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Introduction
Although from the late 1970s the zooarchaeology research has grown rapidly covering
also historical periods, we still have few general pictures of the exploitation of animal resources
in Late Antique and Early Middle Age Southern Italy, except at San Giovanni di Ruoti (an
imperial and Late antique villa in Basilicata; Mackinnon 2002), Naples (urban settlement in
Campania; King 1994), Herdonia (Leguilloux 2000, Simone 2000) and Otranto (Cartledge et al.
1992) in Apulia. Infact of the 18 sites in Southern of Italy considered by M. Mackinnon in his
last zooarchaeological database of the Roman and Late Antique Italy integrating with textual
evidence (Mackinnon 2004), only Herdonia and Otranto in Apulia date Post-roman age; we can
add some others as Masseria Quattro Macine (Albarella 1996), Vaccarizza, Apigliano dating to
Early Middle Age, object of a recent zooarchaeological study (De Venuto in the Papers of the
Conference).
Zoo-archaeological studies through Late Roman and Medieval times have been building
up quite rapidly over the last few years due to a broader Landscapes Archaeological project on
Northern and Central Apulia led by Giuliano Volpe (University of Foggia). The archaeological
researches on some urban and rural settlements in Late Antique and Early Middle Age (4th/5th 10th centuries A.D; fig. 1) allow us to consider a big bone sample in order to define some faces
linked to production and consumption of animal resource through centuries: husbandry and
animal management, supply, diet and transport of products, environment. Domestic breeding
represented the most developed activity, as it seems confirmed also by new data concerning
Herdonia (Ordona, Foggia), Faragola (Ascoli Satriano, the ancient Ausculum, near Foggia), San
Giusto (Lucera, Foggia), San Pietro (Canosa di Puglia, the ancient Canusium near Bari),
Belmonte (Altamura, Bari) and S. Giorgio (Brindisi); hunting did not give an important
contribution.
Methodology
Several levels of identification were made: identifiable elements (ID) were distinguished
from unidentifiable elements (UNID). All of the ID elements were quantified and studied in
order to determine species, anatomical elements and where possible, proportion, side, age, sex,
butchery marks and metrical information. From the UNID elements, ribs and vertebrae were
subdivided into small or large-sized mammals. Where possible, sheep and goats elements were
identified (Boessneck, Müller, Teichert 1964; Halstead, Collins, Isaakidou 2002). Long bones
and teeth were used to identify horses and asses (Davis 1987, 34). The material has been
quantified on the basis of the number of identifiable fragments (NISP) and of minimum number
of individuals (MNI). Analysis of the ages at death of the animals has relied on fusion dental
eruption and dental wear evidence (Barone 1974, Silver 1969, Bullock and Rackham 1982,
Payne 1973, Bull, Payne 1982). Sexual data were recorded where possible according to
morphological and size differences among bones (for cattle metapodials, Nobis 1954).
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Materials
4th-early 5th centuries AD.
Faunal remains come from ruin layers in the area of the Roman public baths and from
two houses of Herdonia, an important Roman city of Tavoliere area of Northern Apulia (Volpe
2000, 2006) whose zooarchaelogical data were already known (Leguilloux 2000; Simone 2000;
Buglione, De Venuto in press). From 4th to 5th centuries Herdonia increased its own role of
agricultural and commercial centre along the via Traiana. 3649 fragments, among which 1271
(35%) were identified as bone and specimen, were considered. Quantitative data confirm those
by M. Leguilloux and O. Simone only in part: sheep and goats represent the most exploited
domestic animals according to remains (NISP) and individuals (MNI), followed by cattle and
pigs (Fig. 2) Whereas cattle were killed after they were more than 4-5 years old (40,5% among
27 individuals) and little for meat and derived products, sheep/goats were bred for wool and
dairy products, as especially long bones show, in addition to meat. Pigs were killed at every age
including suckling pigs representing 34% of 47 examples considered; teeth belong to female and
male individuals equally. 5% of the remains is composed by horses and asses (Fig. 3), but we
cannot be sure that they were introduced in the diet; domestic fowl (more than half of remains
belongs to hens) is almost 3% of the remains. Wild animals are present with low percentages
(1,9%, deer, roe-deer, wild boar, hare), as we knew from previous analyses; some bird remains
are present (Fig. 3). Perhaps shells arrived at Herdonia (2,3%), especially oysters; some oyster
shell remains show a hole possibly created to allow them to be linked together and packed in ice
or snow for transport (Reese 2002 for Otranto and Egnazia), less probably the hole is linked to
breeding techniques in oyster beds or predatorial action (Fig. 4).
The end of 4th-second mid 5th centuries sample (215 bones, 150 were identified, equal to
70%) collected in 1999 excavation at San Giusto, the rural settlement near Lucera (Foggia)
consisting in a villa and a double church (Volpe 1998), was formed with sheep/goat and pig
