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An experimental study was conducted to assess the taphonomic signature derived from anthropic 
activities on rabbit bones. Nine wild European rabbit (Oryctolagus cuniculus) individuals were butchered 
using lithic tools, four were cooked and three of them were consumed by people. Cut marks resulting 
from skinning, disarticulation and defleshing as well as cooking damage and tooth marks caused by 
consumption were analysed and evaluated. Results show that butchery marks can be relatively abundant. 
Their location, intensity and orientation may differ according to the activity that caused them: skinning, 
disarticulation or defleshing of the carcass. Cooking damage is evidenced by specific burnt areas on the 
extremities of the bones. Tooth marks are scarce and often difficult to detect. They occur especially on 
long bones, with tooth pits being the most abundant type of damage. Finally, we attempt to address the 
way in which these marks can be archaeologically identified.  
 
Keywords: TAPHONOMY, ACTUALISTIC STUDY, RABBIT REMAINS, BUTCHERY, CUT MARKS, 
HUMAN CONSUMPTION, BURNT BONES 

 
 

Butchery, Cooking and Human Consumption 
Marks on Rabbit (Oryctolagus cuniculus)  

Bones: An Experimental Study 

 
 Lluís Lloveras* 

SERP. Departament de Prehistòria, Història Antiga i Arqueologia. Facultat  
de Geografia i Història. Universitat de Barcelona. Montalegre, 6. 08001 Barcelona, Spain 

Laboratório de Arqueozoologia, IGESPAR, I.P. Avenida da Índia 136 
1300-300 Lisbon, Portugal   

                         
Marta Moreno-García 

Grupo de Investigación Arqueobiología. Instituto de Historia. Centro de Ciencias  
Humanas y Sociales (CCHS). Consejo Superior de Investigaciones Científicas (CSIC) 

Albasanz, 26-28, 28037 Madrid, Spain 
 

Jordi Nadal     
SERP. Departament de Prehistòria, Història Antiga i Arqueologia. Facultat  

de Geografia i Història. Universitat de Barcelona. Montalegre, 6. 08001 Barcelona, Spain 
 
            

Journal of Taphonomy 7 (2-3) (2009), 179-201. 
Manuscript received  29 September 2008, revised manuscript accepted 4 February 2009. 



180 

  Anthropic marks on rabbit bones  

 

Serra, 2000; Schmitt, 1995; Schmitt & Juell, 
1994). Experimental studies focused on the 
identification of cut marks and other traces 
directly related to human consumption of 
this prey are less frequent. In general, more 
experimental and ethnoarchaeological studies 
have focused on recording human processing 
damage on large and middle-sized animal 
carcasses (Domínguez-Rodrigo, 1997, Lupo 
& O’Connell, 2002, Selvaggio, 1994) in 
comparison to small-sized species (Charles 
& Jacobi, 1994; Larounlandie, 2001; Pérez 
Ripoll, 2006). This may be due to the fact 
that cut marks on small mammals are rare, 
although their archaeological evidence have 
been recorded back to early Pleistocene 
times (Fernández-Jalvo et al., 1999).  
 Although small prey can be processed 
without the aid of tools and its exploitation 
may be archaeologically invisible (Charles 
& Jacobi, 1994), the taphonomic effects of 
butchering rabbits have been identified in a 
large number of archaeological sites (Aura 
et al., 2002; Cochard & Brugal, 2004; García-
Argüelles et al., 2004; Hockett & Haws, 2002; 
Ibáñez & Saladié, 2004; Pérez Ripoll, 2004; 
2006; Sanchís Serra & Fernández Peris, 2008; 
Villaverde et al., 1996). In particular rabbit 
bone breakage patterns related to extraction 
of marrow for human consumption have been 
identified (Cochard, 2004a; Hockett, 1991; 
Pérez Ripoll, 2006). Thus, the trend is to 
describe the butchery process on this prey from 
the evidences observed on the archaeological 
remains (Pérez Ripoll, 1992, 1993, 2001, 2004).  
 No actualistic studies have been 
conducted that are designed to identify human 
butchery patterns from time the rabbit carcass 
is butchered through cooking and consumption. 
Therefore, our aims are threefold:  
 1) to describe and analyze in detail 
the traces left on the bones during each one 
of these operations,  

