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Ritual sacrifice during the Archaic period. The bone remains from Agios Elias. 

 

Emmanuelle Vila 

 

 

 

Introduction 

The excavation in 1997 of the Archaic temple at Agios Elias in Arcadia (Peloponnese) under 

the auspices of the Swedish Institute at Athens and under the direction of J. Forsén has 

yielded a large amount of bone remains
1
. The faunal assemblage comes from two excavated 

trenches, one made south of the temple (A) and one east of the temple (B) (Fig. 71). In the 

latter trench (B) at c. 10 m from the eastern end of the temple, an open-air cult place with 

probably a hearth altar has been recorded, certainly already in use at the very end of the 

seventh or beginning of the sixth century BC. Most of the bone remains come from this altar 

only a fraction of which could be excavated. Trench A1, north of the cella wall, contains from 

locus 10 onwards material dated to the Geometric and Archaic periods with slight emphasis 

on the Geometric period (900-700 BC). Trenches A2 and A3 were opened south of Trench A1 

and of the cella wall. They contain mostly pottery of Medieval date: the late Archaic temple 

foundation was reused as the setting of a Medieval church and some burials have been entered 

under the church floor. The cleaning of the rough-cast for the architectural study of the 

temple, produced very few animal remains whose dating is not clear but according to the 

archaeological material would date mainly to the Medieval period (J3, J6, LM2, M3 and M4).  

 

 

Statement of methods 

The animal remains have been excavated stratigraphically and collected by trench units using 

loci and pail numbers
2
. The zooarchaeological study of the animal remains has been carried 

out during two stays in Arcadia in July 1997 and July 1998. Identification of bone specimen 

to skeletal element and to species was undertaken in the field using when necessary 

comparative osteological atlases
3
. Attempts to distinguish between sheep and goat were made 

using morphological criteria outlined in various studies
4
.  Measurements taken on well-

preserved bones of adult specimens follow the zooarchaeological standard protocols
5
.  

 

For estimation of age-at-death, epiphyseal fusions were scored for caprines
6
, pigs and cattle 

following Silver’s data for different skeletal elements
7
. Age estimation was done on caprine 

                                                           
1
 Forsèn et al. 1999; Vila 2000, 201-202. 

2
 Unfortunately the pails of some loci in Trench B (B2 locus 4, B3 locus 3 and locus 4) have been mixed by 

accident during the zooarchaeological study. 
3
 Schmid 1972; Barone 1965. 

4
 Boessneck et al. 1964; Payne 1985; Prummel & Frisch 1986. 

5
 von den Driesch 1976. 

6
 The term caprine here is taken in the broad sense of the Caprinae family, which includes sheep and goats 

species. It is used throughout the text to designate the ”sheep and goats” group. 
7
 Silver 1969; see Vila 1998, 23. 
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teeth, following the method of Vila
8
 and Helmer

9
, which combines visual observations of the 

occlusal surface according to Payne
10

 and, with improvement, a height index according to 

Ducos
11

. Sex determination was based on morphological criteria, for caprines on the pelvis 

and skull
12

, for pigs on the canine teeth
13

. 

 

Data are presented here on the basis of the number of identified specimens (NISP) and of the 

fragments’ weight (in grams). Specimens that could not be taxonomically identified but only 

anatomically distinguished were consequently recorded in size categories: small to medium-

sized mammals (SM), large mammals (LM). Small fragments which were neither 

taxonomically identified nor anatomically distinguished have been classified as unidentified.  

 

 

Overview of the faunal assemblage 

The material recorded includes approximately 10 000 animal remains of which only c. 1550 

could be identified at the taxonomic level (Tab. 1). The animal remains are in a very 

fragmentary condition and 90% are burnt (Tab. 2). Therefore a very large amount of remains 

could not be securely identified at the species or genus level (c. 8700 NISP for a weight of c. 

6500 g). Most of the animal remains come from Trench B (98 %). Trench A delivered only 

187 animal remains (1.7 %), other contexts (locus J3, J6, LM2, M3 and M4) from the temple 

delivered 32 animal remains (0.3 %)  (see Appendix Inventories).  

 

For the largest part, the identified bone remains belong to domestic animals, caprines (Ovis 

aries/Capra hircus), pig (Sus cf. domesticus) and cattle (Bos taurus); there is, however, an 

overwhelming predominance of caprine remains (92%) over other species, the frequencies of 

pigs (3.6%) and cattle (2.9%) being very low (Fig. 72).  Besides, a small number of bone 

remains belongs to other mammalian taxon, donkey (Equus asinus), hare (Lepus capensis), 

cervid (Cervidae sp.), small carnivore, mouse (Mus sp.). Among the animal remains, birds, 

reptilian (tortoise, lizard) and batrachian remains as well as terrestrial and marine molluscs 

have also been found. At last, the studied assemblage includes also several human bones, 

mostly from Trench A, a single one from Trench B, which are related to the Medieval tombs 

found during the excavations. 

 

Depending on the excavation trench, bone preservation differs quite a lot in terms of bone 

fragmentation and burning traces. Considering the average weight of bone remains (Fig. 73), 

the bone fragmentation is clearly greater in the Trench B assemblage (average weight ± 1 g) 

than in the Trench A one (average weight ± 2 to 3 g) and other locus assemblages (average 

weight ± 5.5 g). Bones from Trench A are mostly unburnt, unlike those from Trench B. A 

                                                           
8
 Vila 1998, 28. 

9
 Helmer et al. 2007, 46. 

10
 Payne 1973, 294; 1987, 610 and following. 

11
 Ducos 1968, 10-13. 

12
 Boessneck et al. 1964. 

13
 Schmid 1972. 
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high percentage of bone remains from Trench B are heavily burnt/charred - this is especially 

true for Trenches B1 and B3 (Tab. 2, Fig. 74). The burning is too severe to reflect ordinary 

cooking practices. The strong relationship between the incidence of burning damage and bone 

fragment length
14

 explains that the bones from Trench B are smaller (< 3 cm) in average than 

the bones from Trench A. Carbonized fragments are the most frequent among the burnt bones. 

However, various grades of burning are present based on color criteria
15

: lightly burnt or half 

carbonized (brown), fully carbonized (completely black), half calcined (more black than 

white), more than half calcined (more white than black), fully calcined (completely white). 

99% of the bones from Trench B3 located on the ash altar are carbonized or calcined. Very 

few bones (less than 10%) from Trench A and the other loci present traces of burning. 

Moreover the burning patterns - surface color and location of burning marks - on most of 

them might indicate food-processing and cooking activities
16

.  

 

Besides burning, some other bone surface modifications referring to butchery and meat 

processing, and carnivore damage have been recorded in a low frequency on the surface of 

unburnt bones (Tab. 3; Figs. 75-77). Chop marks and cut marks evidence three butchery 

behaviors: skinning, disarticulation/dismembering and defleshing. They occur on the major 

joints of the limbs (disarticulation) as well as on the diaphysis of long bones (defleshing) and 

on the extremity of limbs (skinning). Several butchery marks have been observed on shoulder 

and elbow joints and hip and knee joints of caprine, pig and cattle. Some have also been 

recorded on ribs and vertebrae. Other cut marks on cranium bones (nasal and frontal bones) 

might evidence skinning. A cut mark on a cattle hyoid bone might be the result of tongue 

processing for consumption. Cut marks are very difficult to detect on the surfaces of burnt 

bones and to distinguish from heat cracking. Evidence of cut marks on burnt bones has been 

observed only once on a single caprine patella. 

