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INTRODUCTION

This report presents the faunal assem-
blage from the �irst phase of occupation of 
the site of Dispilio (phases C and B3b; Fig. 1). 
Located along the southern edge of the lake 
of Kastoria, the site was occupied during 
the Middle and Late Neolithic; later occupa-
tional phases have been dated to the Bronze 
Age and Classical periods. The �irst period of 
occupation (phase C) has been dated to the 
Middle Neolithic (5459-5082BC; Fakorellis 
& Maniatis 2002). The deposits are currently 
waterlogged, which accounts for the good 
preservation of remains, including wood 
(Hatzitoulousis 2008). Excavations at the 
site have been ongoing since 1992 (Hour-
mouziadis 2002; Sofronidou 2008).

The occupation took place upon a wood-
en platform built along the edges of the lake. 
The discovery of building materials, wooden 
posts, horizontal pieces of wood and the 
spatial differentiation in the types of quan-
tity of material re�lect discrete activity areas 

(Hourmouziadi & Yagoulis 2002). Micromor-
phological studies suggest that the wooden 
platform was built above water (Karkanas 
2002a and 2002b). The high incidence of 
charcoal, burnt building materials and burnt 
pottery indicate that the �irst phase of oc-
cupation was destroyed by �ire. This phase 
is represented by level C (Fig. 1), spanning a 
depth of c. 50cm, which will form the focus 
of the present study. Due to the largely un-
differentiated stratigraphy (Karkanas pers. 
comm.) and the pottery re�itting across the 
whole level (Sofronidou pers. comm.), level C 
represents a single phase of occupation and 
destruction of the settlement. Micromorpho-
logical studies suggest that phase B3b repre-
sents a period of site abandonment. Howev-
er, it is unclear at present whether the �inds 
within the sediments belong to the same oc-
cupation as phase C or to a later phase, hav-
ing fallen into the lake sediments during the 
subsequent occupation of the site. The fau-
nal assemblage of these two phases will be 
compared throughout this report. Level B3a 
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dates to 800 years later and thus represents 
a second phase of occupation, not to be con-
sidered further here. 

The aims of the present report are to: 
Present the terrestrial economy of the 

initial occupation of the site. 
Assess the importance of the exploitation 

of terrestrial resources. Given the lakeside lo-
cation of the site, the possibility of a greater 
diversity in resources, including wild, with a 
concomitant decrease in the reliance on do-
mesticates will be explored.

Present initial considerations on the use 
of space and activities within the settlement. 

Discuss any changes in the exploitation of 
animal resources during the two phases ex-
amined, in an attempt to clarify the nature of 
the �inds in phase B3b.

Assess the site formation processes and 
provide a critical appraisal of the notion of 
a �ire having destroyed the settlement in 
phase C. 

Methodological considerations in fau-

nal quantification and analysis will form 
the backbone of those issues. Through the 
study of the macrofauna- predominantly 
the ungulate remains- presented here, it 
will be argued that the notion of destruc-
tion might not be as ubiquitous as original-
ly thought and that the beginnings- as we 
currently understand them- of the settle-
ment were not only situated on the lake, as 
the houses literally were, but also on land: 
ties with the land were very strong in that 
the economy was predominantly a domes-
tic one and hunting was a much rarer activ-
ity.

THE FAUNAL ASSEMBLAGE:
ANALYTICAL PROCEDURES

The assemblage discussed represents a 
small sample of 3774 fragments (1343 and 
2431 from phases C and B3b respectively1) 
from a single excavation square (square 8, 
64m2) thought to represent a built area given 

Fig. 1. The site: location, excavation plan and stratigraphy (square 8). Phase B3b is represented by 
layers 6, 8 (sq. 8a); 9 (sq. 8c) and 8 (sq. 8d). Phase C is represented by layers 11, 9b (sq. 8a); 9, 10 
(sq. 8b); 10 (sq. 8c) and 9 (sq. 8d). The stratigraphic scheme is based on Fakorellis & Maniatis 2002, 
Hourmouziadi (pers. comm.), Ifantidis 2006, Karkanas 2002, Theodoropoulou 2007. 
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the concentration of building materials (Fig. 
1). The �ish remains form part of a separate 
study (Theodoropoulou 2007). Remains of 
microfauna, turtle and bird (151 fragments) 
will not be included.

The faunal remains had been hand 
picked, flotation having been carried out 
selectively. The skewness of the composi-
tion of a non-sieved faunal assemblage is 
well known (Payne 1972), in terms of spe-
cies, age profiles and body part representa-
tion. The 1st to 2nd phalanx ratio is consid-
ered a good indicator of the quality of re-
covery (Maltby 1985). These two elements, 
given their close anatomical proximity, 
bone density and similar treatment in car-
cass butchery, should be found in equal 
frequencies when recovery procedures are 
adequate. The 2nd phalanx, a bit smaller 
than the 1st, can be missed more easily dur-
ing excavation, especially when systematic 
sieving is not taking place. Table 1 demon-
strates that the smaller elements (2nd pha-
langes) are underrepresented, especially 
so those of the smaller animals (Ph1:Ph2= 
4:1 and 12:1 for phases C and B3b), thus 
indicating a poor recovery. It is not pos-
sible to give precise estimates as to which 
aspects of the wider assemblage might be 
more affected, though the frequency of 
young animals is of obvious concern. How-
ever, the macrofauna fragments recovered 
from the flotation samples were small and 
non-identifiable. This could imply that not 

much was missed despite the assemblage 
having been handpicked, a conclusion 
reached by Theodoropoulou (2007) in her 
study of the fish remains. 