Introduction 
 
European rabbit (Oryctolagus cuniculus) 
remains are the most abundant taxon in Middle 
and Upper Paleolithic and Epipaleolithic 
archaeological sites from the Iberian Peninsula 
and the Mediterranean region. Rabbit remains 
can yield important information about 
subsistence practices, mobility patterns and 
demographic trends (Hockett & Ferreira-
Bicho, 2000; Hockett & Haws, 2002; Stiner 
et al., 1999, 2000; Villaverde et al., 1996). 
Specifically in the transition from the 
Pleistocene to the Holocene, human diet seems 
to have undergone a radical transformation to 
include smaller prey, in particular the European 
rabbit (Jones, 2004, 2006). Ethnological studies 
also demonstrate the importance of small game 
and especially rabbits for some populations. 
These animals often provide the bulk of the 
meat protein consumed by some populations 
because they are abundant, easy of capture, 
and excess meat can be dried as jerky for 
storage (Lowell, 1974; Spier, 1978). 
 Distinguishing leporid bones 
accumulated by humans and other kind of 
predators (i.e., nocturnal or diurnal raptors 
and mammalian terrestrial carnivores) 
becomes imperative to accurately understand 
human subsistence activities in the past. But 
it cannot be forgotten that archaeological 
rabbit accumulations may also be consequence 
of the burrowing behavior of this species. 
Therefore, taphonomic studies focused on 
identifying diagnostic damage patterns created 
by different processes are essential to establish 
the source of archeofaunal assemblages. 
Over the last two decades several researchers 
have attempted to isolate the diagnostic 
patterns that would enable us to identify 
different animal rabbit predators (Cochard, 
2004a; Hockett, 1989, 1991, 1995, 1996; 
Lloveras et al., 2008a, 2008b, 2009; Sanchís 
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Table 1. Weight (in grams), sex, age and place of origin of wild rabbit specimens used 
in this study.* Eviscerated specimens.  

While all of the carcasses were the same 
species of European rabbit (Oryctolagus 
cuniculus), we observed differences between 
both groups in body size (weight and length) 
suggesting the possibility that our sample was 
comprised of two closely related subspecies. 
The individuals hunted in Portugal are 
identified as the smaller subspecies O. 
cuniculus algirus that lives in the South of 
the Iberian Peninsula whilst those hunted in 
Spain are O. cuniculus cuniculus, which 
occupies the rest of Europe (Callou, 2003). 
 We processed the carcasses with 14 
flint and quartzite flakes produced for this 
experiment by the IGESPAR Lithics 
Paleotechnology team (Lisbon, Portugal). 
The butchery was conducted by two of the 
authors (LL & MMG), skilled in the 
preparation of animal carcasses due to their 
long involvement (over a year for LL and 
nine years for MMG) in building up the 
reference collection of animal skeletons 
housed at the Archaeozoology Lab of the 
Portuguese Institute for Archaeological 
and Architectural Heritage (IGESPAR) in 
Lisbon, that now comprises over 2200 
specimens (Moreno-García et al., 2003). 
Therefore, no attempt was made to produce 
cut marks on purpose. 
 

 2) to assess the taphonomic signatures 
derived from such anthropic activities, and  
 3) to provide information that will contribute 
to our understanding of the strategies prehistoric 
people used to procure and process rabbits. 
 We are aware that rabbit hunting and 
consumption by humans are not straightforward 
processes. A myriad of variables may affect 
the traces left on rabbit remains from the 
moment of death (use of tramps, snares, sticks, 
bows and arrows…) through the processing 
stage (skinning, disarticulation, defleshing…) 
and finally during meat consumption (e.g., 
resulting from various cooking methods). 
For these reasons, this study is not intended 
to account for all the potential variables that 
can influence butchery damage but to provide 
a baseline for the recognition of the anthropic 
signature on rabbit remains accumulated on 
archaeological sites.  
 
 
Material  
 
Nine rabbit carcasses were used in this 
experimental study (Table 1). Five were 
hunted in Mafra (Portugal) and they arrived 
to us already eviscerated. The other four came 
from Barcelona (Spain) as whole specimens. 

