
A GROUP OF ANIMAL BONES FROM CERVETERI

Nell’abbondante materiale rinvenuto nella cosiddetta « cisterna » scoperta nella 
zona urbana di Caere e svuotata nelle campagne di scavo 1983-85, condotte dal 
Centro di studio per l’archeologia etrusco-italica del Consiglio Nazionale delle Ri-
cerche e dalla Soprintendenza archeologica per l’Etruria meridionale (Cr is t o f a n i 
1986, 11-14), fu raccolto integralmente, assieme al materiale architettonico e cera-
mico, un congruo numero di resti faunistici. L’omogeneità dello scarico, avvenuto 
fra 530 e 490 a.C. come si desume dall’analisi delle altre evidenze archeologiche in 
corso di studio (per ora Cr is t o f a n i 1986, 15-17), fornisce pertanto dati con-
testuali e cronologici di un certo interesse per la storia dell’alimentazione in questi 
decenni.

L’amico Graeme Barker, già direttore della British School a Roma, cui mi 
rivolsi per lo studio dei reperti faunistici, ne ha affidato l’analisi a Gillian Clark, 
che ne riferisce in quest’articolo. I risultati raggiunti presentano una loro autono-
mia rispetto allo studio delle altre evidenze e sembrano pertanto meritevoli di 
una pronta attenzione.

Ma u r o  Cr is t o f a n i

The animal bones in this sample from Cerveteri were in general well preserved. 
A preliminary assessment indicated that in addition to food refuse, this sample con-
tained the discard from bone working activities: this duality must be borne in 
mind throughout the analysis and discussion of the material.

The Data

A total of 801 fragments of bone was examined (Table 1). Ten of these 
were identified only to a particular group of material: there are seven shells, two 
bird bones and one fish bone. Of the remaining part of the sample, it was possible 
to identify 81.7% to a particular bone and 62.6% to a species. These figures 
are rather high in comparison to many other samples (for example, Satricum 41.3% 
and 35.9% respectively (Cl a r k  forthcoming); Populonia 72.0% and 35.1%
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Ta b l e 1 - Ce r v e t e r i: Animal bone fragment sample.

Sheep/goat
Cattle
Pig
Equid
Dog
Red deer

162
175
135

4
16

3

495

Rib small 72
» large 31

Vertebra small Cervical 4
» » Thoracic 11
» » Lumbar 14
» » indeterminate 7
» large Thoracic 3
» » Lumbar 3
» » Caudal 1
» » indeterminate 4
» very small Cervical 1

Unidentified smaU animal long bone 39
» large animal long bone 17
» indeterminate 89

791

Bird 2
Fish 1
SheH 7

801

respectively (De Gr o s s i Ma z z o r in  1987)). Although this may be due in part 
to different pre- and post-depositional factors, it is a result also of hand collection 
of material at Cerveteri compared with sieving and careful hand recovery at the 
other sites. There are 89 fragments which were totally unidentifiable, 17 which 
are shaft fragments from the limb bones of large (cattle-equid size) animals, and 
39 which are shaft fragments from the limb bones of small (sheep/goat-pig size) 
animals. One cervical vertebra of a very small animal (that is, cat-hare/rabbit size) 
was noted: this must represent a further species not otherwise identified in this 
sample. There is a total of 36 fragments of vertebra of small animals: the majority 
is of thoracic and lumbar vertebrae. Eleven fragments of vertebra of large animals 
were isolated. Of the 103 rib fragments, 72 are of small animals and 31 are of 
large animals.

Bones of six species were identified: sheep/goat (treated as one species at 
present, given the difficulties of distinguishing the two), cattle, pig, equid, dog 
and red deer. The number of fragments of each is given in Table 1 and the mi-
nimum number of individuals of each is shown in Table 2. It will be clear that
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Ta b l e 2 - Ce r v e t e r i: Minimum number of individuals present.

Sheep/goat 8
Cattle 12
Pig 7
Equid 1
Dog 2
Red deer 1

the vast majority of the bones is of domestic animals. The only wild species re-
presented is red deer. However, the three fragments of red deer are antler pieces: 
consequently they relate to industrial rather than economic activity and the ex-
ploitation of red deer as a food resource is not necessarily indicated. There are four 
equid bones: an upper tooth, a scapula fragment (distal epiphysis fused), a meta-
tarsal fragment and a proximal phalanx fragment. It is not clear at present to which 
form of equid these bones belong. Sixteen dog bones belonging to at least two 
individuals were identified. The precise bones present are shown in Table 3. The 
presence of bones of at least two individuals is indicated by two left third meta-
carpale: adults are implied given that the epiphyses of the long bones are fused.

