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Chapter Six  

Results of experimental cremations 

The results of the experimental pyres are presented in the following sections. The first 

section gives a narrative of each experiment, reporting the destruction of the pyre 

structure, changes in the position of each subject relative to the fire, and visible changes 

to the faunal subject. These processes are put into their temporal and thermal context 

through timed temperature readings and observations. Timings are given in minutes 

since ignition. External factors such as weather conditions are also noted. The 

temperature readings from each experiment are summarised in section 6.2. Section 6.3 

considers retrieval of the burnt bone from the pyre debris, how easily it could be 

distinguished from the pyre debris and the weight of bone recovered from each pyre. 

Section 6.4 considers element representation in the hand collected and sieved fractions 

from each experiment and assesses the implications of each collection strategy for 

archaeozoological interpretation. 

 

Physical changes (colour change, fragmentation, warping and shrinking) evident in the 

bones are considered in sections 6.5 to 6.8. Sections 6.9 and 6.10 consider the survival 

of butchery marks and pathological lesions in the burnt remains and section 6.11 

considers whether it was possible to determine the sex of each faunal subject from their 

burnt remains. The chapter concludes with a summary of each cremation experiment 

and the significance of the results to the archaeozoological study of faunal pyre goods.  
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6.1 Descriptive accounts of the experimental cremations  

6.1.1 The process of burning Pyre One (complete female sheep) 

The kindling in the peat cone was lit at 11.10 a.m. and the fire caught well. The east 

side of the timber structure was alight after 30 minutes and the top layer of the pyre 

(Layer 12) caught light after 60 minutes. At this point, the fleece of the neck and head 

began to singe. After 80 minutes of burning, one side of Layer 11 had burnt through, 

lowering the carcass towards the centre of the fire. After a further ten minutes, as the 

pyre reached its maximum recorded temperature (1060oC, see Figure 6.2), the stomach 

of the charred sheep broke open. By the time that the south end of the pyre caught light 

(after 95 minutes of burning), the sheep was hardly visible amongst the flames. Layer 2 

burnt through after 105 minutes, depositing the remains of the peat cone on the sand. By 

110 minutes after ignition the carcass was again visible and the volume of timber had 

greatly reduced.  

 

An episode of collapse at the north end of the pyre, 126 minutes after ignition, left the 

structure significantly lopsided and the remains of the carcass lying on the charred pyre 

timbers. By this time, most of the peat had been burnt. The sheep’s distal limbs and 

head had detached and were not visible in the debris. The bones of the proximal hind 

limbs and abdomen still had a thick flesh covering. By 150 minutes after ignition, only 

the abdominal region of the carcass remained and the vertebral column was exposed and 

burnt. The carcass remains split in two ten minutes later. The south end of the pyre 

collapsed 170 minutes after ignition. By 200 minutes after ignition, the vertebrae, limb 

bones and some ribs had been exposed and burnt, but many internal organs that had 

been protected from the heat by layers of charred flesh still appeared fresh. 
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After 225 minutes of burning very little combustible fuel remained but a significant 

portion of the carcass was unburnt. The remaining timbers were moved to surround the 

carcass and complete its cremation. At 235 minutes after ignition, the timbers reignited 

and burnt the remaining intestines and soft tissues. Fifty minutes later, most of the 

carcass had been burnt and the sand around the pyre structure had discoloured from its 

original blue-grey to a purple-pink colour. The flames died down but reignited 375 

minutes after the pyre was first lit. At 6.10 p.m., 420 minutes after initial lighting, 

temperature monitoring was suspended and the pyre site was left for the night. Many 

skeletal elements were easily identifiable amongst the smouldering remains, including 

femora, humeri, scapulae, metacarpals, vertebrae and ribs. All visible skeletal elements 

were calcined and appeared to be very delicate. Some, notably the long bone diaphyses, 

had spiral fractures.  

 

The pyre site was exposed to moderate rain overnight, but by the time that monitoring 

recommenced the following morning, 1310 minutes after the pyre had been lit, the rain 

had diminished to a drizzle. Unfortunately, the pyre was disturbed during the night. An 

attempt to extinguish the area around the carcass remains with the addition of sand and a 

large beach pebble had been partially successful and prevented complete cremation. A 

portion of the carcass retained the charred remnants of soft tissues. A rain shelter was 

constructed over the pyre site to facilitate continued combustion of the remains. With 

the exception of the northern reference point, which had cooled overnight to 23oC, 

temperature readings continued to be taken every hour until 4 p.m., 1730 minutes after 

ignition. At this time, the core of the ashes retained a temperature of 145oC and the 

southern reference point had cooled to 42oC (see Figure 6.2).  
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6.1.2 The process of burning Pyre Two (butchered beef, pork and lamb 

carcass portions) 

Pyre Two was first lit at 11.55 a.m. After twenty minutes, with still only the kindling 

burning, the central temperature was recorded at 39oC while the temperature around the 

meat joints was 19oC. The peat was visibly alight 50 minutes after ignition. Although 

the central temperature had reached 516oC, the temperature around the meat joints 

remained at 19oC. By 65 minutes after ignition, a small flame was visible above the peat 

and the temperature around the meat joints had risen to 22oC. The timber at one end of 

the pyre caught light 80 minutes after ignition, by which time the temperature at the 

joints had risen to 90oC. The timber platform below the meat caught light only eight 

minutes later and the meat began to burn, with the flames concentrated around the pork 

joint. By 95 minutes after ignition, the central temperature had reached 780oC and the 

temperatures around the joints had reached between 154 and 261oC. The pork joint was 

still showing the greatest effects of fire and the pig’s hooves were alight. At 110 

minutes after ignition, the centre of the pyre was 626oC, the temperature around the 

pork and beef was 566oC and the temperature around the lamb was 139oC. Shortly after 

this temperature reading, the pork and beef joints fell into the fire followed by the lamb. 