remains equitably (Fig. 5). Interest for wool is evident from sheep/goats mortality data (77%
among 9 individuals dead after 36 months); pigs were mostly kept for reproduction, but a good
percentage (33%) was killed juveniles to obtain delicious meat. Wild animals (hare and fox) are
represented with 2,6%; shells are numerous, more than 39%, among which oysters are
prevalent1.
End of 5th-7th centuries A.D.
The bone sample (3916 fragments, of which 2332 were identified, equal to 70%) shows
how from the end of 5th c. and 7th c. A.D. cattle were the most represented animals at Herdonia,
according to remains (Figs. 3, 6a), mostly killed in adult age (70% on 40 individuals): this datum
could indicate an increment of agricultural activities or a bigger use of cattle for ploughing. On
16 individuals, almost 40% were cows, the others male or mutton. Sheep and goats are the most
represented for number of individuals (MNI): mortality data obtained from mandibles and teeth
wear (24) confirm interest for meat (also from lamb) and wool (figs. 7, 8), whereas a bigger
interest for milk production is evident seeing long bones. Pigs, either male or female, satisfied
protein needs, as we can deduce from mortality of individuals at 24-36 months (49% among 47),
that represents the point at which presumably they reached optimal body (and so meat) weight;
someone was killed before one year (25%). Probably people directed the breeding activities
towards necessaries of life, when archaeological data show that Herdonia suffered a phase of
reduction and instability from the end of 5th c., before it changed into a rural village in Early
Middle Age (Volpe 2000, 533-541). Domestic fowl is represented from numerous remains
1
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belonging to male individuals (Fig. 6a). Horses and asses represent almost 5% of the sample
(Fig. 3). The percentage of wild animals is also low (1,8%); shells continue to have a similar role
in the diet with respect to previous periods.
The bone sample collected from the ruin layers of the roman villa at Faragola, near
Ascoli Satriano, (1137 remains, among which 438 identified, equal to 39%; see Volpe, De
Felice, Turchiano 2005) seems to confirm pastoral use of sheep/goats (Figs. 6a,9) for wool and
milk in late 6th century, besides fresh and quality meat (27 teeth and mandibles, figs. 10,11)2.
Cattle were used for agricultural works (72,7% on 11 individuals), whereas pigs (female and
male) were mostly killed before they were two years old (61,5% on 13 individuals). Domestic
fowl had a small part in the diet; almost absent equines (Figs. 6a, 9). Low is the presence of wild
animals, only 1,1% (deer, roe-deer, wild-boar): these data reveal a low presence of woods and
probably a limited hunting by people. The percentage increases to 1,8% if we consider also wild
bird remains.
At San Giusto, sheep/goat are the most represented domestic (Fig. 6a), followed by pigs
(1195 fragments, 476 identified equal to 40%). We distinguish two periods: a) end of 5th-first
mid 6th centuries and b) second mid 6th c. Mortality data reveal a prevalent wool purpose for
caprine husbandry (66% dead after 36 months) in the first period; interest for milk seems to
increase after (50% dead before 12 months). Pigs were bred for meat (a good percentage killed
before one year) and for reproduction; male individuals were mostly killed. People consumed
fowl in both periods (13% of remains). Wild animals are absent in period a), whereas represent
2,1% in the period b) with deer, hare, wild boar; shells are present in the period b) with almost
7% (Fig. 5).
The sample collected on San Pietro hill, in the area of a Late Antique ecclesiastic
complex (Volpe et al. in press), dating the end of 6th-7th centuries (431 remains, 209 identified,
equal to 48%) reveal the presence of sheep/goat and pigs (Fig. 6b), probably bred locally, that
assured wool and meat (Figs.12, 13). Probably sows were killed above all when they were not
useful for reproduction anymore. Fowl represented an important alimentary resource (Figs. 6b);
only hens that were identified. Equines represent more than 5% of remains, shells the 8% (Fig.
14). Only an addition wild animals (2,4%, wild-boar and hare).
At Belmonte, a rural settlement in Centre of Apulia (Altamura, Bari) consisting of a Late
Antique and Early Middle Age religious complex (Ciminale et al.1998), of 218 remains dating
the end of 5th-6th centuries, only 80 were identified, equal to 37%. Domestic animals are
represented from cattle according to NISP, followed by sheep/goats and pigs; sheep/goats and
pigs are more represented for MNI (Fig. 6b). Almost not present equines, domestic fowl, wild
animals and shellfishes (Fig. 15). Cattle were only used in agricultural works; sheep/goats
husbandry was directed for wool and meat production, whereas pigs were killed into three years
old (57%).
At Otranto, an important urban centre in South of Apulia (the ancient Ydruntum, near
Lecce), from the 4th to 7th c., cattle is dominant in terms of fragments (Cartledge et al. 1992, 317319: 602 fragments were identified, equal to almost 38% of the sample). Sheep/goat contribution
to the meat supply probably has not been great; the predominance of sheep was linked to the