Ta b l e 3 - Ce r v e t e r t : Anatomical composition of the samples.

Sheep/goat Cattle Pig Equid Dog

horncore 4 29
cranium 12 23 8 — —
maxilla 3 1 4 — 1
tooth - upper 4 4 7 1 —
tooth - lower 2 2 18 — 1
mandible 11 12 17 — 2
atlas 1 1 1 — —
axis 1 1 — — —
scapula 14 4 4 1 —
humerus 9 3 14 — 1
radius 22 1 3 — 1
ulna 3 5 5 — —
metacarpal 13 28 6 — 3
pelvis 19 6 5 — —
femur 11 4 10 — 1
tibia 17 5 14 — 1
astragalus 1 4 — — —
calcanéum 2 1 7 — 2
metatarsal 9 31 8 1 2
metapodial 1 7 2 — 1
proximal phalanx 3 2 2 1 —
medial phalanx — 1 — — —

TOTAL 162 175 135 4 16
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The sample is dominated clearly by the bones of sheep/goats, cattle and pigs. 
In terms of the number of fragments and the minimum number of individuals cattle 
are slightly more common than sheep/goats, pigs being marginally less numerous 
than sheep/goats.

There are 175 cattle bones belonging to at least twelve individuals. From 
Table 3 it is clear that although a wide range of elements is present, there is a marked 
dominance of metatarsal, metacarpal and horncore fragments. A large proportion 
of these had been cut (as will be discussed below in some detail): were worked 
metapodial pieces and horncore fragments to be excluded from the sample, there 
would be a total of 98 fragments and a minimum number of three individuals only. 
Most of the cattle survived beyond 2.25-3 years, although one animal had died 
prior to reaching 2-2.5 years, and possibly in fact at c. 15-18 months (Table 4).

Ta b l e  4 - Ce r v e t e r i: Mortality data for sheep/goats, cattle and pigs.

Abbreviations: p - proximal; d - distal; m - month; y - year; NF - not fused; F - fused

FUSION DENTITION
NF F Tooth Absent Erupting Present Wear

SHEEP/GOAT
humerus d -12m 1 2 D4 — _ 1 f
radius P -12 3 7 Ml -12m — 1 1
scapula d 12 1 5 M2 14 — — 2
proximal phalanx P 35 — o P4 24-36 — — 2 fj
femur P 36-47 2 2 P2 24-36 — — 1
metacarpal d 48 3 4 M3 36 — — 8 eeffgg
metatarsal d 48 — 1
calcanéum P 48 1 1
femur d 48 3 2
tibia P 48-60 2 1
radius d 48-60 6 4
ulna P 48-71 1 1

CATTLE
humerus d 1-1.5y _ 1 D4 __ 1
medial phalanx P 1.5 — 1 Ml 5-6m — — 2 1
tibia d 2-2.5 — 3 M2 15-18 — 1 2 k
metacarpal d 2-2.5 1 17 P3 18-30 — — 1
metatarsal d 2.25-3 1 13 M3 24-30 — _ 1 k
femur d 3.5-4 — 1 P4 28-36 — _ 5 gh
radius d 3.5-4 _ 1
humerus P 3.5-4 — 1

PIG
radius P ll-19m — 1 Ml -7-1 lm _ 4 abcg
humerus d 19-23 2 8 M2 7-11 + 1 1 1
proximal phalanx P 19-23 1 1 p? '■· 11-19 _ _ 7 abbcgh
tibia d 19-23 3 3 M3_ 19-23 1 1 6 bbbc
metapodia] d 23-31 9 4
femur P 31-35 3 2
calcanéum P 31-35 + 6 1



A Group of Animal Bones 257

Ta b l e 4. (coni.)

ulna 
radius 
tibia

p 31-35++ 3
d 31-35++ 1
p 31-35++ + 2

Sources for the absolute ages:
Sheep/goat: After Bullock and Rackham 1982
Cattle: After Silver 1969
Pig: After Bull and Payne 1982
Tooth wear stages are those described by Grant (1982)

