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THE WILD ANIMALS OF NORTHEASTERN ITALY 
FROM NEOLITHIC TO MEDIEV AL TIMES: 
AN ARCHAEOZOOLOGICAL COMMENT** 

SUMMARY - Archaeological bone deposits result from human activìty and are not necessarìly the mirror 
of the whole fauna of the region. Therefore the percentage ratio of the remains of an animai specìes 
in the deposits may be different from that of the animai in the !oca! population. Finally, when specìes 
are represented by very few remains, these can be of an animai of other areas which were imported 
lìving or as parts of the total carcass or as isolated bones. 

Wìld animals were very important only in the subsistence systems of Mesolìthìc or of Early Neolìthic 
type. But in many Neolithìc faunas - and always at the end of this perìod - and in the Bronze and 
Iron Ages, domestic animals predominate and game was of very restricted importance. Wìld animals 
are usually barely present in the fauna! samples from Roman to Medieval tìmes. When these stìll predomi­
nated at earlier times, they were indispensable both for their meat and for antlers, bones, hides, etc. 
for crafts, but they were later replaced, in most cases, for ali these products by the domestic animals. 
Therefore, later on, when wìld animals were no more an important economie factor and little hunting 
was essential for meat, it was nevertheless necessary to protect fields, crops, granaries and lìvestock 
from predators and pests. Hunting was also necessary for hides and fur production and for smaller 
uses and finally it continued as a prestige activity during the Middle Ages. 

Animals such as the aurochs and the wìld pig were perhaps domesticated in northern Italy or crossed 
with already domestic animals, but no deposit has yet provided the opportunity to demonstrate such 
a process incontrovertably. 

The wild animai fauna is very uniform after the Neolithic. Some differences are due to climate, 
morphological factors and vegetation. Red deer is always predominant, followed by wild pig which were 
important in the plain, and less so or absent, in mountainous areas. The brown bear remains were at 
first widely distributed, although the species retreated later to the forested mountains. Beaver and otter 
are linked to humid environments. Ibex and chamois are only in high monntains locations. Most of 
the other wìld animals described here are ubiquitous in the study area. 

Remains of wild animals (red and roe deer, wild pig and brown bear excepted) are still not known 
in sufficient amount to analyze succesfully in detail their population, but nevertheless they already give 
us valuable insights into the faunas. 

The sizes of the animals are very near those of the north alpine areas. They are well known for 
some species (red deer, wìld pig, roe deer etc.); for others, additional materia! an d size measurements 
are needed. 

* Trieste (Italy). 
** Age abbreviations in the text and in the table: MS, Mesolithic; NL, Neolìthic; CA, Copper Age; 

BA, Bronze Age; lA, Iron Age; EA, Etruscan Age; RA, Roman Age; MA, Middle Age; E/M/L, Ear­
ly /Middle/Late. 

If a site is so quoted in the text without references, this can be found in the list of sites with 
references of the location map of sites. 

The wìld animai presence and their frequency are given for every site in the table of this paper. 
A location map of sites and their list and ages is also given. 

The Author is particularly grateful to Professar B. Sala of Ferrara University for providing much 
of the information given in the text. Special thanks are due to Professar G. Barker of Leicester University 
(UK) for revising the originai manuscript into intellegible English. 
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RIASSUNTO - Aspetti dell'archeozoologia degli animali selvatici dell'Italia nordorientale fra il Neolitico 
ed il Medioevo. I resti faunistici raccolti negli scavi archeologici appartengono quasi esclusivamente ad 
animali relativi ad attività umana e quindi non rispecchiano esattamente la fauna di una regione. Ne 
consegue quindi che la percentuale dei resti di una specie animale riscontrata in un deposito archeologico 
può non essere identica alla presenza della specie nella fauna locale. Inoltre se delle specie sono presenti 
con pochi resti, questi possono appartenere ad individui trasportati ancora in vita da altre aree, oppure 
importati nel sito solo come parti di carcassa o di pezzi isolati. 
Gli animali selvatici sono molto importanti solo in sistemi economici come il Mesolitico o il primo Neoliti­
co: ma anche in molte faune neolitiche (sempre se della fine di questo periodo) e nell'età del Bronzo 
e del Ferro, gli animali domestici predominano mentre quelli selvatici rivestono un'importanza ridotta. 
Durante l'età Romana e Medioevale gli animali selvatici sono appena presenti. 

Quando questi ultimi erano ancora predominanti, erano indispensabili per la produzione di carne, 
mentre palchi, ossa, pelli ecc., venivano impiegati nell'artigianato. In un periodo seguente le funzioni 
svolte dagli animali selvatici vennero quasi tutte sostituite da quelle svolte dai domestici. 

Quando gli animali selvatici non furono più di notevole rilevanza economica e la caccia non era 
più fondamentale per l'approvvigionamento in carne, la loro uccisione avveniva allo scopo di proteggere 
i raccolti, i depositi di viveri e gli animali domestici, possibili prede di carnivori e di altri animali nocivi. 
La caccia veniva inoltre praticata per il rifornimento di pelli e per altri fattori meno importanti; oltre 
che come attività di prestigio durante il Medioevo. 

Animali come l'uro ed il cinghiale vennero forse addomesticati in Italia settentrionale, oppure in­
crociati con animali già domestici, per quanto nessun deposito archeologico ci abbia permesso finora 
di seguire in dettaglio questo processo. 

La fauna selvatica è sempre molto uniforme dopo il Neolitico. Alcune differenze sono dovute al 
clima, a fattori morfologici ed alla vegetazione. I cervi predominano quasi sempre, seguiti dai cinghiali 
che sono più diffusi in pianura e meno (talvolta assenti) in montagna. Gli orsi bruni avevano una notevole 
distribuzione, ma si ritirarono poi in zone montane. Castoro e lontra sono legati ad ambienti umidi. 
Gli altri animali sono in genere più o meno ubiquitari. 

Anche se i resti di animali selvatici (esclusi il cervo, il capriolo, il cinghiale e l'orso) non sono suffi­
cientemente numerosi per un'analisi dettagliata delle popolazioni, essi ne permettono comunque una buo­
na conoscenza. 

Le dimensioni degli animali sono molto vicine a quelle riscontrate per l'area alpina settentrionale. 
Mentre sono ben conosciute per alcune specie, quali cervo, cinghiale, capriolo, ecc., per alcune altre 
sarebbe necessario l'esame di ulteriori materiali. 

PREFACE 

The fauna! samples from the Neolithic to the Middle Ages in northeastern Italy 
invariably include bones of medium-and large sized game from a few to considerable 
numbers. The results of their osteological study must be carefully and critically as­
sessed if we want to obtain information on the importance and functions of these 
animals in their natura! environment, in the local economy and in the !ife of the 
local human populations. The analysis of severa! sites in northeastern Italy has ena­
bled us to outline the development of faunas from Neolithic to Medieval times (RIEDEL, 

1986a). This paper will concentrate on interpreting the fauna! deposits of these sites 
and on assessing the importance of the wild animals in the samples, taking into 
account also some more recently studied settlements. 