The pyre framework collapsed 125 minutes after ignition, by which time the centre of 

the fire had reached 935oC, the temperature around the meat joints exceeded the 

thermocouple’s capabilities of 1100oC and it was extremely difficult to distinguish the 

individual meat joints amongst the flaming debris. The thermocouple at the centre of the 

fire reached its peak reading, also exceeding 1100oC, ten minutes later and had to be 

moved. The temperatures then began to reduce and 140 minutes after ignition the 

temperature at the centre of the pyre was 879oC, while adjacent to the lamb it was 

731oC and adjacent to the beef and pork it was only 333oC. The volume of both flame 

and fuel had significantly diminished allowing some calcined bone and charred tissue to 
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be clearly visible, including pig ribs and the cattle radius. With the temperatures falling 

and much of the fuel consumed, more peat was added (included in fuel volume 

calculations) and some unburnt timbers were moved to facilitate further combustion. 

Manipulating the fuel caused the temperature around the beef and pork to fall 

dramatically to 115oC, 155 minutes after ignition. After a further 20 minutes it had 

increased to 789oC. From this point the temperature fluctuated but remained over 

400oC. Between 165 and 185 minutes after ignition, a further 0.008m3 timber was added 

to lengthen the period of burning. Longitudinal and then transverse fractures were 

visible on the cattle radius 180 minutes after ignition. The temperature around the lamb 

remained between 646 and 750oC until 200 minutes after ignition, at which time the 

sheep remains were fully burnt and readings ceased. The beef was also fully combusted 

200 minutes after ignition but the pork still retained unburnt soft tissues. Further peat 

was again added 245 minutes after ignition (included in volume calculation). The last 

recorded temperature was 365 minutes after ignition (6 p.m.).  At this time, the 

temperature adjacent to the beef/pork was 559oC.  

 

6.1.3 The process of burning Pyre Three (complete male pheasant) 

Pyre Three was lit at 12.22 p.m. The pyre smouldered but did not sustain flames until 15 

minutes later and the top layer of the pyre caught light 18 minutes after ignition. The 

first 30 minutes of burning was the most spectacular period of the event to observe. The 

initial centre of the fire was below the bird’s posterior thoracic and lumbar regions. This 

first flaming scorched and charred the legs and underside of the body and the tail 

feathers detached falling clear of the flames. The muscles of the legs contracted causing 

the feet to clasp. Bass (1984) notes a similar contraction of muscles when the human 

body is exposed to heat.  After only 21 minutes, the right leg of the bird detached and 

fell into the pyre. Four minutes later, the left leg detached. The body of the bird was 
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blackened with a covering layer of char but the head was still unaffected 28 minutes 

after ignition. A significant collapse event occurred at this stage; several logs tumbled 

from the pyre structure taking the carcass out of the fire. The logs and carcass were 

placed back in their approximate positions. The head began to char after a further five 

minutes and the body appeared to ‘bubble’ as body fats were expelled through the char. 

Smaller pyre collapse events occurred over the next ten minutes, causing the carcass to 

settle lower into the structure. The head was fully blackened and the beak detached 42 

minutes after ignition. By this point, calcined bones from the wings and legs were 

visible in the debris. Small pyre collapse events continued for the next few minutes and 

the pheasant’s remains were resting on the ash away from the burning timbers by the 

time that the thermocouple recorded its highest temperature of 693oC (see Figure 6.2), 

48 minutes after ignition but only 30 minutes after the pyre had successfully caught 

light. The timbers were then moved to facilitate further burning of the carcass, which 

initially reduced the temperature to 340oC.  

 

The temperature readings stabilised at around 400oC between 88 and 148 minutes after 

ignition. During this period the pyre was manipulated several times by moving the 

wood to aid the complete combustion of soft tissues. The last manipulation was 113 

minutes after ignition. By 128 minutes after ignition, the pyre had been reduced to a 

smouldering pile of debris. Temperature readings continued to be taken every ten 

minutes until 238 minutes after ignition when their frequency was reduced to half 

hourly. The last temperature reading was taken at 9.20 p.m., 538 minutes after ignition. 

The readings over the last six and a half hours showed a gradual cooling curve (see 

Figure 6.2). The remains were exposed to overnight rain. A final reading of 14oC was 

recorded at 11 a.m. the following day (1358 minutes after ignition). This reading was 

still in excess of the ambient temperature.  
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6.1.4 The process of burning Pyre Four (complete female pheasant) 

Pyre Four was first lit at 12.43 p.m. but went out twice before the fire took hold and 

sustained burning 47 minutes later, by which time the plumage of the head and tail were 

singed. At 49 minutes after ignition, with the temperature of the pyre already above 

470oC, the pheasant’s leg muscles began to respond to the heat. The left leg further 

extended and both feet contracted (as observed during the male pheasant cremation, see 

subsection 6.1.3). The temperature continued to rise rapidly with large flames engulfing 

the bird, and shortly afterwards the legs bent to an angle of around 90 degrees (see 

Figure 6.1). The body was now almost fully charred, the head was burning and fats 

were bubbling from the legs. 