The quite advanced stage of wear upon some of the teeth would indicate that at 
least some animals achieved a great age: however, it is impossible unfortunately to 
state at what precise age or ages the majority of animals was culled. One cattle 
metatarsal shows a pathological condition. The measurements taken of the bones 
are given in Appendix 1. In Figure 1 the proportions of the distal metacarpale are 
shown graphically: two groups appear to emerge.
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fig. 1 - Measurements of the distal metacarpal of cattle. A = breadth at the distal fusion point; 
B = breadth across the distal condyles.
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Sheep/goats are represented by 162 fragments of bone, belonging to at least 
eight individuals. Using the criteria proposed by Boessneck (1969), distinctions 
were made whenever possible between sheep and goats. The following fragments 
of bone are clearly of sheep: three horncore, a cranium, a scapula, two metacarpals, 
a calcanéum and a proximal phalanx. For goat there are fragments of a horncore, 
humerus and two radii. Therefore, sheep would appear to have been perhaps twice 
as numerous as goats. Although a fairly wide range of anatomical elements is present, 
certain bones are more common than others. The bones of the upper parts of the 
limbs are well represented, those of the limb extremities poorly: this may be 
related in part to a lack of sieving. Sheep/goats died at a range of ages: one 
animal had died soon after birth; another died in the latter part of its first year; 
most animals lived beyond 12 months. Whilst some animals died at c. 48 months, 
a quite significant number survived beyond 48-60 months. In Appendix 1 are listed 
the measurements which could be taken of the sheep/goat bones.

The 135 pig bones identified are from at least seven individuals. The precise 
anatomical composition of the sample is shown in Table 3. Cranial and dental 
elements are particularly common: this is a frequent occurrence in archaeological 
samples for, amongst other reasons, these elements are quite easily identifiable 
to species and teeth have a robust structure so survive well. The lower parts of 
the limbs are not well represented. One pig had died before reaching 7-11 + 
months, one at c. 7-11+ months, and one at c. 19-23 months. Most animals sur-
vived to the beginning of their third year, although it seems likely that many 
animals died within the first few months of this year. Only one animal reached 
31-35+ months. Distinction can be made between male and female pigs on the 
basis of the upper and lower canines: there are three fragments from females and 
ten from males. Even given that male canines have a more robust structure, there 
appears to be a greater number of males than females. Measurements taken of the 
bones are given in Appendix 1.

Details of butchery markings observed are given in Table 5. Too few data

Ta b l e 5 - Ce r v e t e r i: Butchery markings

Cattle
0718 humerus distal condyle fragment; lateral 90% present i.e. medial fragment cut 

off; proximal edge is uneven, having been cut from various directions.
0719 ulna Processus anconaeus fragment; cut from c. mid point on olecranon 

towards the centre of the articular surface.
0057 pelvis caudal peripheral acetabulum plus part of ischium; cut across aceta-

bulum c. mid point.
0237 tibia distal dorsal split; cut from point mid epiphysis to shaft edge at c. 

92.00 mm.
0263 metatarsal distal third of bone; two deep cut marks on the medial side of the 

shaft towards the proximal end of the fragment.
0117 astragalus lateral proximal part removed.
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Ta b l e 5. (coni.)

0466 astragalus lateral proximal part removed; slice taken from lateral surface at 
end.

0171 astragalus distal plantar part removed.

Sheep/goat
0462 scapula cut on peripheral face of the neck and then snapped.
0083 radius cut notch on medial side just below the proximal fusion point.
0177 pelvis cut on distal face of peripheral part of the ischium and then snapped.

Rig
0313 scapula achsial and cranial parts of the glenoid process removed.

Unidentifiable
0080 indeterminate block of bone - all edges smooth and clean.

Ribs
0019 small cut on lateral side and then snapped at one end.
0045 small cut on medial side at both ends and then snapped.
0064 small cut at both ends, probably from lateral side.
0213 large cut at one end.
0234 small cut at both ends, plus cut marks parallel to one cut edge on the 

medial side.
0267 large cut mark on one side.
0277 small cut at both ends.
0402 small cut on medial side and then snapped, one end only.
0455 small cut at ventral edge on lateral side and then snapped.
0691 small fine cut marks on medial side just ventral to the head.
0692 small two fine cut marks on medial face.
0741 small cut at one end.