 

Carnivore damage as gnawing marks and digestion traces have been recorded on various 

unburnt bones from all body parts, especially on limb extremities. This is an indication that 

the bones were left exposed and that dogs (or other carnivores) had access to them. 

 

 

Archaeozoological analysis 

 

Species identification 

The assemblage from the temple at Agios Elias consists mostly of remains from the main 

breeding species, sheep, goat, pig and cattle. Besides, only one phalanx from an equid has 

been recorded (B1, locus 17). According to its general size, the bone (unburnt) comes from a 

                                                           
14

 Stiner et al. 1995, 224-225. 
15

 Shipman et al. 1984, 312-313, Stiner et al. 1995, 226. 
16

 When a whole piece of meat is roasted, the bones are usually not burnt, even less carbonized and calcined. 

Indeed, the flames do not reach the bone unless it is not covered with meat. Only small exposed parts of the bone 

may exhibit evidence of burning: Kent 1993, 348.   
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donkey. No remains of dog have been identified although carnivore damage has been 

observed on the surface of unburnt bones gnawed while they were still out in the open air. 

Remains of wild animals are very rare (Tab. 4). Among the wild animals, hare is the most 

common animal. Hare remains appear in almost all archaeological contexts from Trenches A 

and B and do not present any traces of burning. A cut mark on the proximal extremity of a 

radius evidences meat processing (disarticulation) and consumption of the hare (B1, locus 2). 

Digestion traces on another hare bone, a calcaneus, is probably due to a carnivore (B3, locus 

1).  

A single fragment (unburnt maxillar bone) of a small-sized animal could belong to a carnivore 

(Mustelidae?) (B1, locus 18). One of the most widespread mustelids still in Greece today is 

the marten (Martes foina). The pine marten, the weasel and the ferret have also been 

identified in archaeological contexts, but for zoogeographical reasons, it is likely that the 

mustelid present in the area of Agios Elias was the marten
17

. 

Cervidae are represented by two small unburnt fragments of antler (6 x 3 cm: B2, locus 1; 3 x 

1 cm: B3, locus 7). Remains of the postcranial skeleton are entirely absent. The larger antler 

fragment comes from the main beam and exhibits cut marks. The presence of antlers does not 

mean that deer have been sacrificed and eaten on the site. Antlers represent above all an 

object, either a trophy or a decoration or raw material for handicraft. 

Five bird bones have been found in Trenches A and B (one burnt). The remains of rodent (5), 

lizard (2), terrestrial gastropods (12) and perhaps of tortoise (5) might represent intrusive 

animals that used to live in holes or go underground at certain times of the year. The marine 

remains are negligible: two shells of marine mollusc that could evidence consumption, tool or 

ornament use (B1, locus 9: Cardium sp.; M, locus 1: oyster). 

 

Caprines represent the largest group among the animal remains generally speaking as well as 

among the domestic species. Considering the very low frequency of pig remains and the 

absence of dog and of wild mammals, it is likely that most of the bone remains from medium-

sized species are related to caprines.  

Differentiation between the bones of sheep, goat and pig is particularly difficult when they are 

highly burnt and fragmented. Therefore the distinction could only be made on a small number 

of bones especially on unburnt remains. All caprine remains from Trenches A and B that 

could be surely assigned to species belong to sheep whereas no bone remains could with 

certainty be attributed to goat. Goat remains (NISP = 3) have only been identified in the 

rough-cast loci (J3, LM2 and M3) dated to the Middle Ages. 

Numerically pigs and cattle are very few, they represent 56 and 45 identified specimens, 

respectively. Pig remains have been attributed to the domestic form according to the general 

size of the bones. 

 

Skeletal distribution 

                                                           
17

 Yannouli    2003, 184. 
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Skeletal distribution of caprine remains indicates that despite the small size of the assemblage 

all major body parts are present in the faunal assemblage from Trench A (Fig. 78 and 

Appendix Skeletal element distribution). However, the faunal assemblage from Trench B 

presents significant differences among the skeletal distribution of caprines. Remarkable are 

the very high frequency of hind-limb parts (89 %) and the very low number of remains from 

the head, fore-limb and distal extremities (less than 3%). In addition, there are remains of the 

trunk (8%). 

Skeletal distribution of pig and cattle has been figured only for the Trench B assemblage (Fig. 

79) since the NISP of those two species for Trench A is too low to permit interpretation (see 

Appendix Skeletal element distribution). Unlike the results of caprine skeletal distribution, all 

major body parts of pig and cattle are present in the Trench B assemblage. Head remains 

(cranium fragment and single teeth) are definitely common (half of the remains for pig and 

cattle). Fore- and hind-limbs are well represented. Distal extremities are also present for both 

species. Very clearly, skeletal representations are rather different among the domestic taxa, 

especially between caprines and cattle / pigs.  Both sides right and left are represented for the 

three taxa. 

Most remains from Trench B are burnt bones from the hind-limb and trunk of small and large 

mammals (Tab. 5). A closer look at the anatomical distribution reveals that the burnt remains 

are heavily dominated by femur elements (Figs. 80-81) and secondly by patellae (Fig. 82), 

sacrum fragments and caudal vertebrae of caprines (Fig. 83) with some of cattle. The burnt 

remains are also concentrated in Trench B3 (Figs. 84-85). The estimate of how many 

individuals are represented in the burnt material has been done based on various bone parts. 

The Minimum Number of Individuals (MNI) takes into account epiphyseal stages and right 

and left sides whenever possible. For the small mammals, probably only sheep, patellae give 

an MNI of 120, proximal femurs give an MNI of 100, distal femurs an MNI of 120 and 

femurs from neonatal or infantile individuals an MNI of 16. Three patellae from cattle could 

also be identified and give an MNI of 2. Regarding their thickness some few unidentified 

bone fragments might originate from cattle femora, however they do not allow an MNI 

estimate. No single bone in the burnt material could surely be identified to pig.  

No preference for a side could be noticed on the patellae. Both sides right and left are 

represented and the difference (right/left = 1:1.3) does not appear meaningful. 

MNI estimates have also been done for the unburnt bone material on cranial and postcranial 

elements (caprine MNI = 10; pig MNI = 3; cattle MNI = 2). 

 

Estimation of age-at-death 

According to the estimation of age-at-death based on the epiphyseal fusion of postcranial 

bones, the age analysis for caprines and pigs indicates that all age groups are present (Tab. 6). 

That is true for the burnt bone material from Trench B (caprines) as well as for the unburnt 

bone material from Trenches A and B (caprines and pigs).  

Very young animals (from birth age to few weeks old) are well represented in the burnt bone 

(25% of the remains) as well as in the unburnt material (10% of the caprine remains, 35% of 

the pig remains). Nearly 40 diaphysis of burnt femora may have come from infantile or 

neonate individuals (Fig. 86). Identification to the species level is uncertain on such elements. 



 6 

They might be either piglets (?) or lambs
18

. In the burnt assemblage still, half of the bones 

(52% of the remains) belong to adult animals (sheep?) of more than 4 years of age (epiphyseal 

fusion of the proximal and distal femur). 