All fragments were identified to ana-
tomical element, animal size and, where 
possible, to species. Where none were 
possible, they were classified as ‘various’. 
Ribs, shafts, vertebrae and cranium frag-
ments, making up 40% of the assemblage, 
were only identified to animal size due to 
fragmentation and lack of a comprehensive 
comparative collection on site; they will 
be included in discussions of anatomical 
representation. Animal size classes were 
defined based on the size and thickness of 
elements: cattle was classified as large, red 
deer and pig as medium, ovicaprids and 
roe deer as small.

A number of quanti�ication methods 
were used (Lyman 2008). Of the total Num-
ber of Fragments (NF), the identi�iable ones 
were given a NISP (Number of Identi�iable 
SPecimens) value of one. Each tooth, even 
in the mandible, was recorded separately, as 
the aim was to record number of specimens 
for each element. Pieces with recent breaks 
were counted together, but those with old 
breaks separately. MNI (Minimum Num-
ber of Individuals) values were calculated 
through a combination of the “fraction sum-
mation” and the “overlap” approach (Mar-
ean et al. 2001; Phoca-Cosmetatou 2005a). 
Values were calculated separately for each 

Phase C Phase B3b

Species Ph1 Ph2 Ph1:Ph2 Ph1 Ph2 Ph1:Ph2
Cattle 2 1 2 4 1 4

Red deer 2 1 2 0 0

Pig 2 0 2

Roe deer 6 3 2 1 1 1

Ovicaprid 4 0 11

Small 2 0 0 0

Large (Cattle, Red deer) 4 2 2 4 1 4
Small (Ovicaprid, Roe deer) 12 3 4 12 1 12

Table 1. Ratio of 1st to 2nd phalanx (NISP values)
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sub-square (16m2), given the presence of 
bones in anatomical connection, and then 
added up. No stratigraphic division was ap-
plied within each phase, given the existence 
of pottery re�its. 

The faunal assemblage was washed pri-
or to study. Cut marks were identi�ied us-
ing a low magni�ication microscope on site. 
Chemical dissolution of the bones, resulting 
in increased porosity of epiphyseal surfaces, 

has heavily reduced the number of measure-
ments that could be reliably taken. 

TAPHONOMY AND PRESERVATION
 

The bones are generally very well pre-
served, especially those from the waterlogged 
phase C (Table 2; Photos 1-4). A high number 
of bones have been stained, either dark red, 
smooth and shiny, along the whole surface 

Photos 1-8. 1: Humeri (ovicaprids, pig)- Phase C and B3b (bottom right). 2: Sheep (Phase C)- cut 
marks on tibia. 3: Roe deer (Phase C). 4: Red deer (Phase C). 5: Taphonomy (Phase B3b)- tibia 
(ovicaprid, pig, dog). 6: Sheep (Phase B3b)- concretions. 7: Pig (Phase B3b). 8: Cattle (Phase C)- 
staining

Phase C Phase B3b

Modi�ication NISP
% of 

weathered
% of 
Total NISP

% of 
weathered

% of 
Total

Weathering: �ine lines 4 7% 1% 6 3% 1%

Weathering: �laking 20 35% 5% 33 15% 5%

Weathering: erosion 9 16% 2% 18 8% 3%

Root etching 0 0% 0% 1 0% 0%

Staining 25 44% 7% 92 43% 14%

Concretions 2 4% 1% 34 16% 5%

Dissolution 11 19% 3% 32 15% 5%

Total weathered 57 15% 216 33%

Total NISP 379 660

Table 2. Taphonomic modi�ications. Total NISP counts exclude: shafts, ribs, crania, vertebrae, “various”, 
horns/ antlers and teeth.
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of the bone due to the waterlogged deposits 
(mainly in phase C) or lighter red to dark or-
ange, some with concretions and dark stains 
due to the high concentration of charcoal in 
the soil (mainly in phase B3b; Photos 5-6). 
As staining was almost ubiquitous within the 
assemblage, any numerical assessment of its 
presence will be an underestimation.

Weathering, in the form of �ine line frac-
tures, �laking and erosion, due to exposure 
of the bones to the elements prior to burial, 
is limited both in extent and severity. Flak-
ing was in some cases due to burning. No in-
stances of root etching were identi�ied, apart 
from a single case in phase B3b. Such results 
concur with a rapid burial of the bones in the 
lake sediments underneath the wooden plat-
forms. Ashy concretions on the bones were 
more frequent in phase B3b, as these depos-
its were not waterlogged. Porous epiphyses 
were caused by chemical dissolution and in 
some cases by the young age of the animals.

Gnawing is extremely rare (Table 3). All 
instances identi�ied were due to carnivore 
action, presumably dogs. Bones of all species, 
including cattle, pig, ovicaprids and roe deer, 
bore gnawing marks. Not a single example of 
rodent gnawing was identi�ied, which can be 
explained by the construction of the settle-
ment above the lake. 