The Neolithic is a transitional epoch when hunting ceased slowly to be an essen­
tial human activity. Many of its bone deposits display nearly only wild animals, 
other have a sizeable quantity of domestic ones, in others the domestic animals 
are totally predominant (up to 900Jo/950Jo of the remains). While at the end of the 
Neolithic the third situation was normal (and remained so in the later epochs), the 
development of stock keeping during the Neolithic itself was graduai and irregular. 
In some areas domestic stock predominate from Early Neolithic times (for example 
in the northern Garda region, at Moletta Patone: RIEDEL, 1984d). In others (eg 
Molino Casarotto: BAGOLINI et al., 1973, and Cornuda: RIEDEL, 1988), the wild animals 
stili predominate in the Late Neolithic. Explanations of this fact must be searched 
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for in the domestication process, which was a system imported from outside, which 
easily deveioped aiong migration routes or open environments or in good pasture 
areas and then siowly penetrated into more isolated sites outside the main populated 
areas. 

When Mesolithic forms of exploitation stili prevailed, wild animals were an im­
portant part of the !oca! economy, usually through hunting for meat. Later they 
become, in a very slow transition, a negligible product, killed less and less for meat 
and more for the protection of the settlements and of the agricultural fields, cultivat­
ed within a stilliargely natura! environment (UERPMANN, 1977). In later epochs hunting 
was often an activity of privileged groups far prestige and other analogous non­
economie reasons, or was an occasionai elimination of pests such as the fox, or 
was a residua! economie interest for furs or other commodities. 

W e must first consider carefully the relationship between the bo ne deposits an d 
the fauna! population living at a given time. The remains do not give the exact 
composition and other characteristics of the Iocai fauna because they beiong aimost 
entireiy to animals killed by man and consist oniy of those bones which were not 
thereafter lost in processes of destruction and so remained accessible to study. 

In an ancient hunting economy the largest part of the deposit is of animais 
of an important nutritional vaiue, usually Iarge-sized, and frequent in that fauna. 
When husbandry characterizes the economy, the small wiid animai bones can be 
instead the result of more seiective killing of predatory animais or of hunting for 
prestige or for other reasons. But while the differences between the two types of 
hunting are probably not important, so far as they can be seen from the bone deposits, 
it is aiways true that they are both the result of a seiection among the !oca! animals 
done by man. 

If remains of a wild form are in a large number, this animai certainly Iived 
in the immediate vicinity of the site, but if the bones are not so numerous they 
could have been brought from far away places. Thus a few bones of brown bear 
or beaver do not certify that these animals were a component of the local fauna. 
When dealing with few bones one should also consider the skeletal parts recovered. 
Third phalanges, for example, may bave been kept in furs (IREGREN, 1988), a jaw 
and a skull can be a trophy, the presence of only some bones of the skeleton can 
be due to slaughtering away from the main site. So, for example, the ibex horncores 
of Aquileia (RA) were imported from outside (RIEDEL, 1979c), and the frequent 
red deer antlers are usually deciduous and not from living animals. 

The bone deposits of wild animals are therefore oniy partially similar to the 
local fauna and are not necessarily an indication of the local biotopes and in any 
case not directly related only to the immediate vicinity of the site. 

Another important point considering bone deposits of all origin is their evolu­
tion beginning with the differential conservation of their elements. The bones which 
are excavated and then studied are only a part of the skeleton of the animals killed. 
After slaughtering, dismembering and fracturing, and also burning far food, taking 
off some antlers, horncores and bones for handicraft purposes, the remains lay on 
the soil, are fractured by the trampling of man and animals, are gnawed, broken 
or taken away by dogs, rodents and other animals, are attacked by the humid acid 
in the soils and so on. 

Bones of captured or sacrificed animals are subject to special treatment, such 
as the dismembering and use of only some parts of the body. Concerning domestic 
animals, we noticed this in funeral offerings of Celtic tradition in Casalandri and 
Valeggio (Verona) (RrEDEL, 1987b) of some parts of pig and other animals. In other 
cases the skeleton can be sometimes kept together with a process of only partial 
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destruction. W e can ci te the complete remo val of all ribs from a skeleton of a young 
bull of Pfatten-Vadena (BA(L)) (RIEDEL, in prep.); or the beheading of a horse 
in a grave of Povegliano near Verona (Lombardic Age) (RIEDEL, in prep.); or the 
complete conservation of Palaeovenetic horses in Le Brustolade near Altino (RIEDEL, 
1984a). If we consider now the fina! phase of the excavation and of the osteological 
studies, we observe that not all the bones are collected, especially if sieving methods 
are not applied an d bo n es and splinters are very small, these last, moreover, being 
often difficult or impossible to identify. As wild animals are usually few and in 
nearly all deposits less represented than domestic fauna, all these destructive process­
es result in a statistica! sample which is smaller and less homogeneous than a domes­
tic sample. But although it is less suitable for detailed interpretation it usually gives, 
if its origin is taken into account, important information. 

Fig. l - Sites distribution map (for ages see note 2). 
l. Acquaviva; NL(E)-CA; CA; RIEDEL, 1982c. 
2. Aquileia; RA (1st c. A.D.); RIEDEL, 1979d. 
3. Barche; BA(E); RmDEL, 1976e. 
4. Castel di Drena; MA(L); RIEDEL, in prep. 
5. Castelrotto; IA(M); RIEDEL, 1985a. 
6. Cavalzara; BA(L); RIEDEL, 1979a. 
7. Cisano; BA(E); RIEDEL, in prep. 
8. Colognola; IA(L); RIEDEL, !984c. 
9. Colombare; NL(L)-CA; RIEDEL, 1976f. 

10. Cornuda; NL(L); RIEDEL, 1988. 
11. Eppan-Appiano; BA(L); RIEDEL, 1985b. 
12. Feniletto; BA(L); RmDEL, 1982b. 
13. Fimon; NL-BA; RmDEL, 1948. 
14. Fingerhof; NL(L); BA(E); RmDEL, 1986b. 
15. Innichen-San Candido; RA; R!EDEL, 1983a. 
16. Isolane; BA(L); RIEDEL, 1975. 
17. Ledro; BA(E-M); RIEDEL, 1976a. 
18. Moletta Patone; MS(L)-NL(E); NL(E); NL(M-L); RIEDEL, 1984e. 
19. Monte Mezzana; NL(L); RIEDEL, 1979e. 
20. Paviani; BA(L); RIEDEL, 1979a. 
21. Peschiera: BA(L); RIEDEL, 1982a. 
22. Pfatten-Vadena; BA(L); IA(E); IA(M); RIEDEL, in prep. 
23. Poviglio; BA(L); RIEDEL, in prep. 
24. Pozzuolo; IA(E-M); RIEDEL, 1983b. 
25. Riccione (Santa Monica Autodromo); NL(L); RIEDEL, in prep. 
26. San Briccio; IA(E-M); RIEDEL, 1950. 
27. San Giorgio in Valpolicella; IA(L); RIEDEL, in prep. 
28. San Pietro-Venezia; MA (6th-9th c.); RIEDEL, in prep. 
29. San Valier; MA(E-M); RIEDEL, 1987a. 
30. Sonnenburg; CA; BA; MA(L); RIEDEL, 1984d. 
31. Spilamberto San Cesario; NL(L); CA; RIEDEL, 1981. 
32. Spina; EA; RIEDEL, 1978. 
33a. Stufels Dominik; lA; RA; RmDEL 1986c, 1984b. 
33b. Stufels Senoner; RA; RIEDEL, 1984b. 
33c. Stufels Stremitzer; IA(M); MA(M); RIEDEL, 1979b. 
34. Terranegra; IA(E-M); RIEDEL, 1979a. 
35. Torcello; RA; MA(E-M); RIEDEL, 1979c. 
36. Udine; BA(L)-IA(E); RA(L)-MA(E); RIEDEL, in prep. 
37. Val Liona; NL-BA; RIEDEL, 1948. 
38. Verona; MA: l 6th-7th c.; Il 10th-11th c.; III 13th c.; IV 13th-14th c.; RIEDEL, in prep. 
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Description of the animals 