Estimation of age-at-death has also been done on unburnt caprine teeth (Tab. 7). The 

mortality profile is marked by a high proportion of young/sub-adult caprines and a culling 

peak of animals 1-2 years old (Fig. 87). Unlike the epiphysis data, the teeth data indicate a 

selection for tender meat and also provide evidence of the possible exploitation of dairy 

products
19

.  

 

Sex determination 

Sex determination could only be carried out on a few bones. In pig, two canine teeth belong to 

boar (B1, locus 6 – B1, locus 10). In sheep, two pelvic bones (A3, locus 3 – B2, locus 3) 

come from ewes. Two hornless skulls could also belong to ewes (A2, locus 4). The absence of 

horns in rams seems to be a character of modern breeds. The two skulls were found in a cavity 

which should be dated to the Roman or Medieval period. They are almost complete with 

cranium and mandible. Even the hyoid bone is present. Butchery marks appear on occipital 

bones (occipital condyle and basilar portion of the occipital) of the two skulls attesting the 

disarticulation of the head and the separation from the trunk at the first cervical vertebra 

(atlas) joint. No burnt traces were recorded. According to these two skulls, females of the 

Medieval sheep breed of Agios Elias are hornless. The very good preservation of the skulls – 

completely different from the rest of the bone material – indicates that these remains (heads 

from sacrificed victims) constitute a singular deposit that has probably a symbolic meaning. 

However, we cannot possibly know whether the deposit is related to the building of the 

Byzantine church or to the Medieval burials.  

 

Butchery 

According to the lack of pelvis fragments in the burnt material and the absence of chop marks 

on the proximal and distal extremities of femur, the hind-limb might have been separated 

from the trunk at the pelvis/femur joint and from the extremities at the femur/tibia joint. The 

removal of the thighbone has probably been done very carefully with a knife that left cut 

marks on the acetabulum of the pelvis (see Fig. 75) and likely left the patella attached to the 

femur. Therefore regarding the sacred butchery, rather standardized practices seem to have 

been performed at Agios Elias. Such practices, removal of the thighbones with a knife, have 

also been noticed in Tegea
20

 as well as in other sanctuaries such as Miletus
21

, Eretria
22

, 

Thasos
23

 etc. 

                                                           
18

 The assumption that the burnt femora could also come from piglets is partly weakened by the fact that pigs are 

rare in the bone assemblage of Agios Elias and also by Reese’s remark: when piglets are burnt, they are burnt 

whole (Reese 2004). 
19

 The interpretation of culling profiles is based on the caprine management within present-day herding systems 

in South-East France, cf. Helmer et al. 2007, tab. 1, p. 48. 
20

 Vila 2014, 551. 
21

 Peters & von den Driesch 1992. 
22 Chenal-Velarde & Studer 2003, 217. 
23

 Pariente et al. 1996, 810. 
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Discussion  

 

The thysia 

The animal remains from the archaic temple at Agios Elias witness animal selection, 

butchering and processing in a Greek religious and sacred context
24

. The Agios Elias bone 

assemblages of Trench B are clearly the remnants of cultic activities related to the sacrifice of 

animals and evidence, at least in part, the two main events of the Greek ritual, the thysia 

sacrifice and the communal meat consumption, each with its own features. The thysia
25

, 

called at first "Olympian" sacrifice, has been defined as a ritual slaughter and butchering of 

carcasses with libations and offerings to the gods that ends with collective meals or general 

distributions of equal portions of meat to the population
26

. This ritual is meant to render the 

gods favorable and make them a part of the process. It constitutes a means of communication 

from the humans to divinities
27

. It is probably also a way of dividing meat equally among the 

people under the auspices of a divinity. Representations of the sacrificial space, actors and 

victims appear on vase paintings and votive reliefs; in particular the Attic vases offer a rich 

iconography whose interpretation has brought complementary information to the 

understanding and knowledge of the animal sacrifice: slaughtering places (bloodstains on the 

altar), butchering practices (killing of the animal, defleshing of the thighbone), offering of the 

god’s portion to the fire (tail of the victim)
28

. 

One of the most crucial moments of this ritual consists in dedicating to the gods and burning 

on the altar two very precise defleshed parts (meria and osphys) of the animal, namely the 

bones of the thigh (femur and patella) and the caudal spine (sacrum, caudal and coccygeal 

vertebrae)
29

. The “god’s portion” of the animal burnt on the altar has been the subject of 

considerable debate. However, some representations clearly figure the tail on the altar, others 

present thighs hanging in such a way that they might have been boneless
30

. Some scholars 

have suggested that according to each sacrifice meria may signify either burnt bare bones, fat-

wrapped bones or entire back legs with meat
31

. The general opinion is that the bones were 

bare and the portions would have been wrapped in fat before being placed in the fire on the 

sacred hearth
32

. Experimentations done with bare thigh and tail bones wrapped in the 

                                                           
24

 We will not discuss here the faunal assemblages of Trench A, which come mostly from more recent levels. 
25

 The original meaning of the Greek word, thuein, ‘killing an animal’, is ‘to make smoke’ (Chantraine 1977, 

448-449, cf. also Naiden 2015, 79).  
26

 See Ekroth 2002, 1.4. Thysia sacrifices followed by dining, 179 and following; Ekroth 2007, 250-251. 
27 The literature on Greek animal sacrifice is extensive and goes back more than a century, see for example, 

Meuli 1946, Burkert 1972 (chapter 1. Sacrifice as an Act of Killing, p.1-12), Burkert 1977 (chapter II.1. 

‘Heiliges wirken’: das Tieropfer, p.101-121), Détienne & Vernant 1979, van Straten 1995, Ekroth 2002. 
28

 See Durand 1987, 1991; van Straten 1995; Gebauer 2002; Ekroth 2009a, 2013 etc.  
29 Burkert 1977, 102–3 ; Durand 1987, 61-62; van Straten 1995, 120–130, figs. 129–144 and 157. 

Forstenpointner 2003, 203 and 210. It has also been suggested that fully fleshed body parts were burnt  (Reese 

1989, 64), but this is not documented. 
30

 van Straten 1995, 133. 
31

 Berthaume 2005, 241 and following.  
32

 Ekroth 2009b, 127-128. 
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abdominal net of fat of ruminants and then burnt support this assumption
33

. The question as to 

why the gods, the recipients of the offering, could be satisfied with bare bones (and smoke) 

has been discussed and analyzed in various ways by many historians
34

. Greek myths recorded 

by Hesiod in which Prometheus tricked Zeus for the mortal humans’ benefit
35

 give an 

etiological explanation to this very special sacrificial ritual that is well known from textual 

and iconographical sources
36

.  

 

Body part assortment for burning 

Considering the very special moment of the thysia ritual at Agios Elias, most of the bones 

from Trench B, more precisely B 3, represent the body parts offered to the deity in the fire on 

the altar or on the sacred hearth. They are heavily burnt, carbonized or calcined and shattered 

into small splinters. All belong to the hind-limb (femur and patella) and the basin, i.e. the tail 

(last lumbar vertebra, sacrum and caudal vertebrae). A very few other bones from the trunk, 

the foreleg and the cranium – 0.4% of the total – are also burnt. Given their very low 

frequency, the bones have probably been burnt by accident and do not belong to the offering 

as such. Caprines, likely sheep only, and to a much lesser extent cattle, are the favorite species 

for the burnt offering. The dedicated body parts were mostly the thighbones (meria) and tails 

(osphys) as is attested at other sanctuaries. However, also other body parts could be offered. 