Reduced post-depositional movement of 
the assemblage is indicated by a number of 
articulated bones in anatomical connection. 
These included isolated teeth, radius and 
ulna unfused to each other, tarsals and meta-
tarsals, as well as phalanges. These come 
primarily from phase C. The few examples 
from phase B3b are all isolated teeth, which 

are kept for longer in place in the mandible. 
This observation is one of the few that differ-
entiate the two phases under consideration. 
Other things being equal, it could lend sup-
port to the notion of phase B3b being one of 
abandonment, with increased movement of 
material in the lake.

Hence, all indicators point towards an as-
semblage that has undergone post-deposi-
tional modi�ication, due to soil composition, 
but minimal post-depositional destruction.

SPECIES REPRESENTATION

During the Middle Neolithic, the terrestri-
al economy at Dispilio was specialised on do-
mesticates, rather than on game, with prime 
emphasis on sheep (Figs 2-3). The main spe-
cies identi�ied are: 

Ovicaprids, both sheep (Ovis aries) and 

Carnivore 
gnawing

No of 
gnawed 
pieces

Total 
fragments

Phase 
C

1% 9 1343

Phase 
B3b

1% 26 2431

Table 3. Animal damage
Fig. 3. Phase B3b species representation 
(648NISP)

Fig. 2.  Phase C species representation (333NISP)
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goat (Capra hircus). The identi�ication be-
tween the two species was based primar-
ily on Boessneck (1969) and Halstead et al. 
(2002) (Photos 1, 2, 6). 

Pig (Sus scrofa); only a few larger elements 
could be identi�ied to wild boar (Photo 7).

Cattle (Bos taurus); no aurochs was posi-
tively identi�ied (Photo 8).

Dog (Canis familiaris); wolf was present 
by very few larger elements.

Cervids, both roe deer (Capreolus capreo-
lus) and red deer (Cervus elaphus) (Photos 
3-4). Fallow deer (Dama dama) was not 
positively identi�ied (Lister 1996), though 
its presence cannot be excluded yet as it has 
been recorded in Greece during the Neolithic 
(Bökönyi 1986; Hubbard 1995).

Domestic animals (ovicaprids, pig, cattle 
and dog) represent the majority of the as-
semblage (86% in phase C and 98% in phase 
B3b). Ovicaprids are the most frequent ani-
mals recovered (60% and 66%). Of those 
fragments identi�ied to either sheep or goat, 
the majority belonged to sheep (75% and 
83% in phases C and B3b respectively). The 
second most frequent animal is pig (19 and 
22%). Cattle is very rare (5-4%). Dog re-
mains are equally infrequent (3% and 6%); 
their remains tend to be few in Neolithic 
contexts (Davis 2003; Phoca-Cosmetatou 
2008; Trantalidou 2001) and their presence 
often identi�ied indirectly through gnawed 
remains, though these are not particularly 
frequent at Dispilio. 

The presence of wild animals is not 
strong, especially so in phase B3b. In phase 
C cervid remains are relatively numerous 
(12%), consisting of both roe and red deer. 
However, a number of them were found in 
anatomical connection (10NISP) or formed 
part of a single mandible (19NISP). Not only 
does that imply in situ recovery of fragments 
but also that cervid remains were more loca-
lised than their numbers might initially sug-
gest. Three fragments in phase C and one in 
phase B3b have been identi�ied to wolf. Wild 
boar was identi�ied in phase C by a single 

phalanx and hare in phase B3b by a femur.
Species frequencies are almost identical 

when calculated in terms of MNI (Fig. 4 for 
phase C), an expected pattern in cases of low 
fragmentation (Grayson 1984). This indi-
cates that species frequencies are not greatly 
affected by the quanti�ication method used. 

In sum, the species representation be-
tween the two phases is very similar. The re-
duction in the frequency of cervids in phase 
B3b cannot be deemed signi�icant until other 
areas of the settlement are considered, as it 
might be due to differences in on-site activi-
ties. The increase in the frequency of sheep 
compared to goats is not that great in nu-
merical terms to signify a shift in herding 
practices. Hence, it can be concluded that 
the economy at Dispilio was similar in both 
phases under consideration.

BODY PART REPRESENTATION

Body part representation, i.e. the rela-
tive frequency of the different anatomical 
elements, is affected both by past human be-
haviour (movement of bones and meat pack-
ages, consumption and refuse locations), and 
taphonomic processes (dog gnawing, chemi-
cal action in the soil).

Anatomical representation in phase C 
(Figs. 5-6) is largely unaffected by choice of 
quanti�ication method (NISP and MNI), due 
partly to the low fragmentation of the assem-

Fig. 4. Phase C species representation (44MNI)
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blage (Marshall & Pilgram 1993). Except for 
cattle and red deer, the most frequent part of 
the skeleton for most species are teeth and 
mandibular/ maxillary fragments, particu-
larly so for ovicaprids and pigs. The predom-
inance of teeth could be due to the nature of 
the quanti�ication methods, rather than sim-
ply re�lecting a past predominance of crania 
(compare with Fig. 8). This is so because 
each tooth, isolated or in mandible, was giv-
en a separate NISP value as it represented a 
separate element; teeth provide the majority 
of values per species in MNI terms as teeth 

and mandibles can be 
aged more precisely than 
other elements.