Wild animals of interest for man can be subdivided into four different groups: 
Large animals such as red deer and wild pig hunted in important number for 

meat and to protect agricultural fields. 
- More rarely hunted animals like roe deer and hare. 
- Pest such as wild cat, linx, marten, fox and wolf which nevertheless may have 
had some practical value for hides and furs. 
- Animals which may be considered useful and important and whose remains may 
thereafter be imported if not locally living. Examples include beaver, otter, brown 
bear, ibex and chamois, whose hides, furs, bones, skulls, horncores and other products 
are suitable for prestige, medicina! and other purposes. They may be sacrificed, 
kept in captivity and so on. 

Red deer 

The red deer (CASTELLI, 1939; RAESFELD, 1964; MùLLER, 1982; NIETHAMMER and 
KRAPP, 1986) usually lives in woods but also near more open environments. It rises 
in summer up to the location of ibexes which live only above the forest limit. Red 
deer, and much after it the boar, is the more often hunted animai. It can be found 
in all bone deposits which are more than a few fragments. The red deer was a 
much favoured game animai which could live in all northern ltaly, the mountains 
included, and was large-sized and therefore an appreciated prey. 

In some older Neolithic faunas, as at Cornuda, when wild animals prevail, the 
red deer is the important animai of the si te (ca 400Jo ); otherwise an d especially later, 
when domestic animals take the piace of the wild, it is rare (Moletta (NL) ca 8%, 
Barche (BA) ca 8%, Spina (EA) ca 5% of the total population). Usually in Roman 
times and in the Middle Ages it was barely existant. After the Neolithic, it was 
of no economie importance. 

Red deers li ve no w in South Tyrol ( especially in Vinschgau-Val Venosta) from 
the lower valley in the winter up to the forest limit, but disappeared in Trentina 
during the last century. They live also in reserves throughout ltaly, such as near 
Ferrara (Mesola). These have been considered survivors of the more important popu­
lations of the lower Po Plain (CASTELLI, 1939), but their origin is probably not 
autochtonous. In earlier times, when the red deer was numerous, it was hunted 
as an appreciable contribution to the meat supply. At least from the end of the 
Neolithic onward it was hunted mostly to protect agricultural fields. Later it was 
reserved for prestige; in the Middle Ages an d later, the tendency was t o maintain 
deer for the upper classes. Shed deciduous antlers were always much used in han­
dicrafts. 

The role of the red deer is anyway always firmly established as the most impor­
tant among the wild animals of the area. 

Age and sex determinations are of interest, if the remains are numerous, that 
is only in some sites. The red deer individuals of the bone deposits are more usually 
adults or nearly so. Only in the dubiously dated site of Cladrecis, which includes 
Mesolithic and later prehistoric implements, were found numerous young specimens 
(RIEDEL, 1983b). 

Certain determinations of sex from pelvis and skulls are rare. Stout animals, 
clearly males, so identified with other bones, are not frequent. 
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Roe deer 

The roe deer prefers woods and lower altitudes than the red deer but is adapted 
now to plains and to the fringes of cultivated land. It has therefore an archaeologi­
cal distribution similar to the red deer and has been found often, but in lesser quan­
tity (MùLLER, 1982). Its complete absence in some deposits is due to its scarcity 
and its less probable appearance in small samples of wild animals. Only at Barche 
(BA) was there a higher minimum number of individuai red deer than usual. 

The roe deer is a species somewhat similar and subordinate to the red deer. 
It follows the expansion of farming and cultivated land and is adapted to most 
environments in all epochs. Roe deer hunting was more difficult than that of red 
deer because of its more solitary behaviour. Whereas rod deer was nearly elimina t ed 
in recent times, the roe deer always had possibilities of expansion and became a 
privileged game animai. Today it is common, for example, in South Tyrol and in 
the Trieste Karst. 

Ibex and Chamois 

Ibex lives only above the forest limit. The chamois is adapted to rock land­
scapes at a slightly lower biotope than the ibex, but above the forest limit during 
the summer (BARTOLOMEI and SALA 1972; NIEVERGELT, 1965; COUTURIER 1938, 1964; 
SALA, 1983). These animals are always higher than territory used by red deer (BoscA­
TO and SALA, 1980). 

Remains of ibex and chamois are very rare, normally consisting of isolated bones 
or fragments of uncertain determinations. For the most part, these animals bave 
no economie importance. They Iive stili in high mountains of South Tyrol (A.N.N.L., 
1987). 

The ease of hunting ibex and chamois (and also red deer) depends very much 
o n their age an d sex. Y oung adult m ales li ve usually in more exposed positions 
than females and their youngsters, and are less careful and attentive to their safety 
than older animals; they are therefore easier to kill and more prone to accidents. 

We can cite bere, although they are of an earlier period, the ibex skeletons 
of the Early Mesolithic of the Grotta d'Ernesto in Valsugana near Trento (RIEDEL, 
in prep.), which are mostly young adult males. They were therefore perhaps easier 
to kill, or were victims of accidents after penetrating into the cave, as do sometimes 
also present-day animals. But the presence in the same cave of red deer of both 
sexes argues against increased male mobility. 

The chamois of the lake-village (palajitta) of Ledro (BA), according to their 
cores, are ali males. 

Aurocbs 

During the Holocene, the aurochs preferred to live in more or less wooded 
areas like northeastern Italy when topography is not steep. 

Few remains are well dated and reliably identified; those that are belonged to 
the Late Neolithic. Wild cattle were present at Cornuda (Treviso) and also, on the 
evidence of a very small sample, in Riccione, Santa Monica. Some bones at Colom­
bare (Verona) (CA), near aurochs in terms of size, are in fact of very large domestic 
cattle, while similar or larger remains at Barche (Lombardy) (BA), Cladrecis (Eastern 
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Friuli) (MS/BA) and in Grotta Cotariova (Trieste Karst) (BA?) are of no sure date 
and identification. The aurochs bones come from sites in or near the north Italian 
plain, where the aurochs has already been identified, as for example, at Razza di 
Campegine (NL) (CAZZELLA et al., 1975). 

The aurochs could have been locally domesticated as it was in other European 
countries, as suggested for Hungary (BéiKONYI, 1984). Crossings are quite probable, 
as seen from severa!, not easily determinable remains. But up to now no site has 
yielded evidence, in the fauna! remains, for two large (domestic and wild) popula­
tions, with transitions which could be interpreted as the result of domestication (cf. 
BOKONYI, 1984; PUCHER, 1987). 

Wild pig 

The boar lives normally in woodlands or bushes, rarely in mountainous areas 
(MULLER, 1982). 

Bones of wild pig have been found in many sites. Whilst usually not very abun­
dant, nevertheless pig is the more important animai of the wild fauna after red deer. 