 

 
Figure 6.1 Female pheasant on Pyre Four with both legs contracted and bent at the distal tibiotarsus  

 
 

The left leg detached 53 minutes after ignition (but only six minutes after the pyre 

sustained flame). Two minutes later the left wing contracted and after a further two 

minutes the calcined bones of the wing were visible. At this point, the beak was also 

calcined but the remaining areas of the body were covered with a thick layer of char. 

The temperature of the pyre fluctuated between 718 and 734oC (see Figure 6.2) from 52 

to 57 minutes into the cremation.  
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The top layer of the pyre burnt through and the bird dropped into the pyre structure 61 

minutes into the cremation. The calcined distal diaphysis of a tibiotarsus could be seen 

protruding from the remaining soft tissue of the carcass and a minute later a fracture 

could be seen developing longitudinally along the bone. After a further minute, the 

second tibiotarsus could also be seen with a similar longitudinal crack and the first 

tibiotarsus had lost its distal end through a transverse fracture. The timber was 

manipulated to facilitate further burning 71 minutes into the cremation. This caused a 

slight drop in the recorded temperatures, however, the maximum temperature of 821oC, 

was recorded 77 minutes after ignition (see Figure 6.2) and was followed shortly 

afterwards by a pyre collapse event. The remaining unburnt fuel was again moved, 

concealing the bird in the debris. From this time, recorded temperatures began to drop, 

first erratically, but by 127 minutes after ignition they had begun to follow a fairly 

regular cooling curve. The rate of cooling increased at around 217 minutes after ignition 

(see Figure 6.2), coinciding with sunset.  By 377 minutes after ignition, frost was 

forming on the thermocouple meter screen and by the time of the last reading, at 527 

minutes after ignition, conditions were very icy. 

 

6.2 Temperatures recorded during the cremations 

Temperatures varied across the area of each pyre and throughout the process of burning 

(Figure 6.2). Similar sized pyres followed similar patterns of temperature change. The 

larger pyres (One and Two) reached higher temperatures than the smaller pyres (Three 

and Four), and the smaller pyres reached their maximum temperature faster than the 

larger pyres (when calculated from when the smaller pyres were successfully lit).  
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Figure 6.2 Temperatures recorded during experimental cremations. Each graph is presented with time 
since ignition (minutes) on the X-axis and temperature (oC) on the Y-axis.  A) Pyre One day one, B) Pyre 
One day two, C) Pyre Two temperature recorded adjacent to meat joints, D) Pyre Two temperature 
recorded at the centre of the pyre, E) Pyre Three, F) Pyre Four.  
 

The temperatures attained by the pyres fluctuated within the first few hours of each 

cremation as different areas of the pyres combusted and collapsed. The larger pyres 

(One and Two) reached their respective maximum recorded temperatures of 1060oC and 
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in excess of 1100oC (the maximum capability of the thermocouple) after 90 and 125 

minutes of burning. The smaller pyres reached their respective maximum recorded 

temperatures of 693oC and 821oC, 30 minutes after each pyre was successfully lit. After 

a period of fluctuating temperatures, during which the majority of the fuel was 

combusted, Pyres Three and Four began to cool following a more even temperature 

curve. Pyre collapse events and manipulation of the timbers decreased the recorded 

temperatures. The rate of cooling of Pyres Three and Four increased from the time of 

sunset. Pyres One and Two were not monitored as darkness fell. 

 

6.3 Retrieval of the remains 

6.3.1 Visibility of burnt bone in the pyre debris 

Many calcined skeletal elements were clearly visible amongst the pyre debris at the end 

of each cremation. The ash was generally grey to black and the calcined bones were 

predominantly white in colour, leading to the bones being easily collected. The remains 

of each skeleton were not in anatomical position, although sometimes skeletal regions, 

such as the sheep vertebrae from Pyre One, were found in a group. Often, burnt bones 

were buried in the pyre debris. This is contrary to the previous experimental studies in 

which cremated bones were found in anatomical position on top of the pyre debris 

(McKinley 1997a). If a less dense pyre structure such as that used in these cremations is 

built, the movement and disarticulation of the corpse and pyre throughout the cremation 

may lead to random distribution of elements.  

 

6.3.2 Weight of bone collected 

The weight of bone collected from each experimental pyre ranged from 20g to 875g 

(Table 6.1). The pheasants burnt on Pyres Three and Four were weighed before 
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cremation, but unfortunately, no facilities were available to accurately weigh the 

complete sheep (Pyre One) and meat joints (Pyre Two) prior to burning. The sheep’s 

weight was estimated to be 25kg and the meat joints had an estimated combined weight 

of 26kg (6kg beef joint and 10kg lamb and pork joints).   