All skeletal parts of all 
species are represented 
in the faunal assemblage. 
The various long bones 
are found in similar fre-
quencies, indicating an 
even presence of ele-
ments. Whole skeletons 
were brought into the site 
or, rather, most skeletal 
parts were processed and 
thus deposited at the par-
ticular location in the set-
tlement where the stud-
ied sample comes from.

There is a difference 
in the anatomical distri-
bution of ovicaprids and 
deer remains, of domestic 
vs. wild animals. It might 
be due to differential 
transport, consumption, 
deposition and refuse 
patterns practiced by 
the Dispilio inhabitants. 
Whereas teeth were fre-
quent among domes-
ticates, lower limb ex-
tremities are so among 
the cervid remains (Figs. 
5-6); this is particularly 

the case for roe deer. The paucity of deer 
teeth might be related to the production of 
antler tools in other parts of the settlement. 
Hide working activities are suggested by the 
strong presence of phalanges which, togeth-
er with the skin of the animal, are detached 
from the rest of the skeleton, further sup-
ported by the presence of cut marks on pha-
langes (see below). In conjunction with the 
presence of articulated remains, the paucity 
of other skeletal elements suggest that only 
parts of cervid skeletons were deposited in 
this location.

Fig. 5. Phase C species anatomical representation (NISP counts)

Fig. 6. Phase C species anatomical representation (MNI counts)
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Differences in the exploitation and dispos-
al patterns of the various animals is highlight-
ed in the comparison of Utility Values (Fig. 7). 
Although ribs and vertebrae, among the rich-
est parts of the skeleton in meat and frequent 
in the assemblage, have been excluded, this is 
equally so for all species. Ovicaprids and pigs 
have a very similar pattern with Low Util-
ity elements predominating, whereas cattle 
and wild cervids have a stronger frequency 
of Medium Utility elements. The observa-

tion that cattle, despite 
being a domesticate, �its 
better with the wild ani-
mal pattern supports no-
tions of cattle having had 
a different status and use 
to those domesticates in-
volved in everyday herd-
ing and consumption (see 
Phoca-Cosmetatou 2008; 
Robb 2007). 

The importance of 
high utility elements is 
evident when these ele-
ments (ribs, shafts, ver-
tebrae) are included in 
the study of anatomical 
representation (Fig. 8). 

Incorporating almost the whole assemblage, 
this pattern can be considered a closer ap-
proximation to any past exploitation activi-
ties. However, economic behaviour can only 
be discussed in terms of animal size classes 
rather than of species, thus masking the dif-
ferential treatment of the various species 
mentioned above. As teeth were frequent 
among ovicaprids, they remain so among the 
small animal cohort, though ribs and shafts 
are equally frequent. As cattle teeth were not 

numerous, the presence 
of teeth among large ani-
mals is further reduced 
and shafts and ribs are 
the most numerous ele-
ments. The very strong 
presence of teeth of me-
dium-sized animals is a 
result of numerous pig 
teeth and of the increased 
dif�iculty of placing post-
cranial elements into the 
medium category. For all 
three animal sizes, teeth 
and shaft fragments are 
the two anatomical cat-
egories that predominate. 
Any argument for the un-Fig. 8. Phase C animal size anatomical representation (NISP counts)
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der-representation of long bones is thus no 
longer tenable. This comparison illustrates 
that the changing frequencies of anatomical 
elements depends on the part of the assem-
blage considered in the analysis (Marean & 
Frey 1997). 

In phase B3b, the differences in the treat-
ment of the various species persist (Figs. 
9-10). The domesticate pattern is identical 
to that in phase C. The differences visible for 
cervids (e.g. frequency of teeth and paucity 
of extremities among the red deer remains) 

could be due to the very small sample size. 
In conclusion, all skeletal parts of the var-

ious wild and domestic animals were intro-
duced to the site, albeit in different frequen-
cies. Similarities observed across quanti�ica-
tion methods suggest these patterns are more 
than just a choice of methodology. Both cra-
nial (teeth) and postcranial (ribs and shafts) 
elements have been recovered. The domestic 
animals (ovicaprids and pigs) had a higher 
frequency of teeth, whereas wild animals, 
together with cattle, were represented pre-

dominantly by post-crani-
al elements. This pattern 
might be due to the crania 
of deer kept elsewhere at 
workshop areas for the 
production of antler tools 
and objects, or bringing 
into the housing area only 
those anatomical parts 
required for cooking; the 
higher proportion of pha-
langes could be related to 
the presence or working 
of hides. Despite such be-
havioural interpretations, 
taphonomic attributes can 
play an important role, as 
there is a connection be-
tween those species with 
a worse representation of 
post-cranial bones and a 
higher incidence of juve-
niles (see below).