In the older faunas, such as Cornuda (beginning of the Late Neolithic) or Moli­
no Casarotto (slightly older) (BAGOLINI et al., 1973) where wild animals prevail, boars 
are very numerous (15% at, for example, Cornuda); otherwise they are in small 
quantities. Hunting of wild pigs was essential for the protection of agricultural fields 
against ravaging animals. 

In recent times, in Europe, boar, like red deer, became a game animai for 
the sport of privileged people whose pleasure was above the peasants' interest as 
was the case at the end of the 18th Century in Saxony (HoHENSTEIN, 1931). 

Wild pigs have been found from the Neolithic up to the Middle Ages and in 
most types of environments in the Alps (Ledro and Eppan) (BA), on the plain (Barche 
and Isolane) (BA) and on the coast (Spina) (EA) and in all of northeastern Italy 
from Pozzuolo in Friuli (lA) to Barche (BA) in Lombardy. 

In the mountains of the Alps their remains are very few, but they are sometimes 
numerous on the plain (Barche (BA), Spina (EA)). The optimum landscape for these 
animals is in fact fairly low and humid, and other areas are more marginai and 
a refuge. 

The boar can always be domesticated. Crossings between wild and domestic 
forms are biologically easy to obtain (LAURANS, 1975) and were in fact produced: 
in France, for example, they were rarer in Celtic times than in the Middle Ages 
(MENIEL, 1987). They were nevertheless not specially favoured even in recent times, 
as in 18th Century France (PoPLIN, 1976). 

Both pig and boar frequent wooded areas and eat from their products. The 
domestic form is otherwise typical of an agricultural way of life, thriving on agricul­
tural and other waste, besides on forest pasture. 

The local domestication of the boar has been suggested took place elsewhere 
in Europe (BéiKONYI, 1984); northeastern Italy could also have been a piace for 
such domestication. 

While in older populations such as at Razza di Campegine in Emilia (NL) (CAZ­
ZELLA et al., 1975), the Iarge wild pig is nearly the only pig form present, in some 
sites like Cornuda (NL) there are two equivalent wild and domestic populations, 
with animals of two different kinds of size and stoutness. In other areas as at Colom­
bare (CA), Barche (BA) and elsewhere, small domestic pigs prevail and the large 
boars are few. 
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As expiained in another paper in preparation - taking into account in particu­
lar the site of Cornuda - a reai mingiing of the two forms at the size Iimit of 
the domestic and wiid forms, which could indicate a process of domestication, is 
not yet demostrated in northern Italy, although it couid have been a quite possibie 
event. Some crossings between the two forms are sureiy present. 

The boar and the domestic pig differ in Roman and Medievai times not oniy 
in terms of their size and stoutness, but also in terms of their morphoiogy, seen 
especially in the case of the skull, which in boar has an eiongated and straight pro­
file, in domestic pigs has an incavated and shorter profiie. The form of the Iacrimals 
can also be diagnostic. 

In prehistoric and protohistoric times, nevertheiess, the morphology of the two 
forms was stili more simiiar as seen at Barche and Ledro (BA) (RIEDEL, 1986a), 
than in later times. Morphological variations within the boar itself is at any event 
considerable (NIETHAMMER an d KRAPP, 1986) but no t enough t o interfere with the 
domestic pig, which has for its part a stili larger variation. 

Brown bear 

The brown bear is normally ubiquitous (CouTURIER, 1954). lt lives in small 
groups or in isoiation, with breeding taking piace every one/two years (BoscAGLI, 
1988). In northeastern Italy it has been found in small numbers at several sites from 
Neolithic to the Middle Ages. It is more frequent (114 remains) only in the relatively 
more isolated alpine site of Ledro (BA). 

Today brown bear lives in larger populations (40/80 individuais) in the Abruzzi 
and in the surrounding regions, few near the Yugoslav border and a few individuais 
(ca 15) always on the brink of extinction in some valleys of the Trentino (BoscAGLI, 
1988). These are the last refuges of a species which once had a much wider distribu­
tion, for example in the hills near the wooded plain of Cornuda in the Veneto (NL). 
All together the brown bear has been found in 13 deposits, with usually few bones. 
In areas where it was frequent it could have been killed because it represented a 
danger to crops. The discovery of a few bones in later faunai samples from well 
populated areas could be explained by the fact that the bear was for man a strange 
animai, which attracted interest. The bones may be of captured animals and kept 
and shown as an attraction, whilst the fur could have been exported and the smoked 
meat appreciated. lts jaws and skulls could be trophies and cult objects (BATTAGLIA, 
1943), canines used for decoration, and so on. Isolated teeth or phalanges may indi­
cate trade and the presence of furs aiso in human burial grounds (IREGREN, 1988). 
In fact, as aiready expiained, when deaiing with few bones, one shouid aiso consider 
the context and nature of the bones recovered. Thus third phalanges may have been 
kept in furs, a jaw and a skull may be a trophy, the presence of only some sort 
of bones couid be due to slaughtering outside the consumption sites. Usually the 
scarce bear remains of the areas studied by us include phalanges or long bones 
together with jaw remains (Isolone (BA), Barche (BA)), sometimes oniy isoiated frag­
ments (a calcaneus in Eppan (BA) and a carpal bone in Sonnenburg (BA)). The 
brown bear was definitely not an animai of significant economie importance. 

Some remains at Ledro (BA) have revived the Iong-lived discussion about the 
existence of a small brown bear variety sometimes called Ursus arctos jormicarius 
Evers. or «Ors formigaro!», whose presence is often claimed in the italian and swiss 
Alps and aiso in Spain, Scandinavia and Russia (MùLLER, 1912; CASTELLI, 1935). 
According to Stehlin (in CASTELLI, 1935), however, such small bears are probably 
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individuals undernourished when young and are not a distinct variety or separate 
species. Research on the Ledro Bronze Age population, compared with recent bear 
remains of the Far East (Kamtchatka) (RIEDEL, 1986a), incline us to suppose that 
bear sizes increase steadily during life and hence that a large size variation within 
a local population is norma!. 

Beaver and Otter 

Beaver and more rarely otter were found in some sites from Neolithic to the 
Middle Ages in the north Italian plain, but also in the Adige Valley, in Trentino 
and in South Tyrol. Their remains are very scarce. They lived in the Holocene through­
out northern Italy, the beaver in fact extending as far south as Rome, and the otter 
stili further south, and disappeared in later times (LINSTow, 1908; HINZE, 1950; 
MASON and MACDONALD, 1986). 

These animals are an indication of water: the vicinity of running water, or, 
for the otter also of standing water, is necessary for these animals and their way 
of life. They were variously useful for furs, meat and healing products (MARCUZZI, 
1986). When few bones are present they could be of animals kilied at a distance 
from the site where the bones are found. 

Other medium-sized animals 

Bones, usually very few, of predatory mammals were found in many deposits 
(fox, wolf, wild cat, lynx, stone marten, marten, badger). These were not necessarily 
important for the human economy and were kilied occasionally when they caused 
damage to crops and livestock. At the same time, however, their furs and other 
products could be useful and were therefore also sometimes sought deliberately. 

Fox and wolf are normally completely ubiquitous. The wild cat and the lynx 
are of wooded biotopes. The marten prefers forested and also mountainous regions, 
stone marten typically nearer to plains or to cultivated fields. The badger has also 
a wide distribution but not above the forested areas (MùLLER, 1982). 

