano, Lasino, Stufels H. Dominik 
l bRA; caprines > cattle ::::0: pig; Innichen, Stufels Senoner, Stufels H. Dominik 
l c MA; caprines > cattle (many) > pig (few); San Yalier, Waltherplatz 
l d BA; caprines > pig > cattle (few) ; Poviglio , Tabina di Magreta 

2 Fmmas with much cattle but also with a tendency to a balanced composition 
2a BA-IA-MA; cattle > caprines ::::0: pig; Isolone, Barche, Colognola, Castelrotto , Nogarole, Eppan 
2b BA-MA; cattle > caprines > pig (few); Sonnenburg, Stufels H. Stremitzer 

3 Faunas with many cattle and pig 
3a IA-RA ; cattle = pig > caprines; Pozzuolo, Altino 

4 Faunas with an approximately balanced composition 
4a MA; caprines ::::0: cattle, pig; Castello di Drena, Castello di Udine, Verona, Invillino-Ibligo 

5 Fmmas with many pigs 
5a BA-EA-MA; pig > cattle > caprines ; Torcello, San Pietro , Spina, Canar 
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