AGE PROFILES

Studies of tooth erup-
tion and wear and bone 
fusion provide informa-
tion on the ages at which 
the various animals were 
killed. The age pro�iles 
thus constructed may in-
form us about the culling 
and hunting strategies 

THE TERRESTRIAL ECONOMY OF A LAKE SETTLEMENT
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practiced and the products for which the do-
mestic animals were raised (Payne 1973). A 
comparison of the age pro�iles produced on 
bones and on teeth can inform us about dif-
ferential treatment of cranial vs. post-cranial 
elements and on taphonomic biases (teeth, 
being harder and more recognisable, have a 
higher preservation and recovery index than 
bones, especially unfused ones). 

Four main age categories will be used: 
foetal/ neonates.
juveniles: deciduous teeth still in place, 

early fusing bones (distal humerus, proximal 
radius, scapula, 1st and 2nd phalanx, distal 
tibia and distal metapodials) fused; usually 
up to 2yrs old.

young adults: permanent dentition, late 
fusing bones (proximal ulna, calcaneum, 
proximal and distal femur, proximal humer-
us, distal radius, distal ulna and proximal 
tibia) still unfused; usually 2-4yrs old.

adults: permanent dentition, late fusing 
bones fused; more than 4yrs old. 

The precise age of tooth wear and bone 
fusion (Reitz & Wing 1999; Silver 1969) dif-
fers between species, populations and sexes; 
tooth wear is further affected by food hard-
ness. However, the order of fusion of the 
various bones, and of tooth eruption and 
wear, remains consistent. Hence the four 
age categories can be applied to all animals. 

The unfused early fusing 
bones are categorised as 
juveniles, whilst the fused 
ones as young adults/ 
adults. The unfused late 
fusing bones are categor-
ised as juveniles/ young 
adults, whilst the fused 
ones as adults.

Further subdivisions 
for each category was 
applied based on the 
eruption and wear se-
quences of teeth, combin-
ing a number of works 
for the various species: 

ovicaprids (Deniz & Payne 1982; Green�ield 
& Arnold 2008; Moran & O’Connor 1994; 
Payne 1973; Reitz & Wing 1999), pig (Bull 
& Payne 1982; Grant 1982; Hillson 1986; 
Rolett & Chiu 1994; Rowley-Conwy 1993), 
cattle (Grant 1982; Grigson 1982; Hillson 
1986) and cervids (Azorit et al. 2002; Brown 
& Chapman 1991; Hillson 1986). 

The ovicaprid tooth pro�ile from phase C 
demonstrates a high frequency of juveniles, 
as expected from a domestic population 
(Fig. 11). Young adults are also common, 
whereas adults, which could have been bet-
ter represented due to the better preser-
vation and recovery of their teeth, are not. 
Sheep and goat have contrasting age pro-
�iles (Fig. 13). All sheep were culled as juve-
nile or young adults, between the ages of 2 
months to 4yrs, whereas goats were culled 
from the age of 3-8yrs, mainly as adults. 
Among postcranial bones (Fig. 12) goat 
is represented by a single mature animal, 
whereas sheep by three juveniles and four 
young adults/ adults. The age pro�iles and 
the differences between the two species is 
similar for phase B3b.

In the other main domesticate, pig, the 
frequency of juveniles is higher than among 
ovicaprids (Figs. 11-12). Four of the seven 
individuals identi�ied are juveniles, and the 
remaining three were adults. The presence 
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of foetal pig was ascertained based on a long 
bone fragment; a further seven fragments 
identi�ied to foetal suids have been identi�ied 
in layer B3b. 

In contrast to ovicaprids and pigs, cat-
tle remains belong to young adults and 
adults, with the exception of a single juve-
nile. Equally, cervids are represented more 
heavily by older animals (Fig. 12). Sample 
sizes for cattle and cervids is very small to 
warrant secure conclusions about differen-
tial treatment of carcasses of different age. 
This is a pattern in complete agreement 
with an expectation of a focus on prime 
adults during cervid hunting (Davis 1984; 
Stiner 1994). 

It is heartening to note the big contrast in 
the age pro�iles of domestic (ovicaprids and 
suids) and hunted animals (cervids). Simi-
larities in the age pro�iles of these animals 
could have been expected as a result of pres-
ervation (e.g. similar size of bone elements 
for ovicaprids and roe deer) and recovery 
(non-systematic sieving) procedures. As it is, 
though, we are presented with the expected 
picture, of domestic animals being killed 
predominantly young, whereas prime adults 
were targeted among the hunted animals. 
The bone fusion data accords well with the 
tooth data. 

What were the animal products people 
were after? The sheep and pig pro�iles sup-

port an interest in meat. 
The presence of foetal 
pigs, indicating a culling of 
pregnant females, might 
suggest to us today an in-
cautious herding strategy. 
The older age for goats 
suggests their use for 
milk, though no remains 
of newborns were recov-
ered, or as ‘herding dogs’ 
for the sheep �lock (Bar-
tosiewicz 1999; Phoca-
Cosmetatou 2008). Argu-
ments for the consump-
tion of milk since the ear-
ly Neolithic have become 
prominent recently (e.g. 
Halstead 2008; Miracle 
2006) as have those for 
cattle traction (Isaakidou 
2006; though see Green-
�ield & Fowler 2003). The 
use of cattle in feasting 
(Robb 2007) needs to be 
considered and is consis-
tent with the older age of 
the animals. Although a 
small assemblage, no pa-
thology was identi�ied re-
lating to cattle traction at 
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Dispilio. The singe specimen with a pathol-
ogy was of a goat mandible (phase B3b) hav-
ing suffered periodontal disease, tooth loss 
and alveolar in�illing.