They were therefore widely distributed until recent extermination of many wild 
populations. Some of them (stone marten, marten, badger, fox) are stili living in 
the region, for example, in South Tyrol (A.N.N.L., 1987). 

The fox is known in the Mesolithic and the Early Neolithic as of some impor­
tance (up to 40Jo and 7,5%) in centrai and southern Italy (WILKENS, 1987; VIGNE, 
1988) but it is always very scarce during these periods and also later in northern 
Italy (RIEDEL, 1986a; BARKER, 1983). This is considered a local characteristic differ­
ent from other mediterranean areas (VIGNE, 1988). An exception is nevertheless Moletta 
(NL) in Trentino, with many foxes and hares, perhaps because animals were in this 
shelter when it was not inhabited by man. 

In other countries, such as Anatolia, foxes had a cult importance (VIGNE 1988), 
furs w ere perhaps used, but their practical importance for man is no t qui te clear. 

The wolf is now only in the Abruzzi and Molise, with some extensions north­
wards and southwards (220/240 individuals) (BOITANI, 1986). It lives in small groups 
of 7/8 individuals; old ones li ve alone. The medicai or superstitious uses of parts 
of this animai were many (BoiTANI, 1986) and furs were also probably valued. 

The remains of wild cat are few in every deposit where they have been found. 
Their size is various and not always of typical wild animals so that their identifica-
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tion is usually possible but not always evident. 
Domestic cat are supposed to have been introduced to Europe in Greek and 

Roman times (PIEHLER, 1976), the domestication having taken piace in the Near 
East (BoESSNECK, 1988). 

In Egypt (BoESSNECK, 1988) the domestication of the cat was a very long process 
taking perhaps two millennia up to Roman times. Both wild and domestic forms 
were only one population and their distinction was not biologically relevant. 

In our area the scarcity of remains would point to the sole presence of the 
wild form before Roman times, but this fact must not be taken for granted and 
needs further investigation. In Medieval times domestic cats are numerous in Verona 
and Venice. 

Finally we find beside predatory animals also the hare, Lepus capensis, which 
is nearly ubiquitous, but replaced by Lepus timidus in the high Alp mountains. 
These are stili living species in the region (A.N.N.L., 1987; MùLLER, 1982). 

The hare we have identified was probably always the Lepus capensis. Its re­
mains are always few. It was more frequent only a t M o letta Patone in Trentino 
(NL) perhaps because, as supposed also for the fox, animals were in this shelter 
also when it was not occupied by man. 

In Roman times the hare was kept in captivity in «leporarim> before slaughter­
ing, as probably at Magdalensberg in Carinthia (HoRNBENGER, 1970); but in our 
area, as already stated, only few amount of bones of this animai have been found 
from more recent deposits with the exception of Moletta. As for the frequency of 
these medium-sized mammals, hare, fox, badger and wild cat are found often and 
hare is the most common. The lynx was identified only at Barche (BA). 

Size of the animals 

The investigation of the size of the animals and of its variation and develop­
ment is an important part of the faunal study of domesticated populations. It can 
be undertaken because the amount of remains is usually high and the size changes 
are important. Such size variations reflect the development of husbandry practice 
and changes in economy through the time and space and can happen rapidly. 

The size development of wild animals, however, is difficult to ascertain. With 
the exception of some Neolithic faunas, the remains are few and give no reasonably 
large statistica! samples to calculate average figures, variations and distributions, 
whilst contemporary homogeneous assemblages are rare. The development of size 
characteristics is moreover usually slow and barely important except perhaps in some 
extreme conditions as in the high mountains or when in recent times there are strong 
manmotivated pressures or a relaxation of competition. 

Detailed data on the size of the more important wild animals have been given 
and discussed in a recent paper (RIEDEL, 1986a). Here we give a summary of them, 
together with some new considerations and informations on the Neolithic and more 
recent faunas. 

The withers height of the red deer (about 116 cms, a little less in Ledro (BA) 
and a little more in Barche (BA) and in Spina (EA)) is analogous to the alpine 
population of Switzerland (x 118,5 cms) and of Bavaria (x 121 cms). These animals 
are middle-sized between the larger forms in eastern and the smaller in southern 
Europe (PIETSCHMANN, 1977). Some remains are often of very stout, probably male, 
individuals and hint at a marked sex dimorphism and size variation within the same 
population. When a larger amount of width measurements, as at severa! sites are 
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available, the average figures are fairly analogous. Comparisons with recent red deer 
are difficult because modern populations in northeastern ltaly are few, li ve in special 
conditions (CASTELLI, 1939) and are not always indigenous. 

The wild pig (see details in RIEDEL, 1986a) is about one metre high or a few 
centimetres less. Its width measurements show also, in comparison for example with 
the Neolithic bears of Polling in Bavaria (BLOME, 1968) and with other sites, that 
the forms of northeastern Italy are similar to the boar of the interior alpine coun­
tries. Smaller and slender-sized races are in southern Europe, for example Spain 
(DRIESCH and BoESSNECK, 1980) and Portugal (DRIESCH and BoESSNECK, 1976). For 
Herre (in NIETHAMMER and KRAPP, 1986), recent boar sizes increase in Europe from 
southeast to east and northeast, that is from Spain and Sardinia through Germany 
to Russia. In recent times, in centrai Italy, according to Toscm (1965), the boar 
is small, that is from 60 to 90 cms high. But it should be asked whether these 
smaller withers heights of recent boars are found also in medieval or earlier popula­
tions; studies are dane in Tuscany in this direction by C. Corridi (pers. comm. 1989). 

The measurements of the aurochs remains are at the lower variation limits of 
the species. 

Several remains of roe deer have been measured and hint at sizes not very different 
from recent populations of the Alps, such as those in Bavaria (BoESSNECK, 1956). 

Measurements of brown bear were taken mainly on Ledro specimens (BA) of 
the Alp mountains as well as a few from other sites (RIEDEL, 1986); some new un­
published data have been obtained from Cornuda, from Verona and elsewhere. They 
show, for this animai, a very large variation - always within the usual sizes of 
western Europe and of the Alps - due also to a long period growth during adult­
hood (RIEDEL, 1986a). 

The wolf is only sometimes present, now and then with small-sized remains. 
Also the wild cat is sometimes small, for example at Terranegra (lA), but some­

times is also very robust as at Udine (BA/IA). An interpretation of this fact is 
difficult because of the unsure size limits between domestic and wild populations. 

The study of severa! sites (RIEDEL, 1986a) has given a number of measurements 
for the medium-sized animals such as fax an d badger. These measurements di d no t 
allow me to recognize a development of the average sizes of the animals or differ­
ences between sizes typical of northeastern Italy and those known for instance in 
the north-alpine countries (see Seeberg in BoEsSNECK et al., 1963). It is possible 
that these differences, if any existed, were very slight at least until a few hundred 
years ago. This problem needs further consideration on the basis of new data. 

Remarks on some other sites 

Many wild animals remains (5907o out of the total of 1054) have been found 
in the Cladrecis cave near Cividale at the eastern border of Friuli near Slovenia 
(RIEDEL, 1983b). Its age is not well established, the findings including Mesolithic/Neo­
lithic tools and later ceramics of the third millennium uncal. BC. Besides red deer, 
roe deer, wild pig, brown bear and possibly the aurochs, 24% of the total is of 
small wild animals (fox, wild cat, martes sp., badger, hare, beaver). The sizes are 
similar to those of the Neolithic fauna of Seeberg (Switzerland) (BoESSNECK et al., 
1963) but could be typical also for the Mesolithic. Young animals are frequent in 
ali species. 