N Weight Sex Age Origin 
1 689* M Sub-adult Mafra, Portugal 
2 723* M Adult Mafra, Portugal 
3 744* F Adult Mafra, Portugal 
4 882* M Adult Mafra, Portugal 
5 807* F Adult Mafra, Portugal 
6 1300 F Sub-adult Barcelona, Spain 
7 1370 F Adult Barcelona, Spain 
8 1180 F Adult Barcelona, Spain 
9 1390 M Adult Barcelona, Spain 
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 b) Disarticulation (Figure 1). Eight 
rabbits were disarticulated with the aid of a 
lithic tool. Rabbit 2 was divided into small 
portions by hand, after it was roasted whole. 
While rabbits 4, 5, 6, 8 and 9 were 
disarticulated in raw, rabbits 3 and 7 were 
first cooked and then disarticulated (Table 2). 
Four disarticulation stages were established 
in order to facilitate the identification of the 
marks produced (Table 3):  
 

i) Stage 1, only fore and hind limbs were 
removed from the trunk. The anterior legs 
were detached by cutting the muscles around 
the ventral side of the scapula and in the 
case of the posterior legs we aimed for 
the articulation of the head of the femur 
with the acetabulum in the pelvic bone. 
 

ii) Stage 2, the head was separated from 
the trunk which in turn was transversally 
chopped in three parts. Feet were removed 
by the carpals and tarsals bones. 
 

iii) Stage 3, the different long bones in each 
fore and hind limb were disarticulated one 
from another and the feet were equally 
removed. 
 

iv) Stage 4, head, feet and limb bones 
were all disarticulated as described in stages 
2 and 3 and the trunk was butchered as 
in stage 3.  

 

 
 
Methods  
 
The study focuses on the analysis of three 
kinds of damage: cut marks made during the 
butchering process, burning produced when 
the carcasses were roasted, and tooth marks 
left after meat consumption by people. 
 
 
Butchery 
 
The rabbits were butchered lying on their 
back on a bench in a manner similar to that 
described in the literature for medium and 
large size prey (Binford, 1981; Capaldo 1997; 
Dominguez-Rodrigo, 1997; Lyman, 1994), 
following this sequence: 
 a) Skinning (Figure 1). First the skin 
was removed by cutting above the tarsals 
with one of the flakes. It was then pulled off 
the hindlimbs, the trunk and the forelimbs 
by hand. Occasionally, in order to detach it 
from the forelimbs it was necessary to make 
additional cuts around the carpals area. The 
head, in particular to remove the skin 
around the snout, was skinned with the aid 
of lithic tools. Carcasses 6, 7, 8 and 9 were 
opened at this stage with one of the lithic 
flakes to be eviscerated. Marks derived from 
skinning were studied in all the individuals 
of the sample and potential marks produced 
during evisceration were also evaluated. 

Table 2. Summary of experimental work carried out on each individual. 

 1 2 3 4 5 6 7 8 9 
Skinning X X X X X X X X X 
Disarticulating - - X X X X X X X 
Defleshing - - - - X - X X - 
Cooking - X X X - - X - - 
Consumption - X - X - - - - X 
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Figure 1. Examples of skinning, disarticulation and 
defleshing rabbit carcasses. 

Figure 2. Examples of cooking methods used on rabbits.  
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 b) Individual 7 was roasted whole on 
a metallic grill over ashes (Figure 2).  
 
 
Consumption 
 
In order to observe the morphology and 
location of human tooth marks three of the 
rabbit carcasses (numbers 2, 4 and 9) were 
consumed by ten people (excluding the head 
and feet) and the bones recovered for analysis. 
Meat consumption was performed without 
the help of any cutlery to ensure that tooth 
modifications could be confidently identified. 
All participants in the experiment were adults. 
They were advised to avoid purposefully 
leaving tooth marks on the bones. After 
eating each participant placed the bones in a 
plastic bag with their name and the number 
of the rabbit they consumed. 
 
 
Sample preparation and analysis 
 
Once the experiment was concluded, all of the 
rabbit bones were boiled for approximately 
one hour to facilitate removing any remaining 
soft tissue. Then, they were washed with tap 
water and left to dry. Finally, in order to 
eliminate residual fat they were submerged 
for 24 hours in acetone. 

 c) Defleshing (Figure 1). This operation 
consisted in the removal of meat from the 
limb bones and the axial skeleton. Rabbit 5 
was defleshed while still raw and only large 
chunks of muscles could be removed. But 
every attempt was made to scrape all of the 
flesh off the bones of rabbits 7 (previously 
cooked) and 8 (still in raw). Marks derived 
from these different ways of defleshing are 
described in detail later. 
 
 
Cooking 
 
Food preparation in ancient times involved 
a variety of cooking methods including a 
range of roasting and boiling techniques. 
Some of these techniques produce traces 
evident on the bones resulting from contact 
with a heat source. In this experiment we 
opted for roasting four rabbit specimens 
(Table 2) in two different ways:  
 a) An open fire was prepared with 
wood trunks and splinters over a stack of 
stones. When these were hot several of them 
were removed out of the fire and hot coals 
were put in between to maintain the 
temperature high. Rabbits 2 and 3 were 
placed on top of the stones to be cooked as 
whole carcasses whilst rabbit 4 was cooked 
disarticulated in smaller portions (Figure 2). 