 

Pyre Pyre good Weight of burnt bone collected % original mass of pyre good 
One Sheep 817 g not known, estimated to be 3% 
Two Meat joints 875 g not known; estimated to be 3% 
Three Pheasant 32 g 3 % 
Four  Pheasant  20 g 5 % 
Table 6.1 Weight of burnt bone collected from each experimental cremation 
 

Inquiries to modern animal crematoria during the course of this research failed to 

produce a mean weight of burnt bone produced by the cremation of different animal 

species. These experiments indicate that the cremation of a complete pheasant can 

produce a volume of burnt bone weighing around 3-5% of the original dead weight of 

the bird (Table 6.1). The burnt sheep bones and bones from the meat joints also weighed 

approximately 3% of the estimated unburnt weight of the pyre goods. Although these 

data should not be used to estimate the proportion of animal carcasses represented in an 

assemblage (see subsection 5.3.1.1), they might be useful for indicating that an 

archaeofaunal pyre good assemblage includes the remains of more than one individual.  

 

6.4 Element representation in the recovered bone assemblage 

and its significance to archaeozoological interpretation of 

pyre goods  

The skeletal elements collected by hand and from the sieved pyre debris of each 

experiment are illustrated in Table 6.2 and Figures 6.3 to 6.10. Table 6.3 presents the 

weights of bone for each taxonomic group collected by hand and from the sieved debris 
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of Pyre Two. The sieved fraction from Pyre One was recovered by wet sieving, while 

the pyre debris from Pyres Two, Three were Four was dry sieved.  

Pyre Fraction Weight % of pyre 
total  

Summary of skeletal regions included 

One Hand 
collected 

646.0g 80% The majority of hind limb bones, the majority of the left 
forelimb, some right forelimb bones, many cranium, 
tooth, rib and vertebrae fragments. 

 Sieved 171.0g1 20% Fragments of scapula, humerus, femur, metapodial, 
metatarsal, carpals, tarsals, phalanges, patella, sesamoids, 
ribs, vertebrae, cranium and long bone 

     
Two Hand 

collected 
712.5g 81% Fragments from all regions of the burnt butchering units 

and a higher proportion of identifiable fragments than the 
sieved fraction. 

 Sieved 163.1g 19% Identifiable fragments comprised unfused rib heads (not 
identifiable to species), bones from the pig and sheep’s 
feet, vertebral and sternal fragments. 

     
Three Hand 

collected 
18.1g 57% Fragment from all limbs and the axial skeleton. Proximal 

limbs better represented than distal limbs, with no bones 
distal to the radius, ulna and tarsometatarsus collected. 

 Sieved 13.5g 43% Predominantly included fragments from the appendicular 
skeleton but also the frontal region of the skull and several 
vertebrae. The majority of the right hand side long bones 
were recovered from this fraction. 

     
Four Hand 

collected 
11.0g 55%2 Fragments of skull, pelvis, sternum and all limbs. 

 Sieved 2.0g 10%2 Fragments of skull, vertebrae, humerus, innominate, 
femur, tibiotarsus, tarsometatarsus and the small bones of 
the distal leg and wing. 

Table 6.2 Summary of bone collected by hand and from the sieved pyre debris of each cremation pyre. 

1Includes 167g collected from the residue and 4g collected from the flot. 27g bone (35% of total) was 
recovered from the charred soft tissue. This fraction comprised the sternum, coracoids and scapulae, 
proximal regions of the humeri, cervical vertebrae and fragments of furcula, rib and notarium 
 

 

Hand Collected Fraction Sieved Fraction  Taxonomic 
group Weight (g) % of total Weight (g) % of total Total (g) 
Cattle 325.6 100 0.0 0 325.6 
Pig 152.4 97 4.3 3 156.7 

Sheep 90.5 99 0.9 1 91.4 
Cattle/pig 54.1 100 0.0 0 54.1 
Sheep/pig 49.3 88 6.7 12 56.0 

Indeterminate 40.6 21 151.2 79 191.8 
Total 712.5 81 163.1 19 875.6 

Table 6.3 Weight of burnt bone collected from Pyre Two showing fractions collected by hand and from 
the sieved debris divided into taxonomic groups. 
 
 
6.4.1 Significance of element representation in the recovered 

assemblages from Pyre One  

A proportion of all regions of the skeleton were recovered by hand. From the hand 

collected material alone it was possible to identify the faunal pyre good as a complete, 
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skeletally mature female sheep. The large proportion of the remains recovered by hand 

(80% by weight) sheds an optimistic light on similarly collected archaeological 

assemblages. Provided the recovery was as thorough and careful as that undertaken in 

this experiment, the volume of information lost during excavation may be fairly low. 

However, the results of this experiment should not be used to the justify excavation of 

cremation burials using hand collection alone. A significant proportion (20% by weight) 

of the burnt bones was missed during hand collection and only recovered through 

flotation. Every element is valuable as each may contain unique information regarding 

carcass processing or the health of the individual. In addition, the material from this 

experiment was excavated after less than a year underground, and by an archaeological 

excavator focused on recovering bone. The mechanical damage and degradation 

undergone by the skeletal elements may be far greater in archaeological contexts.  