At the temple of Athena Alea at Tegea, where the precise location of the sacred hearth has 

however not yet been found, all skeleton parts have been identified among the burnt bones
37

. 

The same observation has been made at other Greek sanctuaries, for example, the sanctuary of 

Poseidon at Isthmia in the Peloponnese
38

 –though foreleg bones were absent among the burnt 

bones –, the sanctuary of Kommos (temple C) in Crete
39

 as well as the sanctuary of Apollo 

Hylates at Kourion in Cyprus
40

. Sacrificial butchery, disarticulation process and meat offering 

were not practiced at every sanctuary in the same manner
41

.  

 

Some scholars have considered the absence or the lack or under-representation of thighbones 

and of elements of the caudal spine of caprines, cattle and pigs in unburnt leftovers from 

meals in sanctuaries as a possible indication of thysia practices
42

. Such a hypothesis is 

valuable in cases of large assemblages of common species according to the general skeletal 

distribution of the bone remains. In the case of rare species, it should be pointed out that the 

absence of certain bone parts is rather due to conservation chance and excavation bias than to 

                                                           
33

 Forstenpointner 2003, 211; Forstenpointner et al. 2013, 238; Ekroth 2013, 20. 
34

 See Naiden 2015, chapter 1: The invention of a Ritual, p. 1-15 for an in-depth discussion and extensive 

references. 
35

 Vernant 1979, 37-45. 
36

 See van Straten 1995, chapter 4, 115 and following. 
37

 Vila 2014, 549-550. 
38

 Gebhard & Reese 2005,126. 
39

 Reese et al. 2000, 422-453. 
40

 Davis 1996,181-182. 
41

 Ekroth 2013, 17. 
42

 For example at the Late Archaic Artemision of Olympia, see Benecke 2006, 159. 
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human selection and sacrificial patterns
43

. The vertebrae of the sacrum that fuse late in the 

animal's life as well as the vertebrae of the tail are rather small bones, especially in medium-

sized animals such as pigs and deer. Unless sieving is systematically performed, it is difficult 

to identify them during excavation, except in contexts where they occur in high 

concentrations, as is the case in the areas of sacrificial altars where caprines and cattle caudal 

vertebrae have often been found. 

In other respects, the symbolic value of bone as a material that is unalterable deserves to be 

highlighted. Indeed, burning the bones makes them even more resistant. Although reduced to 

very small fragments, bones will keep even if they no longer have their original shape and 

size. Finally, the 'god portion' is the rotproof part of the animal, which provides a very special 

dimension (timelessness) to the concept and act of burning bones. The selection of the femur 

could be determined by its size, it is the largest bone of the skeleton and the one that carries 

the most meat. The offering of the thighbone may have had a great symbolic value through 

the amount of meat it carries embodying the best of the animal, a kind of pars pro toto. 

 

Victim selection and meat consumption 

Regarding the meat consumption at Agios Elias, some of the bone remains from Trench B are 

probably leftovers from communal meals with ritual dimensions that took place in the 

sanctuary as part of the worship of the deity. Those bone remains are unburnt, some display 

butchery marks indicative of dismembering and flesh removal. According to the specific 

identifications, sheep represent the main sacrificial animal eaten in this context while goats 

are absent in the bone material. The most represented age groups in the caprine (sheep) group 

are young and sub-adult animals. This evidences the preference for tender meat. On a much 

smaller scale, pig and cattle were also consumed. Very young piglets and lambs less than 2 

months old belong to the sacred meal as well. Similar observations have been made at 

Tegea
44

. But it seems that only lambs are part of the burnt ritual. 

In general, sheep systematically appear in Greek sacrificial practices while other domestic 

species such as pigs, cattle or goats are chosen more or less frequently as victims according to 

sanctuaries, deities or festive occasions45. Cattle are generally present in sanctuaries, but their 

frequencies are still quite low (between 5 and 15% of faunal remains), with some exceptions, 

especially in the sanctuaries dedicated to Poseidon
46

 and Aphrodite
47

. 

Piglet offering and consumption are particularly well attested at sanctuaries of Demeter
48

 and 

                                                           
43

 For example, the absence of sacrum bones and tails of deer and wild boars in Kalapodi (Stanzel 1991, 162) 

does not necessarily indicate that these species were sacrificed just as the domesticated animals were to Artemis 

(contra Ekroth 2007, 264; Ekroth 2017, 39).  
44 

Vila 2014, 553. 
45

 Burkert 1977, 101. Archaeozoological studies also show the omnipresence of sheep as compared to all other 

species. 
46

 Around 50% of the faunal remains at Isthmia  (Gebhard & Reese 2005); around 60% at Tenos (Leguilloux 

1999, 428).  
47 Around 42% of the faunal remains at Amathonte (Archaic levels of the Ariane-Aphrodite sanctuary) 

(Columeau 2000, 150). 
48 

At Knossos, most of the assemblages dated to the 5th-3rd centuries BC from the Demeter sanctuary and its 

vicinity are made up of pig and piglet remains (Jarman 1973, 177-179; Reese 2017); at Messene, pig and piglet 

remains are also very commun in the early Archaic/late Classical assemblage of the Demeter temple (Nobis 
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Kore. Pigs and piglets are also present in sanctuaries of other deities like Apollon
49

, Artemis
50

 

and later Sarapis
51

 and play a significant role in the sacrificial rituals
52

. They are theoretically 

absent from the sanctuaries of Aphrodite
53

 and Poseidon
54

.  

Apart from sheep, cattle and pigs, the remains of a few other animals have been identified in 

Trench B. They belong to domestic - the donkey - and wild mammals - the hare, the marten 

(?) and the deer - as well as to birds, reptiles, amphibians and molluscs. It is likely that some 

of them turned up in the assemblage by chance and have a natural origin, this is probably the 

case for rodents, lizards, terrestrial gastropods and perhaps also for tortoises. However, the 

tortoise remains at Agios Elias are only carapace fragments. It is questionable whether they 

are truly intrusive or whether the presence of tortoiseshell is related to human activities on the 

site. Perhaps tortoise was consumed, but there are no explicit data to support this hypothesis 

and tortoise remains are rare in Greek archaeozoological assemblages
55

. On the other hand, it 

is questionable whether the shell could have had a specific use as an object (as a container or 

a vessel, for example)
56

. Remains of donkeys (or horses) are often identified in the fauna of 

sanctuaries. In some cases, their presence may be related to the sacred place and to leftovers 

from meals
57

, but in other cases, they are probably remains lost out of context. This is 

presumably the case of the donkey phalanx identified in Agios Elias or of the donkey radius 

identified at Tegea
58

. Cervid bones sometimes appear in sanctuaries where they have probably 

been consumed
59

. In the case of antler remains, as in Agios Elias, they are more likely to be 

seen as raw material or a decorative "object" than as leftovers from meals. 

Hares do not belong to current sacrifice species. Few faunal assemblages from sanctuaries 

contain hare remains
60

. However, cut marks on a bone at Agios Elias indicate that the hare has 

been consumed. This is also the case at Tegea where the single identified hare bone, a tibia, 

displays a cut mark.  