HUMAN MODIFICATION:
TOOL MARKS AND BURNING 

Despite the very good preservation of 
the surface of the bones, a very small num-
ber of cut marks (13) and impact scars (5) 
was identi�ied (Table 4) in both phases. Al-
though admittedly only a low magni�ication 
microscope was used, the low incidence 
of cut marks is thought to re�lect past real-
ity: not only were the bone surfaces smooth 
and well preserved, but the same author has 
identi�ied a larger number in other assem-
blages under similar conditions (e.g. Phoca-
Cosmetatou 2008). Coupled with the high 
frequency of complete bones (see below) 
the low incidence of cut marks indicates a 
low intensity exploitation of the animals, ei-
ther wild or domestic. Four of the seven cut 
marks in phase C were on cervids (humerus, 
radius and two on 1st phalanges). The pres-
ence of cut marks on phalanges, together 
with the predominance of these elements as 
discussed above, support the contention that 
cervid skins, rather than other anatomical 
parts, were introduced to and left in the area 
of the site under consideration. In phase B3b, 
on the other hand, the few cut marks were 
on cattle, pig and ovicaprids. Most tool cut 
marks were the result of dismemberment 
activities, except for those on phalanges and 

one cattle metapodial suggestive of skinning 
(Binford 1981).

Fresh spiral breaks were unambigu-
ously identi�ied on a small number of bones 
(16NISP equally divided in the two phases; 
excludes non-identi�iable shafts). The ma-
jority of the remaining breaks were angular, 
having occurred when the bone was dry. This 
observation supports the suggestion of low 
intensity of exploitation.

A low degree of fragmentation is evi-
denced in both phases (Table 5). Elements 
within each group considered (long bones, 
metapodials, phalanges) tend to be treated 
in similar ways during butchery, form part 
of the same anatomical grouping and have 
similar sizes. All of these features condition 
the similarities in the ways the bones might 
have been broken and affected by weathering 
(Phoca-Cosmetatou 2001). The high degree 
of completeness among all bones, with more 
than half of long bones and metapodials and 
virtually all phalanges, might be partly a re-
sult of the bones having been handpicked 
during excavation, but they also support the 
observation of a low intensity of exploitation 
by the inhabitants of Dispilio.

NELLIE PHOCA-COSMETATOU

Phase C Phase B3b
NISP % Total % ID NISP % Total % ID

Cut marks 7 0.5% 2.8% 6 0.2% 1.2%

Impact Scars 2 0.1% 0.8% 3 0.1% 0.6%

Total Marks 9 0.7% 3.6% 9 0.4% 1.8%
Total Assemblage (NF) 1343 2431

ID Assemblage (NISP) 247 495

Table 4. Tool marks: cut marks and impact scars. NF: Number of Fragments NISP: Number of Identi�iable 
SPecimens. Identi�iable assemblage excludes shafts, ribs, crania, vertebrae, “various”, horns/ antlers, 
mandibles/maxillae and teeth.

Elements Phase B3b Phase C
Long bones 47% 58%

Metapodials 51% 62%

Phalanges 100% 93%

Table 5. Percentage completeness. Long bones: 
humerus, radius, ulna, femur, tibia. Metapodials: 
metacarpal and metatarsal. Phalanges: 1st and 
2nd phalanx
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The frequency of burning is a much more 
contentious issue. Most of the bones were red-
dish, even black. With such a colour, and with 
the soil matrix in which they were found being 
rich in charcoal and ash (since the bones were 
washed for the present study, it was possible 
to observe this), a burnt designation would 
have, furthermore, been in accordance with 
the identi�ication of a ‘destruction level’ as dis-
cussed in the introduction above. A closer ex-
amination indicated that they were not burnt 
but that their dark red/ black colour was a re-
sult of staining in the ground, as a result of the 
waterlogged conditions. Bones of this colour 
with a recent break were invariably yellow, i.e. 
unburnt, inside (Photo 8). 

Just 6% (77 fragments) and 3% (68 frag-
ments) of the total bone sample was burnt, 
for phases C and B3b respectively. Only six, 
non-identi�iable, fragments were calcined; 
the rest were carbonised black. The number 
of red stained bones has not been recorded 
as they make up the majority of the assem-
blage (see Taphonomy). 

This observation is of great signi�icance in 
(re)assessing the nature of the so-called ‘de-
struction level’ and the geological processes 
which produced it. The bones were recov-
ered in an ash matrix; they were found in situ 
with limited post-depositional disturbance 
(as indicated by the number of elements 
found in articulation); however they were 
not burnt. Thus, the designation of phase C 
as a destruction layer has to be approached 
with added caution. Given the charcoal laden 
soil, seen both macroscopically, in the soil 
still adhering to the bones before washing, as 
well as microscopically (the micromorphol-
ogy work carried out by Karkanas 2002a and 
2002b), it is suggested that the settlement 
could have been destroyed by a �ire but one 
that was not too long lived to burn the bones 
found within the burning houses. Their loca-
tion on platforms constructed above the lake 
could mean that the �ire was rapidly put out 
as the houses collapsed into the water, thus 
not thoroughly burning their contents. 