Finally we might cite some faunas of the Trieste Karst, in the immediate vicinity 
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T ab. V - Number of remains of the wild animals 1. 

Sau Valier Stufels Stremitzer Torcello Castel di Drena Sonnenburg 
MA(E-M) MA(M) MA(E-M) MA(L) MA(L) 

Red deer 26 2 8 2 12 

Roe deer 2 

Chamois 

Ibex 

Aurochs 

Wild pig 2 

Brown bear 

Beaver 

Otter 

Badger 

Wolf 

Fox 

Wild cat 4 

Lynx 

Marten and 
stone marten 

H are 3 

Wild animals 
remains n. 30 4 11 5 12 

Wi1d animals 
remains o/o 2.0 0.4 0.6 0.7 42.9 

Wild and domestic 
animals remains n. 609 964 1694 671 28 

of the town, which are known from old excavations and are not always well dated. 
The Grotta Benussi has a typical Mesolithic fauna which includes a wide array of 
wild animals from the predominant red deer to the more rare ones like the otter 
(RIEDEL, 1976a). The Grotta Cotariova is quite interesting (for example for the abun­
dant wild pig and for the large cattle), but its dating to the Neolithic or Bronze 
Age is uncertain and further studies are needed (RIEDEL, 1976b). The Caverna 
dell'Edera gives a section from the Neolithic to the Iron Age with some wild animals. 
Elleri is mainly a Bronze and Iron Age Castelliere where wild animals are scarce 
and similar to those of the Venetian area (RIEDEL, 1976c). 

--,327 



REFERENCES 

A.N.N.L., Amt fiir Naturparke, Naturschutz und Landschaftspflege. Autonome Provinz Bozen/Siidtirol 
(ed.), 1983 - Lebensri:iume in Sudtirol. Die Pflanzenwelt. Athesia, Bozen: 1-201. 

A.N.N.L., Amt fiir Naturparke, Naturschutz und Landschaftspflege, Autonome Provinz Bozen/Siidtirol 
(ed.), 1987 - Lebensri:iume in Sudtirol. Die Tierwelt. Athesia, Bozen: 1-280. 

BAGOLINI B., BARFIELD L.H. and BROGLIO A., 1973 -Notizie preliminari delle ricerche sull'insediamento 
neolitico di Fimon - Molino Casarotto (Vicenza) (1969-1972). Rivista di Scienze Preistoriche, 28 
(1): 161-215. 

BARKER G., 1983- Neolithic Subsistence in the Centra/ Po Plain. In: BIAGI P., BARKER G. and CREMASCHI 
M., La stazione di Casatico di Marcaria (Mantova). Studi Archeologici, 2:45-119. 

BARKER G., 1987 - Prehistoric Subsistence and Economy in Northern ltaly. The Contribution of Ar­
chaeozoology. ArchaeoZoologia, l (2): 103-113. 

BARTOLOMEI G. and SALA B., 1972 - Nuovi dati paleontologici sugli stambecchi cacciati dagli uomini 
preistorici di alcuni giacimenti italiani dell'ultimo glaciale e del primo post-glaciale. In: Una vita 
per la natura. Scritti sulla conservazione della natura in onore di Renzo Videsott nel cinquantenario 
del Parco Nazionale Gran Paradiso. Camerino: 101-120. 

BATTAGLIA R., 1943- La palafitta del Lago di Ledro nel Trentina. Memorie del Museo di Storia Naturale 
della Venezia Tridentina, 7: 1-63. 

BLOME A., 1968 - Tierknochenjunde aus der spdtneolithischen Station Polling. Dissertationes Universitiit, 
Miinchen: 1-68. 

Boms L., 1987 - Le chat au Moyen Age. Ethnozootechnic, 40: 39-44. 
BoESSNECK J., 1956 - Zur Grosse des mitteleuropdischen Rehes in alluvial-vorgeschichtlicher und fruher 

historischer Zeit. Zeitschrift fiir Siiugetierkunde, 21: 121-131. 
BoESSNECK J., 1974- Ergdnzungen zur einstigen Verbreitung des Bibers, Castor fiber (Linné, 1978). Siiu­

getierkundliche Mitteilungen, 22 (1): 83-88. 
BOESSNECK J., 1988 - Die Tierwelt des alten Agypten. Beck, Miinchen: 1-197. 
BoESSNECK J., JÉQUIER J.P. and STAMPFLI H.R., 1963 - Seeberg-Burgdschisee Sud, III: Die Tierreste. 

Acta Bernensia, (2): 1-212. 
BOITANI L., 1986 - Dalla parte del lupo. Mondadori, Milano: 1-270. 
B6K6NYI S., 1974 - History of Domestic Mammals in Centrai and Eastern Europe. Akademiai Kiad6, 

Budapest: 1-597. 
B6KONYI S., 1984- Die Herkunft bzw. Herausbildung der Haustie1jauna Siidosteuropas und ihre Verbin­

dungen mit Sudwestasien. In: NoBIS G. (ed.), Der Beginn der Haustierhaltung in der «Alten Welt». 
Bèihlau, Kèiln: 24-43. 

BoscAGLI G., 1988 - L 'orso. Lorenzini, Udine: 1-140. 
BoscATO P. and SALA B., 1980- Dati paleontologici, paleoecologici e cronologici di 3 depositi epipaleoliti­

ci in Valle dell'Adige (Trento). Preistoria Alpina, 16:45-61. 
CASTELLI G., 1935- L'orso bruno nella Venezia Tridentina. Associazione Provinciale Cacciatori, Trento: 

1-193. 
CASTELLI G., 1939 - Il cervo europeo. Olimpia, Firenze: 1-393. 
CAZZELLA A., CREMASCHI M., MosCOLONI M. and SALA B., 1975 - Siti neolitici in località Razza di 

Campegine (Reggio Emilia). Preistoria Alpina, 12: 1-48. 
CHAIX L., 1980- Chasse et élevage, deux aspects de la vie préhistorique dans !es Alpes. Bulletin d'Etudes 

Préhistoriques Alpines, 12: 5-20. 
CLARK G., 1987 - Fauna! Remains and Economie Complexity. ArchaeoZoologia, l (1): 183-194. 
CouTURIER A.J., 1938 - Le chamois. B. Arthaud, Grenoble: 1-857. 
CouTURIER A.J., 1954 - L 'ours brun. Allier, Grenoble: 1-904. 
CouTURIER A.J ., 1964 - Le bouquet in d es Alpes. Allier, Grenob1e: 1-1564. 
DRIESCH v.n.A. and BoEsSNECK J., 1976 - Die Fauna von Castro de Zambujal. In: Studien uber frilhe 

Tierknochenfunde von der lberischen Halbinsel. Universitiit Miinchen, 5:4-157. 
DRIESCH v.n.A. and BoESSNECK J., 1980 - Tierknochenfunde aus Sacaojos bei La Bafieza (Prov. Léon). 