importance of wool that, with dairy products, were the principal purposes of the breeding. Pigs
were an important but secondary source of meat. Cattle were bred with a ‘generalised cattle
raising system’ (Cartledge et al. 1992, 334). Wild animals (roe-deer, deer, fox, hare, fallow deer)
are present with 7%: judging from remains, fox was introduced almost whole and consumed on
the site. Fowl remains and fish ones are more numerous in later phases than the early phases.
At San Giorgio, in Southern Apulia, where a village developed near via Appia (Volpe
1994) from the 2nd-3th centuries to Medieval age, of a bone sample dating the end of 5th-6th
centuries, only 162 were identified of 511 remains, equal to 32%. (Fig. 16). Sheep/goats were the
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most exploited domestic animal (Fig. 6b), followed by pigs and cattle. Sheep/goats were bred
either for milk or wool, as long bones show; cattle represented a food and a working resource.
Pigs were killed above all after three years and it seems that sows were mostly killed when they
were not useful for reproduction anymore. Equines were not used by people. Wild animals
represent more than 5% of the sample (Fig. 16), with remains of deer (4,9%) and roe-deer
(0,6%): the first is present with bones of upper and lower limbs, besides more numerous antlers,
probably used for handicraft. 11% of remains belong to shells.
7th-10th centuries A.D.
As regards to 7th and 10th c. (2923 remains, 1845 identified equal to 63%), sheep and
goats are present again with high percentages at Herdonia, either for fragments or minimum
number of individuals (Fig. 17), bred for wool and meat from 29 teeth and mandibles (Figs. 7,8).
Long bones reveal more an interest for milk and meat from lambs. Pigs gave a good part of
protein resource also from the 7th to the 10th c., and the possibility to transform it into different
products (61% killed into two-three years, 37% were suckling pigs). For cattle breeding we can
see more differentiation, being addressed to produce meat and secondary products when still
subadult, besides force in agricultural works (43% on 56 individuals killed after 3-4 years old).
Cows represent 71% of remains. Among domestic birds, fowl (equally hens and males) probably
had a more important role in human diet than previous centuries, as remains show (Fig. 17).
Remains of equines (Fig. 3: 3,4%) are fewer than before. Deer, roe-deer and hares (1,2% of
remains) are still little present. Shells reduced their importance: Unio elongatulus is present, a
typical fresh-water clam, probably coming from the river Carapelle, not far from Herdonia.
Data from Faragola, where an Early Middle Age village was born from the end of 6th c. to 7th/8th
c. in the area of the Roman villa (1394 fragments in the sample, 741 identified, equal to 53%)
show an unchanged prevalence of sheep and goats according to remains, with an increment of
pig remains also in respect with cattle (Figs. 17, 9) and a growth of wild animals represented by
deer, roe-deer, wild-boar, hare; wild bird remains are numerous. This could describe the presence
of larger woods near the village than previous centuries, as also some documents dating the
second mid 8th c. show (Martin 1991). Sheep/goats were bred for wool, milk and meat; the
interest for meat obtained from individuals killed from two-three years is evident especially on
teeth and mandibles wear (34: figs. 10,11). Pigs were mostly killed before they were three years
old (54% among 37 individuals), few before one year (19%): males were slaughtered more than
female ones (almost 73% of the individuals considered), probably kept for reproduction
purposes. Cattle were bred according to a bigger diversification, being killed also for meat. 15%
of remains belong to equines (Fig. 9), probably more important as work animals, not as food,
being absent butchery marks. Shells were rather important, with more than 10% remains of the
sample: besides the most common oyster (91%), there are also others consumed.
Sheep/goat and pigs were the most important animals also at the Early Middle Age
village settled on San Pietro hill (Fig. 17): we distinguish between sample of the 7th-8th c. (2724
remains, 1182 identified equal to 77%) and sample of the 9th-10th c. A.D. (5405, 2124 identified
equal to 39%). Sheep/goats gave again wool, besides milk and meat, either from the end of 7th8th c., either from 9th-10th c., with a bigger attention for diary products during the first period,
according to mandibles and teeth wear (119, figs. 12,13). Above all from the 9th to the 10th c.
people appreciated meat from young pigs (24% of 58 individuals), not only from mature ones:
male were slaughtered above all. Cattle breeding was destined to produce good meat especially
from the 9th-10th centuries, not only work-force. The percentage of equines declines from the 9th
to 10th c. (Fig. 14). Poultry remains increase from the end of the 7th-8th centuries to the 9th-10th c.
(from 10% to 17%), mostly hens especially in the first period. Wild animal remains are more
numerous from the 7th to the 8th c. than after and belong to deer, wild-boar, hare, goose,
hedgehog, badger: the finding of many antler parts with crafting marks reveal a rather large use
4

