
Abstract

This paper presents the results of the zooarchaeological analysis
of the faunal materials brought to light during the excavations set up
in the Nuragic village surrounding the Santu Antine Nuraghe, near
Torralba (Sassari), Sardinia. Precisely, the remains come from the
structure of the village named by archaeologists hut 12. They are 779
specimens out of thousands animal remains from the whole archae-
ological site. The majority of the rests belong to sheep (Ovis aries) or
goats (Capra hircus), cattle (Bos taurus), pigs (Sus scrofa) and deers
(Cervus elaphus). Such material may provide suggestions about the
productive use of animals in the village and point out the importance
of the economical management of animals in the Nuragic society.

Indeed, many remains show signs with human origin, which testify
that the hut may have been a workplace where bone fragments were
processed to obtain different kind of tools.

Introduction

The Nuragic civilization took place in Sardinia during the Bronze
and Iron Age (18th-6th century BC) and is characterized by megalithic
structures known as nuraghi, the ruins of which are nowadays about
8 thousands everywhere in the island.

The nuraghe of Santu Antine (40°29’12.29’’ N - 8°46’10.42’’E) is
located near Torralba (Sassari), in the Cabu Abbas plain. Its struc-
ture, one of the most complex in Sardinia, is massive and consists of
a central tower, a triangular rampart and, inside, three towers linked
by corridors, stairs and bastions. The name Santu Antine, as suggest-
ed by Valery,1 comes from the Turritan Judge Costantino I or II (11th-
12th century AD), as the nuraghe has been erroneously considered
his sepulchral monument by local populations. This interpretation
also justifies its second denomination, Sa Domo de su Re, i.e. the
King’s house in Sardinian language.2 The nuraghe of Santu Antine
offers the possibility to study a part of the history of Nuragic civiliza-
tion through the analysis of new elements and new anthropic evi-
dences. The excavations around this area have indeed revealed a
Nuragic village consisting of circular huts.

The archaeological excavations in the surrounding area began
in 1935, and revealed the existence of a large Nuragic village, main-
ly consisting of ruins of circular huts, as well as a series of buildings
of the Roman Age, recognizable for the peculiarity of their rectangu-
lar plan.

A new excavation campaign conducted in 2003-2004 in the
Western part of the Nuragic village dug out three circular huts, named
hut 12, 13 and 14. These are about 10 meters from the rampart. All
around, a significant number of flat stones regularly arranged and lev-
eled could be interpreted as a first attempt to organize outdoor spaces,
i.e. the paving of the way for a connection among huts.3

This paper presents the results of the analysis of the animal
remains found during several excavation campaigns in the hut 12, sec-
tor 1000 (1029, 1037 and 1042 stratigraphical units) with the purpose
of providing additional guidelines on the habits of that Nuragic village
and contributing to the protohistorical and anthropological reconstruc-
tion of the Nuragic society. The hut 12 dates back to the Late Bronze
Age and an early stage of Iron Age. The anatomical study on the faunal
material found out has the purpose to trace back to the specific bones,
species and age of death of the animals in the Nuragic village.
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Materials and Methods

During the numerous excavation campaigns of the Nuraghe Santu
Antine thousands animal remains were found, which are for the most
part fragmented bones, a lot of them showing evident human signs.

The material belonging to the hut 12 has been analyzed, cataloged,
signed, photographed and carefully stored.

Before starting the analysis, cleaning of earthy encrustations was
made by washing carefully, brushing with a soft brush and leaving to
dry for at least 48 hours. Dental finds were brushed only. The analysis
started first with the observation of the bones, in order to find pieces
that fitted together and could be assembled; in those cases they were
glued with vinyl glue, to reconstruct body parts. Then, zooarchaeologi-
cal analysis proceeded following the steps, according to current tech-
niques of study: i) recognition of the anatomical part (skull, vertebrae,
ribs, limb bones), species and, when possible, sex; ii) estimation of the
age of death; iii) analysis of human marks (slaughtering and/or pro-
cessing); iv) osteometric study; v) photographic documentation of the
most significant findings.

Recognition of anatomical parts, species and sex
For the morphological study, the osteological collection of the

Section of Anatomy at the Department of Veterinary Medicine,
University of Sassari, was taken as reference. The species identifica-
tion was also supported by the consultation of specific detailed studies.
They take into account for the distinction between sheep and goats,4-6

between pigs and wild boars,7 and among cervids.8 Sex determination
was attempted on the base of coxal bone morphology, following what
reported in the literature, such as Hatting for sheep.9

Age of death
The estimation of the age of death was based on the analysis of

growth plates in long bones, in agreement with what reported by
Barone.10 As to teeth, a useful element was the tooth wear stages.11

Analysis of human marks
The remains showing clear marks of taphonomic processes were

separated, and, in a second time, bone fragments showing human
marks were distinguished, excluding the signs of bites of carnivores,
ruts from rodents’ incisors, signs and fractures due to natural factors
or recent signs left during the excavations.