In: Studien uber friihe Tierknochenfunde von der Iberischen Ha!binsel. Universitiit Miinchen, 7: 122-159. 
GRZIMEK B. and PIECHOCKI R., 1979 - Der Biber. In: Grzimeks Tierleben. Miinchen, 11: 278-288. 
HINZE G., 1950 - Der Biber. Akademie Verlag. Berlin. 1-216. 
HOHENSTEIN F.A., 1931 - Weimar und Goethe. Deutsche Buchgemeinschaft, Berlin: 1-444. 
HoRNBERGER M., 1970 - Gesamtbeurteilung der Tierknochenfunde aus der Stadt auf dem Magdalensberg 

in Ki:irnten, 1948-1966. Kiirntner Museumsschriften, 49: 1-144. 
IREGREN E., 1988 - Finds of Brown Bear (Ursus arctos) in Southern Scandinavia - Indication of Local 

Hunting or Trade? Acta Archaeologica Lundensia, Series in so, 16: 295-308. 
LAURANS R., 1975 - L 'élevage du porc à l'époque médiévale. In: lnstitut International d'Ethnosciences, 

L 'Homme et l'anima/. Paris: 523-534. 

328-



LINSTOW v. 0., 1908 - Die Verbreitung des Bibers in Quartiir. Museum fiir Natur - und Heimatkunde 
zu Magdeburg. Abhandlungen und Berichte, l (4): 211-387. 

MARCUZZI G., 1986 - Man-beaver relations. In: P!LLERI G. (ed.), Investigations an Beavers. Institute 
Brain Anatomy, 5: 15-72. 

MASON C.E. and MACDONALD S.M., 1986 - Otter (Zoology and Conservation). Cambridge University 
Press, Cambridge: 1-236. 

MENIEL P., 1987 - Chasse et élevage chez /es Gaulois. Erance: 1-153. 
MILLER G.S., 1912 - Catalogue of the Mammals of Western Europe. British Museum (NH), London. 
MDLLER F., 1982 - Wildbiologische Infonnationen fiir den Jiiger, 1982-86. 3-9, Enke, Stuttgart. 
NIETHAMMER J. and KRAPP F., 1986 - Handbuch der Siiugetier Europas. 2 (2), Paarhufer-Artiodactyla, 

Aula, Wiesbaden. 
NIEVERGELT B., 1965- Alpensteinbock (Capra ibex L.) in seinem Lebensraum (Ein okologischer Vergleich 

verschiedener Kolonien). Dissertationes Universitat, Ziirich: 1-85. 
PIEHLER W., 1976 - Die Knochenfunde aus dem spiitromischen Kastell Venania. Dissertationes Univer­

sitiit, Miinchen: 1-140. 
PIETSCHMANN V., 1977 - Zur Grosse des Rothirsches in vor- und friihgeschichtlicher Zeit. Dissertationes 

Universitiit, Miinchen: 1-68. 
PoPLIN F., 1976 - Origine du pare. Ethnozootechnie, 16: 6-13. 
PucHER E., 1987 - Jungsteinzeitliche Tierknochen vom Schanzboden bei Falkenstein (Niederosterreich). 

Ann. Naturhist. Mus. Wien, 87 (B): 137-176. 
RAEsFELD v. F., 1964 - Das Rotwild. Pau! Parey, Hamburg: 1-389. 
RIEDEL A., 1948 - La fauna olocenica delle torbiere dei Colli Berici. Bollettino della Società Adriatica 

di Scienze Naturali, 44: 1-41. 
RIEDEL A., 1950 - La fauna olocenica della stazione preistorica di San Briccio di Lavagno. Memorie 

del Museo Civico di Storia Naturale di Verona, 2: 11-16. 
RIEDEL A., 1975 - La fauna del villaggio preistorico di Isolane della Prevaldesca. Bollettino del Museo 

Civico di Storia Naturale di Verona, 2: 355-414. 
RIEDEL A., 1976a -La fauna del villaggio preistorico di Ledro. Studi Trentini di Scienze Naturali, 53 

(5B): 3-120. 
RIEDEL A., 1976b- La fauna epipaleolitica della grotta Benussi. Atti e Memorie della Commissione Grotte 

Eugenio Boegan, Trieste, 15: 123-144. 
RIEDEI A., 1976c - Resti faunistici preistorici della caverna Cotariova (scavi B. Lonza). Atti del Museo 

Civico di Storia Naturale di Trieste, 29: 69-104. 
RrEDEL A., 1976d - La fauna del castelliere degli Elleri. Atti del Museo Civico di Storia Naturale di 

Trieste, 29: 105-122. 
RIEDEL A., 1976e - La fauna del villaggio preistorico di Barche di Solferino. Atti del Museo Civico 

di Storia Naturale di Trieste, 29: 215-318. 
RIEDEL A., 1976f - La fauna del villaggio eneolitico delle Colombare di Negrar. Bollettino del Museo 

Civico di Storia Naturale di Verona, 3: 205-238. 
RrEDEL A., 1977 - The Fauna of Four Prehistoric Settlements in Northern Italy. Atti del Museo Civico 

di Storia Naturale di Trieste, 30: 65-122. 
RrEDEL A., 1978 -Notizie preliminari sullo studio della fauna di Spina. Atti dell'Accademia delle Scienze 

di Ferrara, 55: 1-7. 
RIEDEL A., 1979a - La fauna di alcuni insediamenti preistorici del territorio Veronese. Atti del Museo 

Civico di Storia Naturale di Trieste, 31 (1): 41-73. 
RIEDEL A., 1979b - Die Fauna einer friihmittelalterlichen Siedlung in Stufels bei Brixen. Der Schlern, 

53 (7): 385-405. 
RIEDEL A., 1979c - The Fauna of the Torcello Excavations (1961-1962). Atti del Museo Civico di Storia 

Naturale di Trieste, 31: 75-154. 
RrEDEL A., 1979d - A Cattle Horncores Deposit of Roman Aquileia. Padusa, 15: 3-74. 
RIEDEL A., 1979e- Die Fauna der vorgeschichtlichen Siedlung von Monte Mezzana in Trentina. Preistoria 

Alpina, 15: 93-98. 
RrEDEL A., 1981 - La fauna di Spilamberto S. Cesario. In:BAGOLINI B., Il neolitico e l'età del rame. 

Cassa di Risparmio, Vignola: 135-138. 
RIEDEL A., 1982a - Die Fauna einer bronzezeitlichen Siedlung bei Peschiera am Gardasee. Rivista di 

Archeologia, 6: 23-27. 
RIEDEL A., 1982b - Die Fauna von Feniletto (Verona). Rivista di Archeologia, 6: 28-30. 
RIEDEL A., 1982c - Die Fauna der vorgeschichtlichen Siedlung von Acquaviva im Trentina. Preistoria 

Alpina, 18: 205-207. 
RIEDEL A., 1983a - Tie1junde einer romischen Fundstiitte von Innichen. Padusa, 19: 3-18. 
RIEDEL A., 1983b- The Fauna of the Excavations of Pozzuolo del Friuli. Atti dei Musei Civici di Storia 

ed Arte di Trieste, 1983-84, 14: 215-276. 
RIEDEL A., 1983c - La fauna preistorica di Cladrecis. Atti dei Musei Civici di Storia ed Arte di Trieste, 

1983-84, 14: 101-126. 