The remains of small wild carnivores are rare in sanctuaries and it is difficult to interpret their 

                                                                                                                                                                                     
1997, 97-111) ; at Corinth, burnt pig and piglet bones have been found also in the sanctuary of Demeter and 

Kore (Bookidis et al. 1999, 37). 
49

 Burnt pig bones have been found at the Geometric sanctuary of Apollon Daphneephoros at Eretria (Huber & 

Meniel 2013, 251). 
50 Piglets are present at the late Archaic Artemision of Olympia (Benecke 2006) and at the Archaic Altar of 

Artemis in Ephesos (Forstenpointner 1999, 89-90). 
51

 Pig as well as caprine thighbones have been burnt at the Sarapeioin of Delos (Brun & Leguilloux 2013, 172).  
52 Leguilloux 1999, 455; Forstenpointner 1999, 169–173; Vila 2014, 557-559; Ekroth 2017, 42.  
53

 At Cyprus, pigs have been identified in the faunal remains (about 13%) from the area of the Astarte-Aphrodite 

altar (Archaic period) in Tamassos (Nobis 1976/77, 278) but  they are absent from the sanctuary of 

Ariane/Aphrodite of Amathonte at all periods (Archaic to Hellenistic) while they were eaten in the Palace 

(Columeau 2000, 148, 154).  
54

 The bone assemblages collected near the Isthmia Temple dedicated to Poseidon did not include remains of 

pigs (Gebhard & Reese 2005, 130, 140 and 149-153). 
55

 A tortoise humerus has been identified at Plakari (Groot 2014, 32). 
56

 Remains of tortoise shells found in the royal tomb of Qatna may be interpreted as objects (containers ?) (Vila 

2011, 390). 
57

 In Tamassos, most of the remains are teeth and fragments of donkey and horse skulls (Nobis 1976/77;  Reese 

2017), suggesting skull deposits.  
58

 Vila 2014, 554.  
59

 Forstenpointer 1999, 89-90, 169-173, 222-227. 
60

 The hare is present at Olympia (Benecke 2006). Depictions of altars and herms on Attic red-figure vases  

 may also include dead hare (Ekorth 2009a, 99). 
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presence. In several cases, these are cranial remains, as in Agios Elias where a fragment of a 

marten's jaw has been identified
61

. At Tegea a weasel humerus has been found in the boutros 

assemblage
62

. 

 

The variety of species identified in the immediate surroundings of sanctuaries suggest that not 

all animals have been sacrificed and consumed in ritualized ceremonies. It seems that some of 

the animals were killed and eaten outside the sacrificial ritual, especially those species that are 

not among the authorized victims 
63

. 

 

Animal offering and fire rituals 

Archaeozoological studies of religious contexts (temples and temple surroundings) have 

increased in recent decades; they also provide information on animal sacrifices, particularly 

on the species involved and the cutting of animals
64

. They also make it possible, by revealing 

the practice of the thysia, to get data on its chronological and geographical extent
65

. To date, 

the oldest archaeological evidences of the thysia that really follow the “normative” practice of 

a burning ritual of a few selected bones are found in Geometric contexts of sanctuaries on 

Euboea and the Peloponnese. Heavily burnt, carbonized and calcined small bone remains 

mostly clearly charred remains of femur (or mid-shafts of long bones), patella and caudal 

vertebra of sheep/goat have been identified at the sacrificial altar near the Temple of Apollo 

Daphnephoros in Eretria
66

, the hilltop sanctuary of Plakari at Karystos
67

 and the altar area of 

the temple at Nikoleika
68

. At Tegea, many fragments of heavily charred bones have been 

found in a bothros dated to the Geometric period (beginning of the 9th to the mid-8th 

centuries BC)
69

. Due to the intense fragmentation, very few remains could be identified 

anatomically or to species level. However, it was possible to determine in the burnt 

assemblage bones from all parts of the skeletons of caprines, cattle and pig
70

. Thus the 

remains of Tegea do not reflect the normative aspect that one would expect in the sacrificial 

ritual of the thysia characterized by a rather strict selection of special body parts. The rigorous 

ritual of burning the femur (of sheep and pig) is still found during the Hellenistic period in 

Altar 1 of the Sarapiaion of Delos, which dates from the middle to the end of the 2nd 

century
71

. Then, at the end of the 2nd century (Altar 2), ribs and thoracic and lumbar vertebrae 

are also burnt in addition to the femur. 

                                                           
61 At Tamassos, a fox mandible was found in the area of the altar of Aphrodite and considered by the author as 

being from a sacrificed animal (Nobis 1976-77, 292). At Ephesus, it is a mandible and a young wolf canine that 

have been identified (Forstenpointner 1999, 232). 
62

 Vila 2014, 554. 
63

 Scullion 2013, 253; Ekroth 2017, 37-43. 
64

 See Forstenpointner 1999, 68-71 and following, 2003; Leguilloux 1999; Vila 2000, 2014; Kotjabopoulou et al. 

2003; Trantalidou 2013; see also Ekroth 2007, 2008, 2009b, 2017. 
65

 Ekroth 2009b, 138-139. See also 2017. 
66

 Chenal-Velarde, Studer 2003, 216. 
67

 Groot 2014, 35. 
68

 Psathi 2011, 244. 
69

 Vila 2014, 549. 
70

 Vila 2014, 550. 
71

 Brun & Leguilloux 2013, 174.  



 12 

 ifferences in the ritual are certainly due to geographical variations and developments over 

time. This is obvious at  oliche (  l k  aba Tepesi) where faunal assemblages from the Iron 

Age temple included more than 32,000 fragments with a high proportion of burnt bones 

(50%)
72

.The overwhelming majority of the bones, if not all, belonged to sheep and they are 

mostly (90%) tibias, tarsal bones and metapods
73

. It is therefore not at all the prestigious 

thighbones but the less prestigious bones of the lower leg that are offered to the sacred fire. 

The tradition of burning animal parts dates back to at least the Late Bronze Age. The burnt 

piglet sacrifices from the Mycenaean sanctuary of Ayios Konstantinos at Methana (LH IIIA–

B), in the North-East Peloponnese constitute the first evidence of burnt animal sacrifices
74

.  

As for the very special offering of the thigh and tail bones to the sacred fire, it is practiced in 

the wide geographical perimeter of the Greek world as it is found in continental Greece as 

well as on the Greek islands, on the Turkish coast, and in Cyprus. It has never been 

recognized in the Levant, although the practice of bone burning is documented in 

archaeozoological records for the Late Bronze Age: at Tell Haror in the south Levant, burnt 

bones comprise between 17% and 60% of the animal remains from the ‘enclosed area’
75

. 

Most of the burnt remains were allocated to medium-sized mammals. It is surprising that there 

is no evidence of burnt femurs or tail vertebrae in the Levantine archaeological sites, indeed 

Leviticus, which probably reached its present form during the 5th century in the Persian 

period, mentions in sacrificial practices the ritual of burning the tail (“the entire fat tail cut off 

close to the backbone”), and other parts of the animal, to bring a food offering to the Lord that 

the priest shall burn on the altar (Leviticus 3.9).  

 

Sacrifices at Agios Elias, some comments 

The thysia burnt remains have clearly been kept on the spot in the direct vicinity of the sacred 

hearth (Trench B3). On the other hand, part of the bone leftovers of the communal meals were 

thrown in a separate location (Trenches B2 & B2) distinct from the thysia remains and 

exposed long enough to be gnawed by carnivores. The soil around the fireplace was probably 

extensively covered with a mixture of soil, ashes and tiny fragments of whitish bones and may 

in part have resembled Pausanias' descriptions some hundred years later of the Elide ash 

altars. Pausanias mentions that the altar of Zeus was made from the ash of the thighs of the 

victims sacrificed to the god and he specifies where the steps leading from the prothysis to the 

upper part of the altar were made of ashes
76

.  