 
Figure 6.3 Skeletal distribution of hand collected and sieve recovered elements from Pyre One (skeletal 
plan adapted from Landon 1996: 95). A) Phalanges not accurately sided, B) internal cuneiform may be 
left or right side, C) vertebrae and ribs not necessarily in correct order. Only rib heads illustrated. 
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6.4.2 Significance of element representation in the recovered 

assemblages from Pyre Two 

 
Figure 6.4 Distribution of skeletal elements recovered by hand and through dry sieving. In addition, 
probable sheep vertebral plates were recovered through sieving and further sheep or pig rib fragments 
were recovered through sieving and hand collection (skeletal plans adapted from Landon 1996: 94-5) 
 

Relatively little information regarding the identification of the initial faunal pyre goods 

was contributed from the sieved assemblage, excluding total bone weights. The hand 

collected assemblage alone was sufficient to indicate that the pyre goods were sheep, 

cattle and pig forelimb regions, and that they had been butchered. The sieved 

assemblage (19% total weight of burnt bone) did contribute unfused rib heads, elements 

poorly represented in the hand collected fraction, which indicated the inclusion of this 

skeletal region, and elements from the pig and sheep’s feet.  
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6.4.3 Significance of element representation in the recovered 

assemblage from Pyre Three 

Despite careful hand collection, 43% (by weight) of skeletal remains were recovered 

from the sieved pyre debris. All recovered distal hind limb elements came from the 

sieved fraction. Their early detachment from the body caused them to settle at a distance 

from other skeletal materials and below a significant volume of ash (see subsection 

6.1.3), inhibiting recovery by hand. The fragments missed during hand collection 

included all small compact bones, but also several larger bone fragments. 

 

Not all skeletal elements were recovered by hand or from the sieved pyre debris. The 

remains of the patellae, two carpals, a quadrate, a first metatarsal, the pygostyle and 

many phalanges and vertebrae were not recovered, and several areas of long bones and 

flat bones were recovered in an unidentifiable state. 

 

If the form of the original offering was interpreted from the hand collected remains, the 

scarcity of distal limbs might hint at carcass preparation, but it would be naïve to 

assume a partial carcass given the potential for taphonomic loss of small distal limb 

elements through hand collection. As no indication of medullary bone or tarsometatarsal 

spurs were identified in the hand collected remains, it would not be possible to 

determine the sex of the bird. All bone fusion and ossification was complete allowing 

identification of the individual as mature (Cohen and Serjeantson 1996: 7-8). 

 

The 43% of fragments recovered from the sieved debris included evidence that the 

individual was male (from tarsometatarsal spurs). Beyond this, they made little 

contribution to the interpretation of the assemblage. However, it should be noted that 

the hand collection was thorough and the fragments had not undergone any of the 
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mechanical damage likely to be inflicted by transportation to the grave, burial, 

excavation and post-excavation treatment. These activities are likely to further fragment 

delicate regions such as the cranium. Had taphonomic loss of the cranial fragments and 

the single fragment of right distal tarsometatarsus occurred, the assemblage 

interpretation may have altered significantly, pointing towards what we might recognise 

today as a dressed carcass, with head and distal limbs removed. 

 

 
Figure 6.5 Fragmentation and collection of axial elements from the male pheasant burnt on Pyre Three 
(skeletal elements redrawn from Cohen and Serjeantson 1996) 
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Figure 6.6 Fragmentation and collection of long bones from the male pheasant burnt on Pyre Three 
(skeletal elements redrawn from Cohen and Serjeantson 1996). 
 

   

Figure 6.7 Male pheasant hand collected vertebrae and ribs (left) vertebrae and quadrate from the sieved 
debris (centre) and phalanges, carpals and first metatarsal from sieved debris (right) 
 
 

6.4.4 Significance of element representation in the recovered 

assemblage from Pyre Four 

Only 55% (by weight) of the pheasant bones were collected by hand. However, the head 

and most long bones, excluding the right humerus and left tarsometatarsus, were 

represented in the hand collected assemblage. As with the previous experiment (see 
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6.4.3), the distal limbs were only recovered from the sieved fraction. The anterior 

thoracic region of the carcass was incompletely burnt and elements from this region 

were contained within charred soft tissue. Had this not been collected, very few axial 

elements would have been recovered.   

 

   
Figure 6.8 Female pheasant vertebrae (left) and distal leg and wing bones (right) recovered from the 
sieved debris of Pyre Four  
 
 

 

Figure 6.9 Fragmentation and collection of axial elements from the female pheasant burnt on Pyre Four 
(skeletal elements redrawn from Cohen and Serjeantson 1996). 
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Figure 6.10 Fragmentation and collection of long bones from the female pheasant burnt on Pyre Four 
(skeletal elements redrawn from Cohen and Serjeantson 1996). 

 

6.5 Colours exhibited in the burnt bones 

6.5.1 Colour of the burnt sheep bones (Pyre One) 

The colour of the burnt sheep skeletal elements ranged from white, through shades of 

grey to black, with an area of dark blue on the pelvis. The unburnt elements retained a 

fawn colour common in archaeological bone. The pattern of colour change, and thus 

degree of pyrolysis (see section 4.1), is illustrated in Figure 6.11. The axial and distal 

regions of the skeleton were generally more calcined than the proximal regions. This 

concurs with what might be expected from incomplete incineration given the differing 

levels of flesh covering across the skeleton. Those areas with a greater flesh covering 

were less burnt. Although the vertebral column lies within the fleshy thorax and 

abdomen, its location close to the skin of the animal meant that it was fairly quickly 

exposed to flames during the experiment (see subsection 6.1.1).  
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Figure 6.11 Generalised distribution of colour change evident on burnt sheep skeleton (skeletal plan 
adapted from Landon 1996: 95). A) Phalanges not accurately sided, B) internal cuneiform may be left or 
right side, C) vertebrae and ribs not necessarily in correct order 
 
 
The colours of the right forelimb bones were distinct from the pattern of burning 

evident elsewhere on the skeleton. The right forelimb was much less burnt than all other 

regions, the proximal forelimb remained unburnt and the distal forelimb was charred. 