Table 3. Stages of disarticulation practiced on each individual from the sample. 

Stage Observations Specimen 
1 Disarticulation of anterior and posterior limbs from axial skeleton 5 

2 Same as stage 1 plus removal of head and feet. Trunk was also divided in 
3 parts 3, 4 

3 Same as stage 1 plus disarticulation of long bones in both anterior and 
posterior limbs. Feet were also removed 7, 8 

4 Total disarticulation of the carcass. Stage 2 and 3 together 6, 9 
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on their orientation to the axis of the skeletal 
element on which they occurred.  
 Burnt bones produced as result of the 
cooking were identified by visual examination. 
Burnt areas were recorded on each skeletal 
element, according to portion (e.g., distal, 
proximal) and side. Finally, color of burning 
damage was recorded (Shipman et al., 1984; 
Stiner et al., 1995) and described as light 
(yellow-light brown), moderate (brown) or 
strong (black). 
 Human tooth marks resulting from 
meat consumption were examined under a 
light microscope (x10-x40). These marks 
were counted and recorded according to 
skeletal element, portion and side. Following 
the methodology developed by Elkin & 
Mondini (2001) and Landt (2007) tooth 
marks were classified as scoring, notches, 
tooth punctures/tooth pits and crenulated 
edges/fractured edges.  
 
 
Results 
 
For the sake of clarity results are presented 
separately for each of the actions performed 
in the experimental study. 
 
 
Butchery 
 
Two hundred and forty-one butchery marks 
were recorded on 9 different carcasses. Most 
of the marks are situated on vertebrae, 
innominate, ribs, femur and tibia (Table 4). 
Results are presented as total amounts of 
marks by type of butchery.  
 An appendix showing the distribution 
of damage categories by bone and portion 
for each of the rabbits is included in order to 
give readers a sense of variability in damage 
attributes. 

 Cut marks were identified under a 
light microscope (x10-x40). All marks were 
counted, registered and associated with one 
of the processing or consumption activities 
carried out in the butchering experiment. Cut 
marks were tallied according to element type, 
section, side and face of the bone. Often some 
single butchery actions can simultaneously 
leave multiple incisions. In these cases, 
multiple incisions were quantified as an unique 
action and not by the number of visible 
incisions. Taking into account their depth and 
width cut marks were described as superficial, 
moderate or strong. Superficial is defined as 
very light damage hard to see without the aid of 
light microscope; moderate means that the 
blade of the tool has penetrated deeper into 
the cortical bone creating a mark visible for 
an unaided human eye; and finally, strong is 
defined as a clear fracture through the cancellous 
bone. In addition, marks were classified as 
longitudinal, transversal or oblique depending 

Skeletal element 
Number of   

marks 
Vertebrae 74 
Innominate 30 
Ribs 20 
Femur 19 
Tibia 16 
Metapodial 12 
Cranium 13 
Ulna 10 
Humerus 11 
Calcaneum 7 
Astragalus 6 
Radius 6 
Mandible 6 
Scapula 6 
Carpal/tarsal 5 
Total 241 

Table 4. Total number of butchery marks present in 
the skeletal elements of the eight rabbit carcasses 
processed in the experiment.  
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 Most of the marks were transverse in 
orientation (approximately 95.7%) and they 
are of light and moderate intensity (Figure 5). 
 
 
Disarticulation 
 
A total of 116 cut marks were related to the 
disarticulation of the carcasses (Figure 3), 
with an average value of 16.6 per rabbit. 
Results show that rabbits butchered in 
stages 1 and 2 evidence lower numbers of 
marks than those processed in stages 3 and 4. 
Number of cut marks also varied as a 
function of carcass condition at the time of 
disarticulation - cooked versus uncooked. 
Roasted rabbits (7, 3 and 4) display fewer 
marks than carcasses butchered raw (8, 9 
and 6; see Table 5). The distribution of 
disarticulation marks displayed by element 
(Table 6, Figure 4) shows that most of them 
are situated on: i) the body of vertebrae, ii) 
the innominate, in particular on the ischium 
and the acetabulum bones and iii) the 
articular ends of limb bones, especially the 
proximal epiphysis of the femur and distal 
epiphysis of the tibia. Marks on feet 
elements (carpals, tarsals and proximal 
metapodials) are scarcer.  