A first estimate of how many individuals contributed to the constitution of the excavated part 

of the thysia waste in Trench B reveals that 138 individuals (136 sheep and 2 cattle) at least 

have been sacrificed (see the discussion in Skeletal distribution). Given that only a part has 

been excavated, this amount can probably be multiplied by two. This gives a good idea of the 

importance of the ritual practices held at Agios Elias during the Archaic Period and implies 

that sacrificial animals could probably provide enough meat for all festival participants. The 

very little species diversity demonstrates that there was a severe selection of the animals for 

the deity of the temple: in this case, caprines, probably mostly sheep, and few cattle. Despite 

this, it is difficult to identify the divinity to whom the temple was dedicated. 

                                                           
72 Pöllath & Peters 2011, 48. 
73

 Pöllath & Peters 2011, 63. 
74

 Hamilakis & Konsolaki 2004, 141. 
75

 Klenck 2002, 54.  
76

 Pausanias 5.13.8. 
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The position of the temple on top of the mountain at an altitude of 1080 m suggests that the 

animals were probably driven with the procession from nearby villages. There is no major 

pass connecting the villages at the foothills of the Agios Elias mountain and the Asea valley 

with the areas to the north77. The path from Athinaio at an altitude of 690m is about 4.5 km 

long and passes through the modern village of Asea, probably meaning a walk of more than 

two hours with animals. From Kerastaris (750m), there is a very short path of about 2 km but 

on this short distance the difference in altitude is significant (about 400m). In order to avoid 

too steep slopes one must pass through the northwest of the mountain, which extends the 

distance to the temple to 4.5 km. If one comes from the plain (about 630m of altitude), the 

way can pass through Athinaio or through a passage west of Kaotasea, and then it is easily a 7 

km walk. In short, from the nearest present-day villages at the bottom of the mountain, a 

procession to the temple with sheep and/or cattle takes at least two hours. Due to the time 

required for the round trip, the ceremonies at the temple will have taken the entire day. It can 

be assumed that because of these constraints, ceremonies did not take place often. Instead, it 

is safer to assume a monthly rhythm or ceremonies organized in connection with certain 

festivals or commemorations. Although the writings of Pausanias’ “ escription of Greece” 

are much later, it is interesting to note that he reports that the Eleans sacrifice once each 

month on all the altars he has enumerated and that they sacrifice according to an “ancient 

manner”
78

. 

 

Conclusion 

The excavated bone assemblage from Agios Elias provides a unique insight into temple 

organization and animal processing in ritual context. The burnt bone material from Trench B 

indicates exactly the location of the sacred hearth which was in front of the entrance on the 

east side of the temple. This corroborates perfectly the historical and archaeological data. 

Waste disposals of the thysia burnt remains and of communal meal leftovers were not 

completely mixed. Thysia waste remains in the direct vicinity of the sacred hearth in front of 

the temple (B3) whereas meal leftovers were discarded at various places. Without excavating 

the northern and western areas, it is not possible to know about the existence of other waste 

disposals around the temple.  

 

                                                           
77

 Forsèn 2003, 68.  
78

 Pausanias 5.15.10. 



 14 

References 

 

 

 

Barone R. 1965, Anatomie comparée des mammifères domestiques, Paris, France, Vigot Frères. 

 

Benecke N. 2006, Animal sacrifice at the Late Archaic Artemision of Olympia: the archaeozoological 

evidence, In U. Tecchiati and B. Sala (eds), Archaeozoological studies in honour of Alfredo Riedel, 

Bolzano, 153–160. 

 

Berthaume G. 2005, L’aile ou les méeria. Sur la nourriture carnée des dieux grecs, In S. Georgoudi, R. 

Koch Piettre, F. Schmidt (eds), La cuisine et l’autel. Les sacrifices en questions dans les sociétés de la 

Méditerranée ancienne, Bibliothèque de l’Ecole des Hautes Etudes, Sciences religieuses 124, Paris, 

241-251. 

 

Boessneck J., von den Driesch A. 1988, Knochenabfall von Opfermahlen und Weihgaben aus dem 

Heraion von Samos (7. Jh. v. Chr.), Inst. für Palaeoanatomie, Domestikationsforschung und 

Geschichte der Tiermedizin der Univ. München, Munich. 

 

Boessneck J., Schäffer J. 1986, Tierknochenfunde aus Didyma II, Archäologischer Anzeiger, 249-301. 

 

Boessnec   ., Muller H.-H.,  eichert M. 1  4,   steologische  nterscheidungsmer male   ischen 

Schaf (  is aries, Linné) und  iege ( a ra hircus, Linné). K hn-Archiv  78, 1-129. 

 

Bookidis N., Hansen J., Snyder P., Goldberg 1999, Dining in the Sanctuary of Demeter and Kore at 

Corinth, Hesperia 68, 42-44. 

 

Brun H., Leguilloux M. 2013, Rituels sacrificiels et offrandes animales dans le Sarapieion C de Délos, 

In G. Ekroth & J. Wallensten (eds), Bones, behaviour and belief, The Zooarchaelogical Evidence As a 

Source for Ritual Practice in Ancient Greece & Beyond,  Acta Instituti Atheniensis Regni Sueciae, 

series in 4°, 55 Stockholm, 167-179. 

 

Burkert W. 1972, Homo Necans. Interpretation altgriechischer Opferriten und Mythen, Berlin and 

New York. 

 

Burkert W. 1977, Griechische Religion der archaischen und klassischen Epoche, Berlin and Stuttgart  

 

Chantraine P. 1968, Dictionnaire étymologique de la langue grecque. Histoire des mots, Klincksieck, 

Paris. 

 

Chantraine 1977  

Chenal-Velarde I., Studer J., 2003, Archeozoology in a ritual context: the case of a sacrificial altar in 

geometric Eretria, In E. Kotjabopoulou, Y. Hamilakis, P. Halstead, C. Gamble and P. Elefanti (eds), 

Zooarchaeology in Greece (BSA Studies 9), 215-220. 

 

Columeau P. 2000, Sacrifice et viande dans les sanctuaires grecs et chypriotes (VII e s. / I er s. av. J.-

C.) et l'apport de l'habitat de Kassopè. Pallas 52, Paysage et alimentation dans le monde grec : les 

innovations du premier millénaire av. J.-C., 147-166. 



 15 

 

Cromarty R.J. 2008, Burning Bulls, Broken Bones: Sacrificial Ritual in the Context of Palace Period 

Minoan Religion, Bar Int. Series 1792, Oxford. 

 

Davis S.J.M. 1996, Animal Sacrifices, In D. Buitron-Oliver (dir.), The sanctuary of Apollo Hylates at 

Kourion: Excavations in the Archaic Precinct, Studies in Mediterranean Archaeology 109, Paul 

Åströms Förlag, Jonsered, 181-182. 

 

Detienne M., Vernant J.P. (eds.) 1979, La cuisine du sacrifice en pays grec, Paris, Maspéro.  

 

Driesch, von den A. 1976, A Guide to the Measurement of Animal Bones from Archaeological Sites, 

Peabody Museum Bulletin 1, Harvard, Peabody Museum. 