Vertebra
0733 small cervical split 50% present.
0453 small thoracic split 70% present.
0066 small lumbar split 55% present.
0538 small lumbar split 50% present.
0677 small lumbar split, cranial 45% present, caudal 95% present.
0542 large lumbar split 55% present.

are available for real patterns to emerge. However, it is clear that, at least for 
sheep/goats and cattle, the carcase was split into two halves along the spinal column.

One bone (a cattle metapodial) has a weathered surface. Of the 46 bones from 
context 83/72, 45 are burnt. Three other fragments are burnt: pig calcanéum 
(85/23), a small animal long bone fragment (83/96), and a sheep/goat femur 
(83/90).

EVIDENCE RELATING TO BONE WORKING

A total of 46 fragments of bone appear to result from bone working activity. 
The cut edges upon these bone fragments are very clean: a sawing action may be 
implied. In general a level surface occurs although in a few instances the bone 
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appears to have been sawn around almost all the circumference although snapped 
clear at the last moment and occasionally a difference may be seen in the level of 
the surface at the starting/finishing point. Although the majority of these fragments 
(36 items) is from cattle metapodials, other examples included in this category 
are fragments of cattle horncore (five), cattle radius (one), cattle tibia (one) and 
red deer antler (three). It is assumed that these fragments represent the discard 
resulting from the working of bone: for example in the case of the long bones 
the shaft may have been used as a handle (see for example, the bronze mirrors 
with a bone handle: De Gr u mmo n d 1982, 11). A great number of the cattle 
metapodial fragments, although, it must be asserted, not all, has been worked. 
The fragments divide into two main groups: 1) those in which the proximal surface 
is present with a small amount of the proximal shaft; 2) those in which the distal 
end is present together with a small amount of the distal shaft. Fragments from 
the central portion of the shaft are rare. The patterns observed on the cattle 
metapodial fragments are illustrated in Figure 2. The bars at the side of the 
proximal and distal ends of the metacarpal and metatarsal give an impression (based 
on metrical and visual criteria) of the points at which the bones were cut (each 
horizontal line being one example). All other instances of edges resulting from 
bone working have been sketched on to the outlines. In addition to having a cut 
edge at the proximal end of one distal fragment of a metacarpal (0425), it was 
observed that a sub-circular hole had been bored through the dorsal part of the 
shaft, just proximal to the foramen. A fairly constant pattern emerges from these 
data discussed above, implying a fairly organised activity. The radius fragment 
(0074) is the medial part of the distal end of the bone (the length of the fragment 
being c. 88. mm): there is a cleanly cut/sawn edge at the proximal end of the 
bone. The tibia fragment (0603) is from the unfused proximal end of a bone (that 
is, the proximal c. 50. mm): the distal edge is cleanly cut/sawn. Two horncore 
fragments (0296, 0650) have been cut around part of their proximal edge although 
then snapped from the other part of the horncore or cranium; another two frag-
ments have very clean cut/sawn surfaces at the proximal edges but uneven breaks 
at the distal ends; the final horncore fragment is a slice which has one cut edge only. 
The three red deer antler fragments found have all been worked in some way: 
1) 0670 - a tine which has a cut face at its proximal edge; 2) 0717 - a tine frag-
ment which has a cut face at its proximal edge and from which a slice has been 
removed along one side; 3) 0715 - a brow fragment one side of which has a 
cleanly cut edge.

DISCUSSION

Clearly the subsistence economy of the community at Cerveteri depended pri-
marily, if not entirely, upon the exploitation of domestic animals. Although it may
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B

fig. 2 -Patterns of cutting noted on cattle metapodials. A = metacarpal; B = metapodial; C = 
metatarsal; dorsal view in all cases. A dotted line joining two heavy lines indicates that this repre-
sents a single fragment which has been cut at both ends. The arrows point away from the part 

of the bone which remains.