Osteometrical study
When bones were intact, measurements were taken according to

von den Driesch.12 On the base of those data, the withers height was
calculated following May et al. for pigs,13 Teichert14 for sheep and
Schramm15 for goats.

Results

The total number of the bone remains found in the hut 12 is 779,
with a weight of about 4.4 kg. The 44% of them belongs to a defined
species, while the rest is unidentified.

In the group of the determined bones, the highest number belongs
to the sheep and goat (64%), followed by pig (16%), cattle (15%) and
deer (5%). Number and percentage of identified and unidentified
remains are reported in Table 1. In addition to the bones, 26 animal
teeth were found. They belong to the same species, which the
described bones come from.

Osteometric data are based on the parameters suggested by von
den Driesch.12 Since the high degree of fragmentation involved almost
all the long bones, the results are based on astragalus and calcaneus
bones and in few cases on radius and metacarpal/metatarsal bones
(Table 2). From five swine bones and six sheep/goat bones the wither
height was calculated. In details, it was 52 cm for pigs, 51 cm for
sheep/goats and 47.3 cm for sheep on average.

Discussion

The high fragmentation made it possible to recognize the species
in almost half of the remains. On the other hand, such high degree of
fragmentation is of some interest, as may be suggestive of slaughtering
and processing activities in the area of the archaeological site.

The presence of domestic species is significantly higher than the
wild ones, suggesting that breeding was the main activity in the village,
whereas hunting was practiced sporadically.

The main difficulties in species determination were encountered
in distinguishing between sheep and goats, because of their high sim-
ilarity, so, when it was not possible to distinguish them, remains were
combined in a general taxonomic category sheep/goats as Ovis vel
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Table 1. Identified and unidentified bone remains belonging to different anatomical regions of cow, sheep and goat, pig and reed.

Remains              Identified (n=341)    Unidentified (n=438)        Total (n=779)
                                                      BOS                  OVC                                SUS               CERVUS                               n                        %

Skull                                                                 8                                6                                                 5                                0                                                19                              14
Teeth                                                                3                                7                                                14                               2                                                26                              20
Thorax, rachis, pelvis                                  32                             136                                               4                                3                                               175                             39
Shoulder                                                         3                               10                                                1                                1                                                15                               3
Arm                                                                  3                                7                                                 6                                0                                                16                               4
Forearm                                                          0                               11                                                0                                1                                                12                               3
Hand-foot                                                        2                               18                                               15                               6                                                41                               9
Thigh                                                                1                               17                                                3                                0                                                21                               4
Leg                                                                   1                                7                                                 5                                3                                                16                               4
Total                                                                53                             219                                              53                              16                                              341                            100
BOS, cow; OVC, sheep and goat; SUS, pig; CERVUS, reed.
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Capra was used. Due to the high degree of fragmentation, the distinc-
tion between domestic pigs and wild boars was not possible, so their
remains were classified with the general term of pig (Sus). It could not
be excluded that Nuragic pigs were bred in semi-wild conditions and
crosses between domestic and wild pigs frequently occurred.

As to the age of death, a distinction was made between young and
adult animals. As is well-known, this distinction is useful to understand
the breeding techniques. Indeed, the prevalence of animals butchered
when subadults means that the most practiced activity was meat pro-
duction, whereas remains from adults suggest that they were used for
reproduction, workforce (cattle) and dairy (cows, sheep and goats).

The most part of our remains belonged to adult animals (90%).
The reduced amount of juvenile bones was from pig and Ovis vel Capra
only, suggesting that these species were bred for meat production,

whereas cattle were probably butchered when adults after their
exploitation for work. The remains from thorax are in a high percent-
age because of the numerous rib fragments. Other significant percent-
ages are those of limb long bones and also flat bones, such as s houlder
and skull (Table 1). In this regard, it can be hypothesized that parts of
the body normally cut and thrown away as slaughter wastes, were
brought into the hut to undergo handcraft activities. For instance,
metacarpal and metatarsal bones, which were very numerous, were
probably used for the production of tools such as cutting tips.

The frequent finding of transversal clear cuts between epiphysis
and diaphysis in long bones such as humerus, radius, femur, tibia,
metacarpal and metatarsal bones would suggest a standard procedure
aimed at separating diaphyses (Figure 1).