Skinning 
 
A total of 23 cut marks are associated with 
carcass skinning (Figure 3). That results to 
an average value of 2.5 per rabbit but no cut 
marks are present on rabbit 1 (Table 5), which 
proves that a small-sized animal can be 
skinned without leaving any traces on its bones. 
No marks were associated with evisceration. 
 Since different animals were skinned by 
two of us (MMG and LL) it was also possible 
to quantify who produced more marks. 
Thus, while MMG average value was 1.2, 
LL attained 4.25. The tools used by both 
butchers were similar (quartzite flakes) so that 
suggests that other variables such as the skill 
(Domínguez-Rodrigo, 2005) and the strength 
of the person carrying out the action (Potter, 
2005) may affect the number of cutmarks. 
 Cranium and mandible display the 
highest frequencies of cutmarks. The marks 
are located on the incisive and nasal bones, 
especially on the lateral faces. Only in one case, 
a cut mark was observed on the neurocranium. 
On the mandible, marks occur on the 
incisive part damaging one incisor. 
Skinning marks in other skeletal elements 
(caudal vertebrae and tibia diaphysis) are 
occasional (Table 6, Figure 4).  

Rabbit Skinning Disarticulation Defleshing Burnt bones Tooth marks 
1 0 - - - - 
2 2 - - 9 6 
3 2 12 - 37 - 
4 1 19 - 10 16 
5 1 3 10 - - 
6 4 32 - - - 
7 5 3 33 11 - 
8 2 23 59 - - 
9 6 24 - - 13 

TOTAL 23 116 102 67 35 

Table 5. Number of butchery marks by activity, number of burnt bones and number of tooth marks 
found on each individual of the sample.  
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Figure 3. Examples of skinning (1-4), disarticulation (5-8) and defleshing (9-12) cut marks observed on rabbit bones.  
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Figure 4. Location of skinning, disarticulation and defleshing cut marks on each skeletal element. 

is 
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pulling off chunks of muscles from the 
bones (see rabbit 5 in Table 5). If the bones 
were scraped there was an increase in 
marks. This was especially true when this 
operation is conducted on a raw carcass as 
exemplified by rabbit 8 (Table 5). 
 Defleshing cut marks may be present 
in almost all the skeleton (Table 5, Figure 4) 
but they were mostly located on: i) the axial 
skeleton (vertebrae and ribs) - in most vertebrae 
the vertebral apophysis displays the highest 
frequency (76%); ii) the ischium bone of the 
innominate (64%) - the acetabulum was 
much less affected (9%) in comparison with 
the results from disarticulation; and iii) on 
the shaft of limb bones (74%).  
 Great variation was recorded in their 
orientation. There was a clear increase in the 
number of oblique and longitudinal incisions 

 As far as the orientation of 
disarticulation marks is concerned (Figure 6), 
transverse cuts dominate (72%) although 
the frequency of oblique (18%) and 
longitudinal (9.9%) marks increases in 
relation to those produced by skinning 
(4.4% and 0% respectively) . Their intensity 
appears to be moderate and strong (Figure 6) 
and on the whole the trend is towards deeper 
marks than those observed after skinning. 
 
 
Defleshing 
 
One hundred and sixteen marks were caused 
by defleshing three of the rabbit carcasses 
(Figure 3). This results as an average value 
of 34 marks per rabbit. Fewer marks were 
produced when defleshing involved only 

Table 6. Distribution of butchery cut marks, burnt bones and tooth marks by anatomical part. Abbreviations; 
AP: anatomical part, man: mandible, cra: cranium, inc: incisors, hum: humerus, rad: radius, uln: ulna, 
fem: femur, tib: tibia, sc: scapula, inn: innominate, mt: metapodial, phal: phalanges, cal: calcaneum, ast: 
astragalus, c/t: carpal/tarsal, ver: vertebrae, rib: rib.  