The carcass had originally been placed on its left hand side, with its left limbs in closer 

contact with the fire. As the pyre collapsed and the carcass fell out of view (see 

subsection 6.1.1), both left and right forelimbs were visibly charred while both hind 

limbs remained unburnt. The right distal forelimb must have become detached as the 

pyre collapsed and deposited in a position protected from the heat of the fire, therefore 

preventing full calcination. 
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6.5.2 Colour of the burnt cattle, pig and sheep bones (Pyre Two) 

The majority of fragments were fully calcined and white or light grey to buff in colour. 

Some cancellous fragments of cattle radius and some pig humerus fragments were less 

thoroughly burnt; these were dark grey. A small area of cattle radius cortical bone was 

also less well burnt and coloured dark brown. Many calcined bone fragments had 

mottles of orange, light green and even a bright, citrus green. It is not certain why these 

colours are represented but they may be connected to chemical treatments of the timber 

used or the presence of modern nails. The pyre fuel debris similarly exhibited a wide 

range of colours.  

 

6.5.3 Colour of the male pheasant burnt bones (Pyre Three) 

The colour of the burnt bone fragments ranged from white, through blues and greys, to 

very dark grey/black. Most fragments displayed a range of colour, usually graduating 

from white at one end to a grey at the other. The synsacrum was the darkest coloured 

element displaying blues and dark greys; this can be attributed to less complete 

pyrolysis due to its position deep within the body. The opposing femora did not display 

the same direction of colour graduation. The left femur was white at its distal end and 

graduated through to grey at the proximal end, while the right femur was white at its 

head and dark grey to black at the condyle (where some soft tissue char remained 

attached). It is contrary to expectation for the greater burning to be found on the 

proximal end of the femur where it is embedded deeper in the flesh of the bird. 

However, this can be explained by the condition of the individual when placed on the 

pyre. As noted in subsection 5.1.14, the pheasant had significant soft tissue damage to 

the lower abdominal region of the skeleton on the right hand side and was placed with 

this side down on the pyre. This positioning may have exposed the proximal femur to 

the effects of the fire, promoting its calcination before that of the distal femur.  
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Some fragments had areas of orange colouration. This is somewhat similar in 

appearance to that often interpreted as iron staining. It is not clear what this colour 

represents in this experimental sample, as at no point did the elements come into contact 

with iron. 

 

6.5.4 Colour of the female pheasant burnt bones (Pyre Four)  

The colours of the recovered elements ranged from a white through to black, with the 

majority of elements predominantly white in colour. Those elements that were retrieved 

from the charred soft tissue, and the charred soft tissue itself, were black or very dark 

grey and had a metallic appearance (see Figure 6.12).  

 

 
 

Figure 6.12 Charred soft tissue from the female pheasant burnt on Pyre Four. Includes metallic 
black/very dark grey bone fragments, the sternum can be seen lying diagonally from bottom left to top 
right across the specimen  
 
 
The marked colour difference between elements from the charred soft tissue and those 

collected loose from the ashes has two important consequences to this thesis. Firstly, as 

the bones were originally from one articulated carcass, it suggests that interpretation of 

pre-fire disarticulation from the juxtaposition of colour between fragments in a 

cremated assemblage (see subsection 4.7.3) can be flawed. Secondly, it suggests that a 

similar metallic appearance might be an indicator of incomplete cremation of fleshed 
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bones. A similar appearance was noted on a partially burnt scapula from Pyre One (see 

subsection 6.6.1.3). This requires further testing and it should be noted that no record of 

similarly coloured archaeological bones is known to the author. 

 

6.6 Fragmentation of the bones 

6.6.1 Fragmentation of bones from Pyre One 

Many of the burnt bones were very brittle and prone to further fragmentation, even with 

careful handling. The areas of bone where the cortical bone was very thin, such as the 

proximal humerus and sternebrae, were particularly vulnerable to further fragmentation.  

 

6.6.1.1 Head 

A large portion of the cranial vault was recovered from the pyre site and not buried. The 

frontal, parietal and some of the occipital regions remained in one unit, clearly 

displaying the trauma to the skull from slaughter (Figure 6.13). The specimen remained 

largely intact after the fire but was very fragile and the basioccipital detached as the 

skull was lifted. The cranium retained its cortex, though there were signs of localised 

delamination, frequent curvilinear fractures and the outer table of bone in the anterior 

frontal region had curled up in places.  