-329 



RIEDEL A., 1984a - The Pa/aeovenetian Horse oj Le Brustolade (Altino). Studi Etruschi, 50: 227-256. 
RIEDEL A., 1984b- Die Fauna von zwei romischen Fundstiitten in Brixner Gemeindegebiet. Der Schlern, 

58 (8): 455-498. 
RIEDEL A., 1984c - The Fauna oj the Excavations oj Colognola ai Colli. Bollettino del Museo Civico 

di Storia Naturale di Verona, 11: 277-318. 
RIEDEL A., 1984d - Die Fauna der Sonnenburger Ausgrabungen. Preistoria Alpina, 20: 261-280. 
RIEDEL A., 1984e - Die Fauna der vorgeschichtlichen Fundstdtte von Moletta bei Arco im Trentina. 

Preistoria Alpina, 20: 131-138. 
RrEDEL A., 1985a - The Fauna oj the Iran Age Site oj Castelrotto (Verona). Padusa, 21: 55-98. 
RrEDEL A., 1985b - Die Fauna einer bronzezeitlichen Siedlung bei Eppan (Sudtirol). Rivista di Archeolo­

gia, 9: 9-25. 
RIEDEL A., 1985c- Ergebnisse der Untersuchung einiger Sudtiroler Faunen. Results oj the Fauna/ Investi­

gation oj Some Sites in South Tyrol. Preistoria Alpina, 21: 113-177. 
RIEDEL A., 1986a - Ergebnisse von archiiozoologischen Untersuchungen in Raum zwischen Adriakuste 

und Alpenhauptkamm (Spdtneolithikum bis zum Mittelalter). Results oj Some Archaeozoological 
Surveys in the Area between the Adriatic Coast and the Watershed oj the Alps (Late Neolitic to 
the Middle Ages). Padusa, 22: 1-220. 

RIEDEt A., 1986b - Die Fauna der vorgeschichtlichen Siedlung des Fingerlwjes (V6/ser Aicha). Preistoria 
Alpina, 22: 177-182. 

RIEDEL A., 1986c - Die Fauna einer eisenzeitlichen Siedlung in Stuje/s bei Brixen. Preistoria Alpina, 
22: 183-220. 

RIEDEL A., 1987a - Die Fauna der mittelalter/ichen Fundstdtte von San Valier im Trentina. Atti dell' Ac­
cademia degli Agiati, 26: 67-96. 

RIEDEL A., 1987b - I cavalli di Oppeano. In: Prima della storia: inediti di IO anni di ricerche a Verona. 
Mus. Civ. St. Nat. Verona: 109-112. 

RIEDEL A., 1987c - I resti animali delle necropoli di Casalandri e di Valeggio. In: Prima della storia: 
inediti di IO anni di ricerche a Verona. Mus. Civ. St. Nat. Verona: 113-119. 

RIEDEL A., 1987d- Balm'Chanto, The Fauna! Remains. In: NISBET R. e BIAGI P. (eds.), Ba/m'Chanto: 
un riparo sottoroccia dell'età del rame nelle Alpi Cozie. Archeologia dell'Italia Settentrionale, 4: 107-112. 

RIEDEL A., 1988 - The Neolithic Animai Bones Deposit oj Cornuda (Treviso). Annali dell'Università 
di Ferrara, Sezione Scienze della Terra, l (6): 71-90. 

RrEDEt A., 1989 -L 'economia animale di Poviglio. In: La Terramara di Poviglio. Le campagne di scavo 
1985-1989. Coopsette: 37-38. 

SALA B., 1983 - Variations climatiques et séquences chronologiques sur la base des variations des associa­
tions jauniques à grands mammifères. Rivista di Scienze Preistoriche, 38 (1/2): 161-180. 

Toscm A., 1965 - Mammalia. Fauna d'Italia, v. 7, Calderini, Bologna. 
UERPMANN H.P., 1977 - Betrachtungen zur Wirtschajtsjorm neolithischer Gruppen in Sudwestdeutsch­

land. Fundberichte aus Baden-Wiirttemberg, 3: 144-161. 
VIGNE J.D., 1988- Biogéographie insulaire et anthropozoologie des sociétés néolithiques meditérranéennes: 

hérisson, renard et micromammifères. Anthropozoologica, 8: 31-52. 
WILKENS B., 1987 - Il passaggio dal Mesolitico al Neolitico attraverso lo studio delle faune di alcuni 

siti dell'Italia centro-meridionale. Tesi di Dottorato di Ricerca, Università di Pisa: 1-350. 

Author's address: 

ALFREDO RIEDEL, via Diaz 19 - 34124 TRIESTE 

330-

Vannini s.r.L ~ Brescia 



«NATURA BRESCIANA» Ann. Mus. Civ. Se. Nat., Brescia, 26 (1989) 1991: 331-337 

DONATELLA D'ANGELA* 

GLI ISOTOPI DELL'OSSIGENO 
COME INFORMATORI PALEOCLIMATICI 

Alcuni dati sperimentali** 

RIASSUNTO - Studi precedenti hanno permesso di definire l'esistenza di una relazione diretta e quantita­
tiva che lega la composizione isotopica dell'ossigeno ci 80/160) nel fosfato delle ossa di diverse specie 
di mammiferi con la temperatura media annua al suolo delle località di provenienza di tali animali. 
Potendo applicare tale relazione a campioni di mammiferi vissuti in età preistorica risulta evidente la 
possibilità di compiere studi di tipo paleoclimatico e paleoidrologico. 

Si presentano i risultati ottenuti da campioni provenienti da alcuni siti preistorici della Pianura Pada­
na e dal villaggio di Fossacesia Marina sulla costa Adriatica. 

I dati isotopici si accordano bene con le informazioni sulla situazione climatica durante l'Atlantico 
ottenute con altre metodologie di studio; eventuali variazioni e fluttuazioni locali vengono discusse. 

SUMMARY - Oxygen isotopes as climatic indicators. Some experimental data. Oxygen isotope composi­
tion (180/160) of bone phosphate from different mamma! species coming from some prehistoric sites 
of the Po Valley and from the Neolithic village of Fossacesia Marina (CH) have been carried on. Previous 
studies have demonstrated the existence of a direct, quantitative relationship between oxygen isotopic 
composition of bone phosphate and mean annua! temperature. The existence of such relationship allows 
to study the ancient environment and climate. 

The trend of climate, during prehistoric periods, agrees well with the data obtained from other me­
thodology of study; some fluctuations of climate in the studied sites are also discussed. 

INTRODUZIONE 

È stata ormai provata l'esistenza (LoNGINELLI e Nun, 1973; LoNGINELLI e PE­
RETTI PALDAINO, 1980; LONGINELLI; 1984; Luz e KOLODNY, 1985) in diverse specie 
di mammiferi viventi, di relazioni dirette e quantitative tra le seguenti variabili: 

~Temperatura media annua al suolo 

~ 
~Composizione isotopica media annua dell'ossigeno (ò 180(Hz0)) 

delle piogge locali 

~ 
Composizione isotopica media dell'ossigeno dell'acqua corporea 

~ 
~Composizione isotopica media dell'ossigeno (ò 180(PO!")) del fosfato delle ossa 

* Istituto di Mineralogia e Petrografia. Università degli Studi di Trieste. 
** Lavoro eseguito col contributo del Museo Civico di Scienze Naturali di Brescia. 
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