BUTCHERY CUT MARKS, BURNT BONES AND TOOTH MARKS DISTRIBUTION 
Skinning Disarticulation Defleshing Burnt bones Tooth marks 

AP N % AP N % AP N % AP N % AP N % 
cra 13 56.5 ver 23 19.8 ver 49 48 phal 21 31.3 rib 8 22,8 
man 6 26.1 inn 19 16.4 cos 13 12.7 tib 9 13.4 inn 7 20 
ver 2 8.7 fem 15 12.9 inn 11 10.8 cra 6 9 ver 5 14,3 
inc 1 4.3 mt 11 9.5 tib 6 5.9 mt 5 7.5 hum 5 14,3 
tib 1 4.3 tib 8 6.9 uln 6 5.9 inc 4 6 tib 4 11,4 
   rib 7 6 hum 5 4.9 uln 4 6 fem 2 5,7 
   hum 6 5.2 fem 4 3.9 fem 3 4.5 sc 2 5,7 
   cal 6 5.2 sc 3 2.9 rad 3 4.5 rad 1 2,8 
   ast 6 5.2 rad 2 1.9 rib 3 4.5 uln 1 2,8 
   uln 4 3.4 mt 1 1 man 2 3    
   rad 4 3.4 c / t 1 1 hum 2 3    
   c / t 4 3.4 cal 1 1 cal 2 3    
   sc 3 2.6    ast 2 3    
         c/t 1 1.5    
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were evident in the frequencies of burnt bones 
between individuals cooked directly on the 
stones or on the grill (Table 5). However, the 
intensity of burning damage was of a much 
lighter degree in the latter case (54.5% vs 
14.9% recorded in the total sample; Figure 8). 
 On the whole, cooking damage was 
evidenced by specific burnt areas, cracking 
of bone surface (especially on the skull) and 
breakage of incisor teeth (Figure 9) Terminal 
feet bones (i.e., phalanges) account for the 
highest frequency of burned parts followed 
by the ends of long bones (76.2% of cases) 
and the skull - the incisive area and mandibles 
represent 75% of cases. The axial skeleton 
remains almost unburned (Table 6). Clearly, 
the unmeaty bones are more vulnerable to 
this kind of damage. 
 
 
Consumption 
 
Most of the rabbit bones recovered after 
consumption are complete. Tooth marks 
(Figure 10) are of light intensity and often 
difficult to detect so that use of light 

that added together surpass those transversal 
(54% vs 46%, Figure 7). Their intensity is clearly 
lighter (70%) than that display by skinning 
and disarticulation cut marks (Figure 7). 
 
 
Cooking 
 
The four carcasses that were cooked produced 
a total of 67 burnt bones which averaged to a 
value of 16.8 per rabbit. No clear differences 

TYPES OF DAMAGE N % 

Crenulated edges CRE 11 31.4 
Fractured edges FRE 6 17.1 
Tooth punctures TPU 1 2.9 
Tooth pits TPI 9 25.7 
Notches NO 2 5.7 
Scoring SCO 6 17.1 

Table 7. Numbers and percentages of tooth 
marks included in each type of tooth damage 
category. 

Figure 5. Percentage of skinning cut marks included in each category for Orientation (T: Tranversal, 
O: Oblique and L: Longitudinal) and Intensity (L: Light, M: Moderate and S: Strong). 
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Figure 7. Percentage of defleshing cut marks included in each category for Orientation (T: Tranversal, O: Oblique and 
L: Longitudinal) and Intensity (L: Light, M: Moderate and S: Strong). 

Figure 6. Percentage of disarticulation cut marks included in each category for Orientation (T: Tranversal, O: Oblique 
and L: Longitudinal) and Intensity (L: Light, M: Moderate and S: Superficial).  
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Discussion 
 
Butchery 
 
The butchery process followed in this 
experimental study was carried out in three 
different stages: skinning, disarticulation and 
defleshing. The use of lithic tools on each 
carcass left a series of marks which varied not 
only in their frequency but also in location, 
orientation and intensity. It is evident that 
the more thoroughly a carcass is processed with 
this kind of tools, the higher the probability 
of leaving butchery traces. While the average 
number of marks recorded for skinning is 2.5 
that value increases to 16.6 for disarticulated 
carcasses and reaches 34 in the case of 
defleshed rabbits. This result provides a 
useful parameter that can help to understand 
the way rabbit carcasses present in an 

microscope was compulsory. Although damage 
was found across the entire skeleton, with 
the exception of those elements that were 
not eaten (head and feet), the number of 
tooth marks is not very abundant: 35 in 
total. This means that only 21.2 % of the 
bones that were consumed display tooth 
marks. The axial skeleton (ribs 22.8% and 
vertebrae 14%) followed by the innominate 
(20%) and the main long bones (humerus 
and tibia displaying 14.3% and 11%, 
respectively) show their highest concentration 
(see Table 6). Tooth marks tend to be 
located on the body of ribs, vertebrae, shaft 
and proximal epiphysis of long bones and 
on the illium and ischium bones of the 
innominate. In relation to the type of 
damage, crenulated edges and tooth pits 
followed by scoring and fractured edges 
seem to prevail (Table 7). 