be inferred from the presence of antler fragments that red deer were to be found 
within the vicinity of the site, there is no clear evidence for their exploitation 
as a food resource. There is evidence from other sites of this period such as San 
Giovenale (So r r e n t in o  1981a, 1981b) and Bolsena (Sc a l i 1987a; Pe n n a c c h io n i 
1976, 1977) for the hunting of red deer and pictorial representations provide 
further evidence (as is shown by Ca mpo r e a l e [1984, plates lib, X, XXXIXa for 
example]). Whilst dogs may have been kept as household pets, they may also have 
been used as guard-dogs (whether of the settlement or of the animal stock) and 
in hunting (Ca mpo r e a l e 1984, plate LVIII). From the small number of bones 
found, it has not been possible to identify the precise form of equid present in 
this sample. Horse bones were identified at Populonia (De Gr o s s i Ma z z o r in  
1987), San Giovenale (So r r e n t in o  1981b) and Bolsena-Gran Carro (Sc a l i 1987a) 
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whilst horse and ass bones were found at Acquarossa (Ge jv a l l  1982). Equids 
may have been used as a means of transport and as working animals in agricultural 
activities.

Sheep/goats, cattle and pigs formed the critical components of the subsistence 
economy. As has been pointed out above, although the bones of cattle dominate 
the sample, a large portion of it is refuse from bone working activity. However, 
it may be inferred perhaps that the carcases of all the animals of which the me- 
tapodials have been recovered were brought to the site and consumed, even if the 
remains are not contained in this particular sample. It is clear that cattle could 
have provided an enormous portion of the meat supply: whilst some were killed 
perhaps specifically for meat while reasonably young, others were raised for se-
condary products and possibly as working animals, although ultimately forming 
part of the meat supply. Few comparisons may be made regarding the metric data. 
It appears that the cattle at Cerveteri were larger than those at Satricum (Cl a r k  
forthcoming). The sheep/goat population is in fact dominated by sheep. Given 
that a quite substantial number of animals survived to reach maturity, wool may 
have been an important commodity. Meat and dairy products were no doubt also 
important to the economy, even if, as in the case of meat, the contribution may 
have been comparatively slight. The animals appear to have been of a size similar 
to those at Satricum (Cl a r k  forthcoming). Pigs formed, in all probability, a se-
condary meat resource. Most animals died as sub-adults, a point at which they 
should have attained an optimal meat weight. There is a predominance of male 
pigs: it is probable that such pigs were culled selectively from a larger herd kept 
within the vicinity of Cerveteri rather than at the site itself. The pigs are smaller 
than those at Satricum (Cl a r k  forthcoming).

The animal bones from and the implied economy at Cerveteri must be viewed 
in the light of the analysis of material from other sites of similar date within this 
region, such as Bolsena-Gran Carro (Sc a l i 1987a), San Giovenale (So r r e n t in o  
1981a, 1981b), Acquarossa (Ge jv a l l  1982), Blera (Sc a l i 1987b), Populonia (De  
Gr o s s i Ma z z o r in  1987) and Pyrgi (Co l o n n a  1987).

The relationship between cattle, sheep/goats and pigs at Cerveteri is different 
to that noted for other sites. Whilst at Acquarossa and San Giovenale cattle are 
the dominant species (as at Cerveteri), the roles of sheep/goats and pigs are much 
less than at Cerveteri. Whilst pigs are of least importance at Cerveteri, they are 
the dominant species at Populonia and are also numerous at Bolsena-Gran Carro. 
Exploitation of cattle for their primary and secondary products was noted at 
Acquarossa, Populonia and Bolsena-Gran Carro. Secondary products may have 
been the major objective behind the exploitation of cattle at San Giovenale, and 
meat production the main aim at Satricum. A multi-goal approach to sheep/goat 
raising was noted at Acquarossa, San Giovenale and Satricum. In contrast meat 
procurement appears to have been the main aim at Populonia and Bolsena-Gran 
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Carro. Whilst the pig raising regimes at Cerveteri and Bolsena-Gran Carro were 
fairly intensive, those at Satricum and San Giovenale appear to have been extensive.

As Ampolo stated in the introduction to the Etruscan volume of L’alimenta-
zione nel mondo antico, « Lo studio dell’alimentazione degli Etruschi è purtroppo 
solo agl’inizi e le fonti disponibili sono poche, spesso isolate e, soprattutto, non ci 
danno ancora una serie omogenea e coerente ai dati » (Ampo l o  1987, 9). Certainly 
with regard to the archaeozoological data, there are few samples and those that 
there are are, in general, very small and individually of rather limited value. 
However, cumulatively they are beginning to present a picture of Etruscan eco-
nomic systems.