CONCLUSIONS

This report has presented an analysis of 
a sample of the faunal remains (the ungulate 
bones) from the Middle Neolithic occupation 
of Dispilio (phases C and B3b).

The material is well preserved. The bone 
surfaces are minimally weathered, indicat-
ing that they were not exposed to the ele-
ments for long before being buried; lack of 
dog gnawing is a further indication of rapid 
burial. The bones are almost found in situ as 
indicated by �inds in anatomical articulation, 
especially in phase C. At the same time, the 
bones had undergone chemical dissolution, 
destroying the edges of epiphyses and hin-
dering measurement-taking. Post-deposi-
tionally, the water-logged deposits aided in 
the preservation of the bones. 

The intensity of human exploitation of the 
animal resources was low. Although the term 
‘intensity’ is relative and dif�icult to quantify, 
a number of indicators suggest low degrees 
of human modi�ication: at least 40% of the 
faunal assemblage is identi�iable to species, 
the percentage completeness of the bones is 
high and there is minimal presence of burn-
ing and cut marks on the bones. 

During the �irst phase of occupation, 
Dispilio was located on a raised platform 
above the lake. Although we cannot tell 
which side the houses were facing, we can 
conclude that the economy was facing to-
wards the land. Of course the bias of such an 
assertion, when considering the terrestrial 
faunal remains, is acknowledged. A number 
of independent indicators can support this 
contention. First, among the possibilities to 
explain the location of settlements on lakes, 
the freeing up of land for cultivation is a 
strong one (Menotti 2003). Second, the pres-
ence of plant remains, including cereals and 
pulses, suggests a land-oriented economy 
(Magkafa 2002), in the delayed returns in-
curred during cultivation (Woodburn 1982). 
Fishing was a seasonal activity, taking place 
primarily during spring and summer (The-
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odoropoulou 2007). Returning to the ani-
mal bones themselves, the strong frequency 
of ovicaprids suggests that the inhabitants 
of Dispilio turned to the land for their live-
lihood and survival rather than for hunting 
past time. The paucity of wild animals is a 
feature identi�ied at other lake-settlement 
sites (Schibler 2004). 

The faunal remains, and hence the econ-
omy, is strongly focused on ovicaprids, sheep 
being by far the most frequently recovered 
animal. Pig, goats and cattle, although pres-
ent, are not as common. Ovicaprids are pre-
dominantly represented by teeth remains; 
although post-cranial elements are present, 
they are most probably masked in the non-
identi�iable categories of ribs, shafts and ver-
tebrae, all parts of the skeleton rich in meat. 
Sheep were predominantly culled at a young 
age, since the majority of remains, especially 
teeth, are dominated by animals less than 
2yrs of age. Pig remains are also predomi-
nantly juvenile. This pattern �its best with a 
meat pro�ile. Goats and cattle were culled pre-
dominantly as adults, a pattern commensu-
rate with a secondary product use, be it milk, 
the equivalent of ‘herding dogs’ or feasting.

This pattern for the domestic animals 
contrasts with that for the hunted animals, 
red and roe deer. The deer remains found 
belong to older animals (young adults and 
adults), a pattern conforming with hunt-
ing strategies targeting prime adults. Most 
deer remains are post-cranial, teeth being 
noticeably absent. Although this could relate 
to carcass processing activities (hide work-
ing in the area examined), other possibilities 
should not be excluded: disposal of heavy 
heads at hunting locations; post-deposition-
al preferential preservation of robust fused 
postcranial bones.

The assemblage from phase B3b was vir-
tually identical to that of C. This information 
is not enough to warrant a conclusion that 
the upper level is an extension of the level 
below and represents an extended abandon-
ment of the settlement. The lack of articu-
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Phase C Phase B3b

Element NF NF

Horn/ Antler 11 1% 2 0%

Cranium 46 3% 133 5%

Mandible-
Teeth

266 20% 483 20%

Vertebrae 112 8% 116 5%

Ribs 185 14% 269 11%

Shafts 242 18% 548 23%

Scapula 24 2% 72 3%

Humerus 28 2% 54 2%

Radius- Ulna 44 3% 110 5%

Pelvis 17 1% 50 2%

Femur 29 2% 39 2%

Tibia 23 2% 59 2%

Carpals/
Tarsals

14 1% 20 1%

Metapodials 43 3% 65 3%

Phalanges 25 2% 26 1%

Various 234 17% 385 16%

TOTAL 1343 2431

Appendix 1. Total assemblage

lated elements suggests greater movement 
of material within the lake after deposition. 
However, the four-fold increase in density 
of material in phase B3b compared to C, ar-
gues towards an occupation of the site and 
generation of debris. Plans for future dating 
of the faunal material from these two phases 
should help resolve the issue.