 

The remainder of the cranium had fragmented into smaller pieces. The anterior 

premaxillae survived and the right premaxilla was recovered by hand from the pit. The 

ascending ramus of the left mandible survived intact but with linear fractures crossing 

its medial face. Several other large fragments of jaw were identifiable but had 

fragmented into angular pieces. Many tooth roots remained intact but were separated 

from their fragmented crowns (see Figure 6.14).  
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Figure 6.13 Sheep cranium removed from the pyre site 
 

 
Figure 6.14 Mandible, maxilla and tooth fragments recovered by hand (left) and from the 2-4mm sieved 
fraction (right) 
 

  
6.6.1.2 Vertebral column and thorax 

Only the caudal vertebrae were found complete. The majority of fragmented vertebrae 

could be assigned to a type (cervical, thoracic, lumbar or sacral). The axis and atlas 

were easily recognisable and had only fragmented longitudinally. Vertebral centra were 

often relatively complete but were separated from the neural arch and all processes. The 

articular surfaces of vertebrae (facets and epiphyseal plates) often exhibited 

reticulations.  

 

Pyrolysis of the ribs ranged from charring to complete calcination. Some charred 

specimens also had soft tissue char adhering to them. Most ribs had fragmented 
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transversely slightly ventral to the neck region and then repeatedly down their body, 

producing 20-50mm long pieces. Many tiny transverse fractures were evident on these 

rib sections, often extending from the anterior and posterior margins of the bone, and 

reticulations could be observed on the articular surfaces. Some rib sections exhibited 

longitudinal fractures, sometimes fragmenting the bone, most often into internal and 

external pieces. Several small portions of charred and calcined ossified rib cartilage 

were also recovered. 

 

The sternum was fully calcined but had a more powdery texture than other elements, 

with thicker cortical bone. It was broken into individual sternebrae, although whether 

these were fused in life is not known. The unfused bone surfaces were particularly 

friable and prone to crumble away from the underling cancellous bone. The dorsal and 

ventral aspects of the sternebrae exhibited curvilinear cracks. 

 

6.6.1.3 Limb girdles (pelvis and scapula) 

Figure 6.15 Pelvis fragments recovered through hand collection and wet sieving 
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The majority of the pelvis was recovered. It was highly fragmented (see Figure 6.15), 

with the ischia being least well represented. The wings of the sacrum were heavily 

scarred by concentric and irregular cracks and the articular facets exhibited 

reticulations.  

 

The right scapula had not completely burnt. The distal scapula had broken along an 

irregular spiral fracture across the neck and had become partially calcined, turning light 

grey in colour. The rest of the recovered right scapula fragments ranged from unburnt 

through a black metallic appearance to dark grey in colour. Tissue char remained 

adhered to the anterior of the scapula spine. Only small calcined fragments of glenoid 

cavity and neck were recovered from the left scapula. These had split medio-laterally. 

The proximal third of the right scapula blade and the majority of the left scapula blade 

were not recovered in an identifiable state. Many fragments of these regions were only 

identifiable as medium mammal sized flat bone. Both glenoid cavities exhibited 

concentric reticulations.  

 

6.6.1.4 Limb elements  

Fragments of all long bones were identifiable. The femora were broken into relatively 

large fragments (see Figure 6.16), which were less well burnt than most other skeletal 

elements due to the thick muscle mass of the thigh. During the experiment, cracks were 

observed on the left distal femur while the proximal femur was still embedded in 

unburnt flesh (see Figure 6.17). These appeared to follow the line of epiphyseal fusion 

before deviating up the diaphysis of the bone. The eventual fragmentation of the femora 

was different on the left and right sides (see Figure 6.16). 
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Figure 6.16 A) Fragments of femora (left at top), B) proximal right femur, C) proximal left femur. Note 
the colour bands reflecting variation in the levels of burning 
 

Figure 6.17 The left distal femur 165 minutes into the cremation. Note the fracture lines originating at the 
point of epiphyseal fusion 
 

The tibiae were fully calcined and subject to similar fragmentation on the left and right 

sides. The distal tibiae remained intact and easily identifiable, although with curvilinear 

and longitudinal cracks and occasional related warping of the bone. The proximal tibiae 

were also largely complete and distinctive. Concentric tissue regression fractures were 

clearly visible on the distal aspect of the right proximal diaphysis. The main points of 

fragmentation followed stepped spiral or transverse fractures around the diaphysis. A 

network of small longitudinal and transverse fractures scarred the cortical diaphysis 

both externally and internally (see particularly left tibia mid diaphysis, Figure 6.18).  

 



Chapter Six 

 

 

232 

 
Figure 6.18 Fragmentation of left (top) and right tibiae 
 

The fully calcined heads of both humeri remained complete and connected to the 

proximal diaphyses. Reticulations were evident on both humeral heads. The distal 

portion of the left humerus also remained relatively complete and fully calcined but the 

central diaphysis was not recovered. The charred distal and central regions of the right 

humerus were recovered largely intact but with an axial break splitting the piece medio-

laterally.   

 

Both radii and the left ulna were fully calcined (see Figure 6.19). The right proximal 

ulna was charred with some soft-tissue char still attached. The left proximal ulna had 

fractured across the base of the olecranon process (which was not identified) and 

longitudinal fractures ran from this break towards the diaphysis and articulation. 

Infrequent small transverse fractures were also present. No fragments of ulna diaphysis 

were identified.  
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Figure 6.19 Fragmentation of left (top) and right radii and right ulna  
 

The major points of fragmentation of the radii were similar to those of the other long 

bones, with the bones being broken transversely into approximate thirds, which were 

also subject to longitudinal fracturing.  