Gil l ia n  Cl a r k
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APPENDIX 1

Ce r v e t e r i: me t r ic  d a t a

All measurements are given in millimetres and are accurate to the nearest 
0.1 mm. The measurements have been taken in general following the recommenda-
tions of von den Driesch (1976).

Key:

horncore 1. greatest diameter at base
2. least diameter at base

maxilla 1. length of M3, measured at the biting surface for cattle and sheep/ 
goats, along the alveoli on the buccal side for pigs

2. breadth of M3, measured at the biting surface for cattle and 
sheep/goats, along the alveoli on the buccal side for pigs

mandible 1. length of M3, measured at the biting surface for cattle and sheep/ 
goats, along the alveoli on the buccal side for pigs

2. breadth of M3, measured at the biting surface for cattle and 
sheep/goats, along the alveoli on the buccal side for pigs

3. length of the molar row, measured along the alveoli on the buccal 
side

4. length of the premolar row (P4-P2), measured along the alveoli 
on the buccal side

5. height of the mandible behind M3 from the most aboral point of 
the alveolus on the buccal side

6. height of the mandible in front of Ml
7. height of the mandible in front of P2

atlas 1. breadth of the cranial articular surface
2. breadth of the caudal articular surface

scapula 1. greatest length of the glenoid process
2. greatest length of the glenoid cavity
3. breadth of the glenoid cavity
4. smallest length of the neck of the scapula

humerus 1. breadth of the distal epiphysis
2. breadth of the distal articular surface
3. height of the distal articular surface

radius 1. breadth of the proximal end
2. breadth of the proximal articular surface
3. depth of the proximal end
4. breadth of the distal end
5. breadth of the distal articular surface
6. depth at the distal fusion point
7. greatest length

ulna 1. breadth of the proximal articular surface
2. depth across the Processus anconaeus
3. smallest depth of the olecranon
4. length of the olecranon
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pelvis 1. length of the acetabulum including the lip
2. length of the acetabulum on the rim

femur 1. breadth of the distal end
2. breadth of the proximal end
3. depth of the Caput femoris

tibia 1. breadth of the proximal end
2. smallest breadth of the diaphysis
3. breadth of the distal end
4. depth of the distal end
5. greatest length

astragalus 1. length of the lateral half
2. length of the medial half
3. breadth of the lateral half
4. breadth of the medial half
5. breadth of the distal end

calcanéum 1. greatest length

metapodial (cattle, sheep/ 
goat, equid)

1. breadth of the proximal end
2. depth of the proximal articular surface
3. smallest breadth of the diaphysis
4. breadth at the distal fusion point
5. breadth across the distal condyles
6. depth at the distal fusion point
7. length from the proximal end to the unfused distal surface
8. greatest length

metapodial (pig, canid) 1. breadth of the proximal end
2. breadth of the distal end
3. greatest length

phalanx
1. breadth of the proximal end
2. smallest breadth of the diaphysis
3. breadth of the distal end
4. greatest length, measured on the peripheral half

1. 2. 3. 4. 5. 6. 7. 8. Bone

SHEEP/GOAT

maxilla 16.5
18.3

11.2
11.3

mandible 17.6 7.4 46.9
19.8 7.6 50.1
21.1 8.3 44.8 34.6 23.1

20.9
21.3 8.2 49.7 36.3 23.2

23.6 24.6
8.7

20.3 8.1

atlas 46.5 42.4

19.5

0178
0649

0023
0070
0130
0326
0327
0569
0597
0679

0473
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128.1
118.2

1. 2. 3. 4. 5. 6. 7.