Figure 8. Percentage of elements included in each category of burnt damage intensity.  
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archaeological assemblage were handled. If 
they were only skinned and consumed as 
whole carcasses or disarticulated by hand 
after cooked the expected incidence of cut 
marks should be very low. The opposite 
situation would reflect a more intensive 
manipulation in which some kind of 
division of the carcass and removal of meat 
were actions probably performed. Thus, 
butchery marks on archaeological remains 
reflect something more than human 
consumption - they show the gestures made 
by our ancestors. From this perspective, 
there is a crucial variable - the skill of the 
person butchering an animal that is often 
ignored when interpreting the traces visible on 
archaeological faunal remains. Experimental 
studies such as this one provide evidence 
that the skill of the butcher influences cut 
mark frequencies. 
 It may also be concluded that the 
identification of cut marks with a particular 
butchery stage (i.e., skinning, evisceration, 
disarticulation and defleshing) on rabbit 
assemblages is not a straightforward question. 
The same skeletal elements may display 
similar marks but produced in different 
processing stages (Lyman 1994). For example, 
the ischium of the pelvic bone was frequently 
damaged either when disarticulating or 
defleshing the carcasses. The intensity and 
orientation of the traces must also be 
considered. Whereas skinning marks are 
generally transversal and light-moderate, 
stronger marks are originated in the 
disarticulation process. An increase in the 
number of oblique and longitudinal marks 
of low intensity occurs during defleshing. In 
summary, in archaeological samples all of 
the criteria described should be assessed to 
confidently assign particular cut marks to 
one or another butchery operation. Some 
discrepancies can be found if our results are 

Figure 9. Examples of burnt damage found on rabbit 
remains as a consequence of roasting. 1: punctual burnt 
areas mainly situated in extremities of bones; 2: crack-
ing; 3: breakage of incisors. 
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this is one of the bones with the lowest 
frequency of disarticulation marks (Table 6). 
The anterior limb is separated from the trunk 
by cutting the muscles by which it is attached 
to the trunk without touching the scapula. 
Neither the frequency of marks on this bone 
seems to increase by defleshing. Finally, PR 
reports a low number of defleshing marks on 
vertebrae and ribs which are the skeletal 
elements that display the highest frequencies 
of marks in our study (Table 6).  
 These differences suggest that 
establishing conclusive parameters to identify 
human produced processing damage is a 
very complex issue which cannot be made 

compared with the work carried out by 
Pérez Ripoll (1992, 1993, 2001, 2004) on 
archaeological remains. Firstly, this author 
interprets marks located on mandibles and 
metatarsals as caused by skinning. Our 
results show that the skull is the anatomical 
element where skinning marks are most 
frequently produced but that the butchery 
traces observed on metapodials occur only 
if feet are removed. Since to skin a rabbit it is 
not necessary to remove its feet we 
considered such action as part of the 
disarticulation process. Secondly, he suggests 
that disarticulation marks are very abundant 
in scapulae. Our study demonstrates that 

Figure 10. Examples of gnawing damage observed on rabbit remains as consequence of consumption by people. 
1: crenulated edges; 2: crenulated edges and scoring; 3: tooth pits; 4: scoring. 
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intense heat causing increasing internal 
pressure (Botella et al., 2000; Stiner et al., 
1995). The part most damaged by cracking 
was the skull, in particular the incisive teeth 
were the most affected by breakage. 
 In sum, as it occurs with larger prey 
(Binford, 1963; Lupo, 1995), the patterns 
observed for burning damage after cooking 
varied according to a number of factors that 
can be summarized as follows i) the intensity 
of heat; ii) the proximity to the heat source; 
iii) the time of exposure; iv) the different phases 
of increasing, maintaining, and decreasing 
of temperature and v) the meaty or unmeaty 
part of the body exposed to heat.  
 
 
Consumption 
 
Criteria to distinguish anthropic versus non 
anthropic consumption of rabbits in 
archaeological sites are still quite limited. 
Cochard (2004b) notes that one of the main 
differences between human and nonhuman 
damage patterns is that human produced 
assemblages should display a higher level of 
bone fragmentation (as result of human 
consumption of marrow) in comparison to 
bone assemblages produced by nonhuman 
processes. As mentioned above, the present 
study does not explore this area but focus on 
the recording of tooth marks produced by 
people while eating meat cooked on the 
rabbit bones. In his ethnoarchaeological 
work with small prey Landt (2007) records 
an average value of 18% of tooth marked 
bones. In our case, 21.2% was recorded. 
Crenulated edges on the epiphysis of long 
bones, innominate and ribs, tooth pits and 
scoring on the shafts of long bones are the 
most common marks. Damage distribution 
among skeletal elements is also similar to 
the results obtained by Landt (2007).  

by interpreting only the evidence observed 
on archaeological remains. Experimental 
studies as well as the evidence derived from 
other sources such as ethnohistory and 
ethnoarchaeology should also be considered. 
In any case, further experimental work on 
this research topic is clearly needed.  
 