 

Ducos P. 1  8, L'origine des animaux domestiques en Palestine, Publications de l’Institut de 

Préhistoire 6, Delmas, Bordeaux.  

 

Durand J.-L. 1987, Sacrifice et découpe en Grèce ancienne, In J.-D. Vigne., F. Audoin, C. Lefèvre, 

M.-C. Marinval-Vigne, J. Pichon, F. Poplin (eds),  La découpe et le partage du corps à travers le temps 

et l'espace, Anthropozoologica, n° spécial, 59–65. 

 

Durand J.-L. 1991, Images pour un autel, In R. Etienne and M.T. Le Dinahet (eds), L'espace sacrificiel 

dans les religions méditerranéennes de l'antiquité, Paris, Publications de la Bibliothèque Salomon 

Reinach, Université Lumière-Lyon 2. Diffusion de Boccard, 45-51.  

 

Ekroth G. 2002, The Sacrificial Rituals of Greek Hero-Cults in the Archaic to the Early Hellenistic 

Period. Presses universitaires de Liège, Liège. 

 

Ekroth G. 2007, Meat in ancient Greece: sacrificial, sacred or secular ?  Food and history 5/1, 249-

272. 

 

Ekroth G. 2008, Burnt, cooked or raw ? Divine and human culinary desires at Greek animal sacrifice, 

In E. Stavrianopoulou, A. Michaels, C. Ambos (eds), Transformations in Sacrificial Practices. From 

Antiquity to the Modern Times, Berlin, 87-111. 

 

Ekroth G. 2009a, Why (not) Paint an altar? a study of Where, When and Why altars appear on attic 

red-figure Vases. In : V. Nørskov, L. Hennestad, C. Isler-Kerényi, S. Lewis (eds.), The world of the 

Greek vases, Analecta Romana Instituti Danici - Supplementum XlI, Edizioni Quasar, Rome, 89-114. 

 

Ekroth G. 2009b, Thighs or tails ? The osteological evidence as a source for Greek ritual norms, In P. 

Brulé (ed), La norme en matière religieuse dans la Grèce ancienne, Kernos supplément 21, Liège, 

125-151. 

 

Ekroth G. 2013, What we would like the bones to tell us: a sacrificial wish list, In G. Ekroth and J. 

Wallensten (eds), Bones, behaviour and belief, Acta Instituti Atheniensis Regni Suecia, Series in A°, 

55, Stockholm, 15-30. 

 

Ekroth G. 2017, Bare Bones: Zooarchaeology and Greek Sacrifice, In S. Hitch, I. Rutherford (eds), 

Animal Sacrifice in the Ancient Greek World, 15-47. 



 16 

 

Forsèn J., Forsèn B., Ostby E. 1999, The sanctuary of Agios Elias – Its significance, and its Relations 

to Surrounding Sanctuaries and Settlements, In T. Heine Nielsen and J. Roy (eds), Defining Ancient 

Arkadia, Acts of the Copenhagen Polis Centre vol. 6, The Royal Danish Academy of Sciences and 

Letters, 169-191. 

 

Forsèn B. 2003, The road network of the valley, In Forsèn J., Forsèn B. (eds), The Asea Valley Survey, 

An Arcadian Mountain Valley from the Palaeolithic Period until Modern Times, Acta Instituti 

Atheniensis Regni Sueciae  Series in quarto, Stockholm, 63-75. 

Forstenpointner G. 1999, Untersuchungen zur osteologischen Manifestation des Tieropfers im 

ägäischen Raum anhand der Tierknochenfunde aus dem Artemision von Ephesos, Habil. 

Paläoanatomie, Domestikationsforschung und Geschichte der medizinischen Wissenschaften, Veteri- 

närmedizinische Universität Wien, Vienna.  

 

Forstenpointner G. 2000, Stierspiel oder Bocksgesang? Archäozoologische Aspekte zur Interpretation 

des Hornviehs als Opfertier in der Ägäis, In F. Blakolmer (ed.), Österreichische Forschungen zur 

Ägäischen Bronzezeit 1998, Wiener Forschungen zur Archäologie 3, Vienna, 51-66. 

 

Forsten ointner G. 2003, Promethean legacy: in estigations into the ritual  rocedure of ‘ lym ian’ 

sacrifice, In E. Kotjabopoulou, Y. Hamilakis, P. Halstead, C. Gamble, P. Elefanti (eds), 

Zooarchaeology in Greece: recent advances, British School at Athens Studies 9, British School at 

Athens, Athens, 203-213. 

 

Forstenpointner G., Galik A., Weissengruber G.E. 2013, The zooarchaeology of cult, Perspectives and 

pitfalls of an experimental approach, In G. Ekroth and J. Wallensten (eds), Bones, behaviour and 

belief, Acta Instituti Atheniensis Regni Suecia, Series in A°, 55, Stockholm, 233-242. 

 

Gebauer J. 2002, Pompe und Thysia. Attische Tieropferdarstellungen auf schwarz- und rotfigurigen 

Vasen, EIKON. Beiträge zur antiken Bildersprache 7, Ugarit Verlag, Münster. 

 

Gebhard E.R., Reese D. S. 2005, Sacrifices for Poseidon and Melikertes-Palaimon at Isthmia, In R. 

Hägg (ed), Greek sacrificial ritual, Olympian and chthonian (SkrAth 80, 18), Stockholm, 125–154.  

 

Groot M. 2014, Burned offerings and sacrificial meals in Geometric and Archaic Karystos. Faunal 

remains from Plakari (2011-2012), Pharos 20(2), 25-52. 

 

Hamilakis Y., Konsolaki E. 2004, Pigs For The Gods: Burnt Animal Sacrifices As Embodied Rituals 

at a Mycenaean Sanctuary, Oxford Journal of Archaeology 23, 135-151. 

 

Helmer D. 1987, Fiches descriptives pour les relevés d'ensembles osseux animaux, In  J. Desse and N. 

Desse-Berset (dir.), Fiches d’ostéologie animale pour l’archéologie, Série B : mammifères, n° 1. 

Centre de recherches archéologiques du CNRS / APDCA, Juan-les-Pins. 

 

Helmer D. 1  5, Biometria i arqueo oologia a  artir d’alguns exem les del Proxim  rient, Cota Zero 

11, 51-60.  

 



 17 

Helmer D., Gourichon L., Vila E. 2007, The development of the exploitation of products from Capra 

and Ovis (meat, milk and fleeces) from the PPNB to the Early Bronze in the northern Near East (8700 

to 2000 BC cal.), Anthropozoologica 42 (2), 41-69. 

 

Hitch S., Rutherford I. (eds) 2012, Animal Sacrifice in the Ancient Greek World, Cambridge 

University Press, Cambridge. 

 

Huber S., Meniel P. 2013, Analyse archéozoologique de   la faune terrestre du Sanctuaire d’A ollon, 

In S. Verdan  (ed), Le Sanctuaire d’A ollon Da hné horos à l’é oque géométrique, Eretria XXII, 

243-254. 

Jarman M.R. 1973, Preliminary report on the animal bones, In J.N. Coldstream (ed), Knossos, the 

sanctuary of Demeter, BSA Suppl. 8, 177–179. 

 

Kent S. 1993, Variability in faunal assemblages: the influence of hunting skill, sharing, dogs, and 

mode of cooking on the faunal remains at a sedentary Kalahari community, Journal of 

Anthropological Archaeology 12, 323–385.  