scapula (sheep) 32.1 25.7 20.6 19.5
28.5 23.0 17.1
33.8 26.7 23.4
34.1 28.1 20.9
32.6 26.3 21.0 18.1

humerus (goat) 29.5 17.4

radius 32.6 30.8 16.7
29.4 25.1 18.3

(goat)
25.4 22.9 17.5

29.2 26.8
26.7 23.0 17.5 146.0

14.1
31.9 29.2 17.3

29.4 24.4
31.4 28.8 17.4

ulna 16.8 24.4 21.7 35.5
16.5 25.0

metacarpal 22.1 16.7 12.8 25.3 24.7 13.0
13.2 25.7 24.6 12.422.0 16.2 13.2 97 2

20.5 15.2 11.4 93.9
27.5 27.5 14.524.1 18.0

femur 39.9
44.5

36.0

tibia 39.7 12.7 23.4 18.8 180.0
24.6 17.7

metatarsal 22.1 22.1 11.821.7 22.3

calcanéum 51.2

proximal phalanx 13.4 10.3 12.2 37.3
12.6 9.9 11.4

8. Bone

0411
0461
0462
0480
0524

0115
0004
0005
0011
0083
0303
0316
0487
0596

0705
0743
0328
0440
0488
0547
0606
0694
0272
0562
0728

0007
0595

0047
0249
0612

0412
0735

CATTLE

horncore 68.3
76.2 51.7
79.8 58.1

61.4
50.8 49.4
55.9 43.0

mandible 40.9 17.7

ulna 54.0

metacarpal 64.4 34.7

60.7 34.4

45.0

44.8 48.9 23.0

0197
0295
0296
0444
0506
0628
0150
0314
0536

0033
0058
0075
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1. 2. 3. 4. 5. 6. 7. 8. Bone

metacarpal 57.3 64.1 28.2 0077
47.7 53.6 26.1 0079
56.9 65.4 27.7 0151

60.1 32.8 167.0 0152
57.1 60.2 29.2 0201
61.6 67.4 31.6 0203

60.6 34.1 0205
60.4 67.2 30.2 0342

59.1 33.2 0345
49.3 27.5 0346

60.2 70.4 32.5 0372
50.7 56.3 27.5 0489
47.1 50.8 26.8 0553

51.7 30.6 0685
51.5 47.8 24.9 0695
55.4 59.8 27.5 0708
49.9 53.6 25.8 0710

pelvis 54.7 49.4 0183

astragalus 55.6 33.8 36.4 0117
60.5 0466

65.3 60.4 41.4 0529

metatarsal 60.1 64.1 33.1 0032
44.0 43.2 0076

53.7 59.9 28.3 0172
49.9 57.2 27.3 0299
46.8 50.3 28.2 0300
50.0 56.7 26.4 0343

51.5 46.8 0344
53.3 43.9 0362
47.9 47.3 0534
51.1 45.5 28.5 53.2 57.6 28.9 232.0 0535
49.2 43.6 0624
59.0 47.4 0638
53.4 46.3 0640

46.8 51.3 25.0 0682
28.8 0707

proximal phalanx 33.5 0525

medial phalanx 32.1 26.7 26.5 42.3 0423

PIG

maxilla 30.5

mandible
28.7
30.3
29.1

humerus

19.0

15.0
15.1 60.9
15.4 47.8
14.4

34.5

35.8
35.8
36.7

28.3
29.6 24.6
29.3 25.1

0223

0204
0207
0528
0563
0594

0069
0474
0486
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1. 2. 3. 4. 5. 6. 7. 8. Bone

tibia

humerus 37.6
35.5

30.3
28.2

25.6

radius 26.2 17.2

metacarpal III 16.1

IV
16.1
13.8
14.5
14.6

16.1
10.6

68.6

14.8
15.0

15.9 67.7

pelvis 28.1
30.4
28.6

25.6

0533
0637

0625

0114
0418
0113
0329
0557
0616
0634

0027
0427
0742

27.2 24.1
27.0 22.2
27.7 23.3

0265
0558
0611

proximal phalanx

metatarsal III 14.1
13.7
15.1 16.0 80.7

IV 14.9
14.3
14.2

12.1

0026
0523
0576
0260
0627
0659

13.5 16.0 33.6
11.4 12.6

0056
0186

EQUID

scapula 63.3 51.4 0248

metatarsal 36.4 0352

proximal phalanx 37.8 0325

DOG

humerus 30.9 22.2 18.3 0235

metacarpal III 8.3 9.3 64.1 0161
8.1 9.3 67.4 0162

V 8.8 7.8 49.2 0181

femur 35.5 18.6 0293

tibia 32.4 0081

calcanéum 35.6 0284
43.6 0385

metatarsal II 5.0 7.7 60.1 0182
IV 5.8 0645