of deer for craft activities (Fig. 25). The fish and shell remains belong to different specimens and
the percentages increase from 2,7% to 3,9%, from the 7th to the 10th centuries AD.
521 remains were collected at Belmonte dating 7th-beginning of 8th centuries: 121 were
identified, equal to 23,2%. Sheep/goats are prevalent, followed by pigs and cattle (Fig. 17); the
first were bred for wool above all (71,4% among 7 individuals dead after 36-48 months), 57%
among 7 pigs dead into 24 months. Fowl and wild animals are present with low percentages
(4,1% and 1,65%, fig. 15).
The 9th-10th c. bone sample at Otranto (1024 fragments, 411 identified equal to 40%) is
dominated by sheep/goats, pigs and cattle. Cattle died at a range of ages, whereas pigs were
probably exploited within an intensive regime, could being possible to identify two death peaks.
Sheep/goats were killed at about 36-48 months.
Some considerations
From 4th to 10th centuries the breeding economy of Apulia founded on exploitation of
sheep/goats, pigs and cattle, that satisfied primary (meat) and secondary demands (milk and
wool) by people living in rural settlements.
The cattle predominance for remains at Herdonia at the end of the 5th-7th centuries and at
Otranto before could mean that people dedicated themselves to agricultural activities much and
could invest in animals as cattle needing care. This datum is more interesting for Herdonia,
whose life began to vary from 5th c., with the abandonment of some monuments and the change
of someone in use: archaeological data reveal that Herdonia probably changed into a civitas
ruralis (Volpe 2000, 523-527, 534), with hats and graves built in different places, but the process
was gradual, since it maintained its role as city until 6th-7th c. Zooarchaeological data confirm
this, also comparing with Otranto, that was famous as an active urban settlement at Early Middle
Age, with the production of commercial amphorae and other ceramics around the 7th-8th c.
(Arthur et al. 1992). Otranto indeed probably supplanted Brindisi by the 6th c. as the main
Apulian port for the East, maintaining this position until the Norman invasion.
Anyway, the prevalence of sheep/goats at Herdonia and in almost all the sites for the
chronological period here considered could indicate a large practice of sheep/goat breeding,
probably also according to transhumance. Zooarchaeological data could show that this activity,
although with variations in the form and size, continued beyond the 6th century, integrating what
we know from literary and historical sources (Volpe 1996, 289-297; Volpe 2005); lasting was
infact the attention for wool production, that probably needed large pastures, often away from
the settlements (Fig. 18). An intensive pig raising regime is indicated from its killing at all ages
(Fig. 19), with an inclination either to have meat at optimum point or from suckling pigs,
especially after 5th-7th centuries (at Herdonia and San Giusto before). Pig remains increase with
respect to cattle after 6th century except at Herdonia (Fig. 6a, 6b, 17) could result also from the
bad preservation of pig bones. As regards to cattle, they were bred to obtain work-force from 5th7th c. above all (except at San Giorgio), whereas in the following centuries it seems that cattle
breeding was more different in purposes, revealing a still intensive regime practised by people in
the Early Middle Age villages (Fig. 20): a certain number of animals clearly were raised and
culled for meat, given the occurrence of the bones of animals that died as subadults or juveniles.
Generally the presence of femal individuals with young ones (also fetus as concerns pigs) and
the presence and distribution of skeletal parts suggest that animals were bred and consumed on
the sites, but exchanges of animal resource probably happened, especially for pigs: at Herdonia,
for example, we can observe that forelimbs (scapula, humerus, radius, ulna) are more frequent
than hind-limbs (pelvis, femur, tibia, fibula), especially from 5th to 7th centuries (Fig. 21),
probably linked with market purposes (we know the existence of a periodical market, nundina,
along via Traiana at Herdonia, from 5th to 6th c.), whereas at Otranto skeletal elements are more
balanced. The same market tendency can be observed at Canosa especially for the 9th-10th c. on