 

Klenck J.D. 2002, The Canaanite Cultic Milieu - The zooarchaeological evidence from Tell Haror, 

Israel, BAR int Ser 1029. 

  

Kotjabopoulou E., Hamilakis Y., Halstead P., Gamble C., Elefanti P. 2003, Zooarchaeology in Greece: 

recent advances, British School at Athens Studies 9, British School at Athens, Athens.  

 

Leguilloux M. 1999, Sacrifices et repas publics dans le sanctuaire de Poséidon à Ténos : les analyses 

archéozoologiques, Bulletin de Correspondance Hellénique 123, 423-455. 

 

Meuli K. 1946, Griechische Opferbräuche. In: O. Gigon et al. (eds), Phyllobolia für P. von Mühll, 

Bennon Schwabe, Bâle, 185-288.  

 

Naiden F. S. 2015, Smoke Signals for the Gods: Ancient Greek Sacrifice from the Archaic through 

Roman Periods, Oxford University Press, New York.  

 

Nobis G. 1976-77, Tierreste aus Tamassos auf Zypern, Acta Praehistorica et Archaeologica 7-8, 271–

295. 

 

Nobis G. 1997, Tieropfer aus einem Heroen- und Demeterheiligtum des antiken Messene (SW-

Peloponnes, Griechenland) - Grabungen 1992 bis 1996 -. Tier und Museum 5/4, 97-111. 

 

Pariente A., Des Courtils J., Gardeisen A. 1996, Sacrifices d'animaux à l'Hérakleion de Thasos, 

Bulletin de correspondance hellénique 120/2, 799-820.  

 

Payne S. 1973, Kill-off patterns in sheep and goats : the mandibles of Asvan Kale, Anatolian Studies 

23, 281-303.  

 

Payne S. 1985, Morphological distinctions between the mandibular teeth of young sheep, Ovis, and 

goats, Capra, Journal of Archaeological Science 12, 139-147. 

 



 18 

Payne S. 1987, Reference codes for wear states in the mandibular cheek teeth of sheep and goats, 

Journal of Archaeological Science 14, 609-614.  

 

Peters J., von den Driesch A. 1992, Siedlungsabfall versus Opferreste: Essgewohnheiten im 

archaischen Milet, Istanbuler Mitteilungen 42, 117-125.  

 

P llath  ., Peters J., 'Smoke on the Mountain' - Animal Sacrifices for the Lord of Doliche, In E. 

Winter (ed), Von Kummuh nach Telouch, Historische und archäologische Untersuchungen in 

Kommagene, Asia Minor Studien 64,  Dr. Rudolf Habelt, Bonn, 47-68. 

 

Prummel W., Frisch H.-J. 1986, A Guide for the Distinction of Species, Sex and Body Side in Bones 

of Sheep and Goat, Journal of Archaeological Science 13, 567-577. 

 

Psathi E., 2011, Appendix: the faunal remains from the geometric sanctuary, In  E. Kolia,  A 

Sanctuary of the Geometric Period in Ancient Helike, Achaea, The Annual of the British School at 

Athens, 106, 242-246. 

 

Reese D.S. 1989, Faunal remains from the altar of Aphrodite Ourania, Athens, Hesperia 58, 63-70. 

 

Reese D.S. 2004, Faunal remains from Greek sanctuaries: a survey, In R. Hägg and B. Alroth (eds), 

Greek sacrificial ritual, Olympian and chthonian, Schrifter utgivna av Svenska institutet i Athen 8°, 

18, Stockholm, 121-123. 

 

Reese, D.S., M.J. Rose, and D. Ruscillo 2000, The Iron Age Fauna,  In J.W. Shaw and M. Shaw (eds), 

Kommos IV: The Greek Sanctuary I, Princeton University Press, Princeton and Oxford, 415-646. 

 

Reese D.S. 2017, Fauna from the Knossos Demeter Sanctuary and vicinity, unpublished report. 

 

Schmid E. 1972, Atlas of animal bones for prehistorians, archaeologists and quaternary geologists. 

Knochenatlas. Für Prähistoriker, Archäologen und Quartärgeologen, Elsevier Pub. Co. 

 

Scullion S. 2013, Bones in Greek sanctuaries: answers and questions, In G. Ekroth and J. Wallensten 

(eds), Bones, behaviour and belief, Acta Instituti Atheniensis Regni Suecia, Series in A°, 55, 

Stockholm, 243-255. 

 

Shipman P., Foster G.F., Schoeninger M. 1984, Burnt bones and teeth: an experimental study of 

colour, morphology, crystal structure and shrinkage, Journal of Archaeological Science 11, 307–325.  

 

Silver I.A. 1969, The aging of domestic animals, In D.R. Brothwell, E. Higgs (eds), Science in 

archaeology, Thames and Hudson, New York, p. 283-302. 

 

Stanzel 1991 

 

Stiner M.C., Kuhn S.L., Wiener S., Bar-Yosef O. 1995, Differential Burning, Recrystallization, and 

Fragmentation of Archaeological Bone, Journal of Archaeological Science 22, 223–237. 

 



 19 

van Straten F.T. 1995, Hierà Kalá, Images of Animal Sacrifice in Archaic and Classical Greece, E.J. 

Brill, Leiden - New York - London. 

 

 rantalidou K. 2013, Dans l’ombre du rite:  estiges d’animaux et  ratiques sacrificielles en Grèce 

antique, In G. Ekroth and J. Wallensten (eds), Bones, behaviour and belief, Acta Instituti Atheniensis 

Regni Suecia, Series in A°, 55, Stockholm, 61-86. 

 

Vernant J.-P. 1979, A la table des hommes. Mythe de fondation du sacrifice chez Hésiode, In: 

Detienne M., Vernant J.P. (eds), La cuisine du sacrifice en pays grec, Paris, Maspéro, 37-132.  

 

 

Vila E. 1998, L'exploitation des animaux en Mésopotamie au IVème et IIIème millénaires avant J.- C., 

Monographies du C. R. A. 21, CNRS éditions, Juan-les-Pins. 

 

Vila E. 2000, Bone remains from sacrificial places: the temples of Athena Alea at Tegea and of Asea 

on Agios Elias (The Peloponnese, Greece), In M. Mashkour, A.M. Choyke, H. Buitenhuis and F. 

Poplin (eds), Archaeozoology of the Near East IVB, Groningen, 197-205. 

 

Vila E. 2011, Les restes de faune dans le complexe funéraire royal de Qatna, In P. Pfälzner (ed), 

Interdisziplinäre Studien zur Königsgruft von Qatna, Harrassowitz, QS 1, Wiesbaden, 383-402. 

 

Vila E. 2014, Etude archéozoologique des vestiges osseux de la fouille dans le temple, In G.C. 

Nordquist, M.E. Voyatzis, E. Østby (dir.), Tegea I, Investigations in the Temple of Athena Alea 1991-

1994, Papers and Monographs from the Norwegian Institute at Athens 3, The Norwegian Institute at 

Athens, Athens, 547-562. 

 

Yannouli E. 2003, Non-domestic carnivores in Greek prehistory: a review, In E. Kotjabopoulou, Y. 

Hamilakis, P. Halstead, C. Gamble and P. Elefanti  (eds),    Zooarchaeology in Greece: Recent 

Advances, BSAS  9, British School at Athens,  175-192.   

 

 

 

 

 

 