As to the nature of the occupation of 
the area considered, what insights have 
been provided by the study of the faunal re-
mains? The hypothesis that we are dealing 
with a destruction level was questioned, if 
it were a destruction produced by inten-
sive burning. The absence of burning on 
the bones was very noticeable, despite the 
soil matrix being rich in charcoal and ash. 
Due to the existence of water, however, any 
�ire could have been quickly extinguished, 
thus not burning the bones, especially if 
they still had meat attached. As bones were 
found almost in situ and not mixed up in a 
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rubbish area, the faunal analysis supported 
the hypothesis that we are dealing with a 
housing area- if not houses themselves, 
then at least areas around houses and not 
a rubbish dump.
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Ovicaprid Cattle Pig Dog
Roe 
deer

Red 
deer Cervids

Boar Wolf
Large Medium Small

Horn/Antler 2 0 0 0 2 5 5 1 5 5

Mand/Teeth 124 2 50 4 7 0 15 3 2 71 193

Vertebrae 0 1 0 0 0 0 0 4 3 68

Ribs 0 0 0 0 0 0 0 10 13 157

Shafts 0 0 0 0 0 0 0 10 14 190

Scapula 0 1 4 0 0 0 0 2 5 16

Humerus 13 3 1 0 1 1 1 4 3 21

Radius 10 0 0 1 3 0 2 0 2 28

Ulna 5 0 1 2 2 0 1 0 2 12

Pelvis 0 0 0 0 0 0 0 0 2 15

Femur 6 0 1 1 0 0 0 4 4 20

Tibia 5 2 3 0 1 1 1 2 5 15

Calcaneus 2 2 0 0 0 0 0 2 0 2

Astragalus 2 1 0 0 1 0 0 2 0 3

Metapodials 23 1 3 3 1 2 2 3 6 34

Phalanges 4 3 1 0 9 4 4 1 3 6 16

Total 196 15 64 11 27 13 31 1 3 49 141 795

Cranium 1

Patella 2

Navicular 1 1 1 1

Tarsal

Carpal 1 1

Appendix 2: Phase C species representation (NISP counts)- data for Figs. 2, 5 and 8
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MNI per Element Ovicaprids O/C non-id Sheep Goat Cattle Pig Dog Roe deer Red deer
Horn/Antler 2 1 1 1 2 3

Mand/Teeth 23 7 12 4 2 7 3 2 1

Vertebrae 0

Ribs 0

Shafts 0

Scapula 0 1 2

Humerus 8 3 5 3 1 1 1

Radius 8 7 1 1 3 1

Ulna 3 3 1 1 2 1

Pelvis 0

Femur 5 5 1 1

Tibia 3 3 2 3 1 1

Calcaneus 2 2 2

Astragalus 2 1 1 1 1

Metacarpal 5 3 2

Metatarsal 10 4 5 1 1 1 1

Metapodial 1 1 1 1 2

Phalanges 3 3 2 2 3 1

Maximum MNI 23 7 12 4 3 7 3 3 3
Cranium
Patella
Navicular 1 1

Tarsal
Carpal 1 1

Appendix 3: Phase C species representation (MNI counts)- data for Figs. 4, 6 and 7

From postcranial bones
MNI Foetal J YA YA-A A No speci�ic age
Ovicaprid Total 7 6 1

Sheep 3 4 1

Goat 1

Cattle 1 3 1

Pig 1 3 2

Dog 2

Roe deer 1 1 2

Red deer 1 2 2
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From teeth

MNI Foetal 0-2m 2-6m 6-12m 12-24m
2-3
yrs

3-4
yrs

4-6
yrs

6-8
yrs

J J-YA YA YA-A A

Ovicaprid total 0 0 1 3 2 3 5 5 1 2 1

Sheep 0 0 1 3 2 2 3 1 0 1

Goat 0 0 0 0 0 0 1 2 1

O/C Non-id 0 0 0 0 0 1 1 2 0 1 1

Cattle 1 1

Pig 1 1 2 3

Dog 2

Roe deer 1 1

Red deer 1

Appendix 4. Phase C age pro�iles- data for Figs. 11-13. J= juvenile; YA= young adult; A= adult

Ovicaprid Cattle Pig Dog
Roe 
deer

Red 
deer

Wolf Large Medium Small

Horn/Antler 0 1 0 1 0 0

Mand/Teeth 320 5 85 20 3 13 90 372

Vertebrae 2 1 1 11 11 85

Ribs 0 0 14 20 235

Shafts 0 0 24 30 494

Scapula 3 11 1 3 16 53

Humerus 10 2 11 0 1 4 13 36

Radius 19 1 5 0 2 3 7 65

Ulna 9 8 3 1 2 9 22

Pelvis 11 1 1 5 1 44

Femur 2 1 2 3 4 3 29

Tibia 9 7 3 0 7 52

Calcaneus 4 2 0 1 0 3 7

Astragalus 3 2 0 1 0 2 5

Metapodials 32 4 6 5 5 6 54

Phalanges 11 9 2 0 2 9 2 14

Total 435 24 141 37 4 6 98 220 1567
Cranium 0 3 0 2 12 43

Patella 0 0 1 0 0

Navicular 0 1 0 1 0 0

Tarsal 1 0 0 0 1

Appendix 5: Phase B3b species representation (NISP counts)- data for Figs. 3, 9 and 1
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