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the basis of pig remains (Fig. 22): this datum, together with the killing of juveniles pigs and the
rather varied cattle husbandry could confirm the vitality of the San Pietro village and perhaps of
the city of Canosa with the Byzantine occupation (Volpe 2006, 582).
Also the presence of fishes and shells, although with different proportions, could attest
larger exchanges from costal to internal sites. Oysters had probably an important role at San
Giusto at the end of 4th- second mid 5th centuries: the rural site was infact well connected with
Siponto, at North-east of Apulia, through the Celone river and probably this way was left in the
following centuries as concerns to this resource. At San Pietro and San Giorgio molluscs
percentages are higher than in other settlements (end of 5th-7th centuries); in a very internal site
as Belmonte this resource did not arrive, although the settlement was supplied with other kinds
of material products (ceramics, glass and so on: see Ciminale, Favia, Giuliani 1998). It is
surprising that at Otranto fishes and shell remains are few. From 7th c. they increased as a dietary
food source as evidenced by increased percentageswere perhaps more important in the diet, since
they are present with high percentages especially at Faragola and San Pietro.
Domestic fowl represented a not irrelevant alimentary resource after the 7th c., especially
at Herdonia et Canosa (at Canosa also before). The increase in poultry may conform to the major
development of its breeding in the medieval period with respect to an increasing recognition as a
source of meat and eggs (Benecke 1993, 24-28), perhaps indicating a more domestic economy
by the inhabitants of the Early Middle Age villages here considered (Figs. 23a, 23b): in
particular at Canosa-San Pietro we found many poultry remains into pits linked with Early
Middle Age houses of the village (Buglione in press; Buglione 2006).
Equines, although represented, were used only as transport or worker animals, not as
food, as in many Late Antique settlements in Italy (Mackinnon 2004): no butchery marks were
observed. At Faragola equines bones were probably used for handicraft activities (Buglione in
press).
Although the sample contains bones of wild animals (above all deer and roe-deer, wild
boar, hare), it is unlikely that these provided significant contributions to diet (Fig. 24) but were
regarded as occasional food resource. Based on such remains it is not possible to determine if
this evidence indicates the limited presence of woodland in nearby proximity to settlements or
limited access to woodland in general.
Wild animal presence decreases at Herdonia from 4th-5th c. to 9th-10th c., whereas at San
Pietro we can observe a reduction only from 9th to 10th c. At Faragola it seems that after 7th c.
hunting was practiced; probably at San Giorgio deer and at Otranto fox were a relevant resource
from 5th to 7th c., in a natural context populated by many woods. At Herdonia and Canosa deer
remains are more numerous from the 5th and 7th-8th c., when the Early Middle villages were born:
the presence of many phalanges could suggest skinning activities for 7th-10th centuries at
Herdonia. As regards hunting, sixth and seventh-century faunal assemblages from the Naples
yield occasional bones of fallow deer, roe-deer and hare, while faunal assemblages from Late
Roman and Early Medieval rural sites are totally lacking (Arthur 2002, 117).
Deer lower limb bones (metapodials and phalanges) and antlers, considered waste
elements, collected in most of the sites with different proportions respect to other elements,
reveal the transport of the whole skeleton. In same cases (Canosa, Faragola and Brindisi) antler
fragments represent a good percentage of remains: perhaps people introduced into the sites the
parts useful for handicraft activities (Fig. 25), especially after 7th c., when we have some traces
of local artisan activities (i.e. polished antler fragments). The finding of bone fragments with
crafting marks and of semi-worked or finished objects could suggest a local working of raw
material, often also specialized, in many sites (Buglione in press).
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Fig. 1: Map of ancient Apulia with the indication of the sites here considered (by A. Arciuli).