In addition, some isolated diaphyses were subdivided into two lon-

                               [Journal of Biological Research 2015; 88:5523]                                               [page 181]

                             Article

Table 2. Osteometric data based on von den Driesch parameters.12

Animals                    Anatomical region                                                                               Parameters
                                                                                     Bp        Bd       Glpe       SD        GLl      GLm        Dl        Dm        GL         B         GB

Bos                                   First phalanx                                           25.4         24.7          56.2          23.1
Cervus                               Astragalus                                                                26.6                                            42.2         39.0           22.5          23.4
Sus                                     III Metacarpal                                         16.4         15.0                                                                                                                55.3         13.7
                                           Astragalus                                                                                                                   36.6         33.4                                             21.5
                                           Astragalus                                                                                                                   39.0         35.8                                             23.3
                                           Calcaneus                                                                                                                                                                                        65.1                          21.7
                                           Calcaneus                                                                                                                                                                                        66.5                          22.2
                                           V Metatarsal                                                            8.2                                                                                                                 51.4
Ovis aries                         Astragalus                                                                                                                   32.6         28.1          19.9          18.4          18.0
                                           Astragalus                                                                                                                   24.7         23.5                                            14.5
                                           Calcaneus                                                                                                                                                                                        61.3                          21.3
Ovis vel Capra                 Radius                                                      29.7         24.5                           16.3                                                                             136.1
                                           Calcaneus                                                                                                                                                                                        54.0                          19.8
                                           Calcaneus                                                                                                                                                                                        42.8                          14.3
Bp, greatest breadth of the proximal end; Bd, greatest breadth of the distal end; Glpe, greatest length of the peripheral (abaxial) half; SD, smallest breadth of the diaphysis; GLl, greatest length of the lateral part;
GLm, greatest length of the medial part; Dl, greatest depth of the lateral half; Dm, greatest depth of the medial half; GL, greatest length; B, breadth in the middle of the diaphysis; GB, greatest breadth.
Measurements are expressed in millimeters.

Figure 1. Distal segments of swine humeri intentionally broken to isolate the diaphysis. 

Non
-co

mmerc
ial

 us
e o

nly



[page 182]                                                [Journal of Biological Research 2015; 88:5523]                              

gitudinal halves to be further cut to obtain pointed splinters. Indeed,
some of the fragments found in the hut show a pointed shape. Such
kind of tools made of bone were very frequent in Mediterranean Bronze
Age settlements.16

Even flat bones were used for creating tools and the most frequent
technique attested in this site was the clear cut of the articular portion
of the scapulae (Figure 2).

In major joints, such as shoulder, elbow, hip and knee joints, well-
evident human marks were frequently noted, probably due to heavy cut-
ting tools used for disarticulation. Another kind of light and superficial
marks was found, probably made during the slaughtering process, to
remove flesh from bones.

The wither height in pigs (52 cm) is rather lower than that found
for this species in other Nuragic settlements, such as Nuraghe Arrubiu,
Orroli (70 cm), as reported by Fonzo17 and Sant’Imbenia, Alghero (61-
81 cm), as reported by Manconi,18 so this might confirm the prevalence
of subadults among slaughtered animals. Like in pigs, the mean with-
ers height of sheep/goats (51 cm) is lower than the mean values
obtained for sheep (55 cm) in the Nuragic village of Madonna del
Rimedio, Oristano19 and in the same species (58 cm) in Serra Niedda,
Sorso.20,21

Since no human marks were noted on the dental remains, the fact
that their number is not as high as that of bones might confirm the
hypothesis that the hut 12 was a place where handcraft activities on
bones took place. This faunal assemblage is very different from that
dug out in the northern tower of the Santu Antine Nuraghe, where ani-
mal remains have been exclusively interpreted as food remains.22

Conclusions

This study may provide suggestions about the productive use of
animals in the village of Santu Antine and points out the importance
of the economical management of animals in the Nuragic society. The

majority of the rests belong to sheep (Ovis aries) or goats (Capra hir-
cus), cattle (Bos taurus), pigs (Sus scrofa) and deers (Cervus ela-
phus). On account of the results reported, the hut 12 of the Nuragic
village was a place where bones were processed in order to produce
pointed or sharp instruments.

This idea could be confirmed by the presence within the hut of a
round ceramic plate, a basalt pestle, two slickers and a lamp frag-
ment, which may have been used for working, as well as a raised
niche and some small cabinets suitable to storing up manufactured
articles or keeping the working tools, as already suggested by archae-
ologists (Bagella and Cappai, 2012).

The bone remains do not show any burning signs, and in the area
there are no traces of hotbeds. Their absence let us suppose that the
hut 12 was not an area used for cooking, eating and throwing away
food waste but it was exclusively used as a workplace. Moreover, bone
fragments rejected during processing were probably used for paving.

The highest number of bone remains was from sheep and goats,
but pigs and cattle were also well-represented. Though sporadically,
deer hunting was practiced as well.

The prevalence of domestic animals among the species which the
bone remains belong to, suggests that breeding was usually practiced
in the village and it constituted the major subsistence activity.
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