 
Cooking 
 
Although burnt bones in archaeological 
faunal assemblages may result from accidental 
burns, they are usually interpreted as 
evidence of anthropic consumption. Burnt 
rabbit bones are no exception. Vigne & 
Marinval-Vigne (1983) suggest that with 
small prey the occurrence of localized burns 
relates to cooking. Our results are consistent 
with this statement and the observations 
reported by Hockett (1991) on North 
American hares, and Vigne et al. (1981) and 
Hockett & Bicho (2000) on archaeological 
leporid remains. The four rabbit carcasses 
that were roasted (2, 3, 4 and 7) show burnt 
areas concentrated on the terminal parts of 
the skeleton which were less protected by 
flesh - feet, snout and distal end of long bones. 
At a macroscopic level the most evident 
damage was the change in colour. In the 
literature, non burned bones are described as 
creamy, slightly burned bones as yellow-
brown, carbonized bones as black and finally 
calcined bones have a whitish appearance 
(Botella et al., 2000; Shipman et al., 1984; 
Stiner et al., 1995). In our experiment, the 
temperature of ashes reached 320 ºC which 
was enough to carbonize some bones but 
not to calcine them.  
 Exposure to high temperatures also 
renders bones and teeth more fragile and 
susceptible to fragmentation. Water contained 
in structures and tissues vaporizes due to the 
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butchery marks are multipurpose but on the 
other, one must be aware that it is not 
necessary to perform all these butchery 
stages to consume small game. For example, 
whole carcasses can be roasted on a spit, 
without butchering and filleting and also 
carcasses do not need to be disarticulated to 
be defleshed. In addition, defleshing can be 
done afterwards without the aid of any tools 
once the carcass is cooked. Thus, the kind of 
marks produced may differ depending on the 
time such operations were performed - previous 
to or after cooking of the carcass.  
 Roasting appears to affect primarily 
the bones less rich in meat that tend to be in 
direct contact with the heat source - those 
terminal parts of the skeleton. Other cooking 
methods such as boiling would surely produce 
different results. Finally, damage caused by 
human tooth marks proved difficult to be 
identified since small carnivores may originate 
similar damage patterns.  
 In conclusion, this study provides a 
baseline for the recognition of the anthropic 
signature on rabbit remains accumulated on 
archaeological sites and calls for caution when 
interpreting data from archaeological remains.  
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 On the whole, human consumption 
damage on small mammals seems to focus 
more on soft tissue than on bone nutrients 
(Landt, 2007). Frequency and intensity of 
gnawing in relation to size of the skeletal 
element could be an important difference to 
characterize the taphonomic signatures of 
humans and carnivore predators. Pérez 
Ripoll (2006) reports that rabbit carcasses 
consumed by foxes displayed high numbers 
of tooth marks (notches, punctures, scoring) 
that are robustly developed and rarely occur 
as isolated features. Yet, the possibility of 
confidently attributing gnawing damage 
found on rabbit archaeological remains to 
an anthropic agent is still a confusing matter. 
Traces left by people and other competing 
carnivore predators like foxes (Cochard, 
2004b; Pérez Ripoll, 2006; Sanchis Serra, 
2000) or lynx (Lloveras et al., 2008b) need 
to be further assessed.  
 
 
Conclusions 
 
Actualistic studies provide the means to 
examine butchery damage under controlled 
conditions and offer one possible way to 
reconstruct how our ancestors may have 
manipulated and used the carcasses of small 
game. In this case, bone damage associated 
with butchery with lithic tools, cooking and 
human consumption have been analyzed. 
The results suggest that to identify any of these 
anthropic processes in the archaeological 
record, analysts need to take into account more 
than one single variable and be cautious in 
their interpretation.  
 Frequency, location, orientation and 
intensity of cut marks must be considered in 
order to identify if they originated while 
skinning, eviscerating, disarticulating or 
defleshing of the carcass. On the one hand, 
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Appendix (continuation) 
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