Fig. 2: Principal domestic NISP and MNI at Herdonia (4th-early 5th c.: 1082 NISP, 153 MNI)
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Fig. 3: NISP and MNI at Herdonia from 4th to 10th centuries
(4 -early 5 c.: 1271 NISP and 201 MNI; end of 5th-7th c.: 2332 NISP and 339 MNI; 7th-10th c.:
1845 NISP and 240 MNI)
th

th

Fig. 4: Holed oysters at Herdonia
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Fig. 5: NISP and MNI at San Giusto from the end of 4th to second mid 6th centuries (end of 4thsecond mid 5th c.: 150 NISP, 33 MNI; end of 5th-mid 6th c.: 147 NISP, 21 MNI; second mid 6th
c.: 329 NISP, 55 MNI).

Fig. 6a: Principal domestic NISP and MNI at different sites from the end of 5th to 7th centuries.
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Fig. 6b: Principal domestic NISP and MNI at different sites from the end of 5th to 7th centuries.

Fig. 7: Believing curve for sheep/goats at Herdonia.
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Fig. 8: Mortality histogram for sheep/goats at Herdonia

Fig. 9: NISP and MNI at Faragola from the second mid 6th to 7th /8th centuries (second mid 6th c.:
438 NISP and 73 MNI; end of 6th-7th/8th c.: 741 NISP and 142 MNI).
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Fig. 10: Believing curve for sheep/goats at Faragola

Fig. 11: Mortality histogram for sheep/goats at Faragola
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Fig. 12: Believing curve for sheep/goats at Canosa-San Pietro

Fig. 13: Mortality histogram for sheep/goats at Canosa-San Pietro
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Fig. 14: NISP and MNI at Canosa from the end of 6th to 10th centuries (end of 6th-7th c.: 209
NISP and 34 MNI; end of 7th-8th c.: 1182 NISP and 151 MNI; 9th-10th c.; 2124 NISP and 315
MNI).

Fig. 15: NISP and MNI at Belmonte (end of 5th-6th c.: 80 NISP and 27 MNI; 7th-early 8th c.: 121
NISP and 30 MNI)
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Fig. 16: NISP and MNI at San Giorgio (end of 5th-6th c.: 162 NISP and 32 MNI)

Fig. 17: Principal domestic NISP and MNI at different sites from 7th to 10th centuries.

Fig. 18: Sheep/goats mortality data.
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Fig. 19: Pigs mortality data

Fig. 20: Cattle mortality data
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Fig. 21: Pig skeletal distribution at Herdonia and Otranto

Fig. 22: Pig skeletal distribution at Canosa-San Pietro
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Fig. 23a: Fowl remains at the different sites

Fig.23b: Fowl remains at the different sites
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Fig. 24: Percentages of wild remains comparing sites respect to domestic remains (cattle,
sheep/goats, pigs, fowl, equines).

Fig. 25: Deer remains at the different sites
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