 

The metapodia were the least fragmented of all the long bones. They exhibited some 

longitudinal fractures but had tended to fragment transversely, towards the distal or 

proximal diaphysis (see Figures 6.31 and 6.38).   

 

6.6.1.5 Compact bones of the wrist, ankle and knee 

Many of the compact bones were complete but often cracked with occasional linear or 

curvilinear cracks visible on the major aspects of the bones. The articular surfaces 

exhibited reticulations. The phalanges were fairly intact although sometimes broken into 

two or three fragments (see Figure 6.3.1). One patella had fragmented whilst the other 

was recovered intact but with abraded margins.  
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6.6.2 Fragmentation of bones from Pyre Two 

Pyre Two allowed the comparison of fragmentation patterns in skeletal material from 

different taxa (cattle, sheep and pig) burnt on the same pyre. The structure of skeletal 

elements affects their fragmentation when exposed to fire (see section 4.3); the differing 

proportions of cortical and cancellous bone in cattle sheep and pig bones can therefore 

be expected to produce differing fragmentation patterns. Pig cortical bone tends to be 

thinner in many areas than that of the other taxa leading to different qualities when 

burnt: while cattle and sheep bone resembled unglazed ceramic in texture, weight and 

even sound if struck, the pig bone was lighter and more friable. The porosity and light-

weight of pig bone distinguished it from most other fragments, although some immature 

sheep distal long bone regions resembled pig bone in nature.  

 

6.6.2.1 Vertebral column and thorax (pig and sheep) 

Pig and sheep ribs, vertebrae and sternebrae were burnt. The pig and sheep vertebrae 

had unfused epiphyseal plates. Several sheep vertebral epiphyseal plates were recovered 

largely complete and obviously unfused. The margins of the plates were often abraded 

and occasionally the cortical surface was scarred with fine cracks, either extending in 

from the margin or, on one occasion, occurring concentrically on the articular facet. 

Only one pig epiphyseal plate (as identified from known butchery) was recovered, 

though the vertebral centra often survived intact with some longitudinal fracturing. Only 

one sheep cervical vertebral arch survived largely intact and was fused to the centrum,  

but many other vertebral arch fragments were easily recognisable. Large potions of the 

sheep axis and atlas also survived.  

 

Ribs were underrepresented in the recovered assemblage. Only sixteen rib shaft 

fragments could be identified (half found in the sieved fraction) and it was not possible 
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to determine if they were from the sheep or pig butchering unit. The fragments were 2-

4cm long with irregular transverse fractures, and sometimes comprised only the internal 

or external cortical bone. The sieved fraction contained seven unfused, largely complete 

rib heads which were probably sheep. No adjoining rib blade fragments were recovered. 

The sheep ribs were not similarly lost in the first cremation experiment.  

 

6.6.2.2 Pectoral girdle (pig and sheep scapula) 

The pig and sheep scapulae fractured transversely following irregular paths proximal to 

the neck region. The neck of the pig scapula was scarred by further transverse fractures 

and patches of cortical bone had come away from the underlying cancellous structure. 

The pig scapula blade had fragmented into several angular pieces, often containing only 

the internal or external face of cortical bone, and was scarred by further fine fractures 

(Figure 6.20).  

 

 
Figure 6.20 Pig scapula burnt on Pyre Two 
 

Only distal regions of the sheep scapulae were recovered (see Figure 6.21). These were 

more fragmented than the pig scapula (Figure 6.21), having also broken along 

longitudinal and irregular transverse paths. The glenoid cavities of both sheep scapulae 

were scarred with reticulations (see Figure 6.21). 
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Figure 6.21 Sheep scapulae burnt on Pyre Two.  Detail of reticulations on glenoid cavities (right). 
 

6.6.2.3 Limb elements (cattle, pig and sheep long bones) 

6.6.2.3.1 Pig and sheep humeri 

The majority of the pig humerus was recovered in the hand collected fraction. All 

epiphyses were unfused. The unfused surfaces retained their distinctive appearance and 

had fragmented into large, very fragile pieces. The main point of fragmentation was an 

irregular transverse fracture distal to the neck, approximately a third of the way down 

the diaphysis. Towards the distal diaphysis, a large portion of the outer table of cortical 

bone had delaminated and detached from the underlying structure (see Figure 6.22). The 

proximal epiphyses were largely complete but very fragile with a powdery texture to the 

thin cortical bone. 

 

 
Figure 6.22 Pig humerus fragments  
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Less of the sheep humeri were recovered than the pig humerus. The unfused proximal 

diaphyses and epiphyses and large portions of the distal diaphyses were recovered in the 

hand collected assemblage. Like the pig humerus, the proximal epiphyses were largely 

complete with reticulations on the articular surfaces and the unfused surface of the 

proximal diaphysis exhibited concentric fracturing. The sheep humeri had also 

fragmented following irregular transverse lines just distal to their neck regions. The 

fragmentation of the distal sheep humeri was more extensive than that of the pig 

humerus and differed between the left and right bones (see Figure 6.23). 

 

 
Figure 6.23 Sheep humeri fragments (left at top) 
 

6.6.2.3.2 Cattle, pig and sheep radii 

The cattle radius diaphysis fragmented along linear, transverse and concentric cracks, 

resulting in crescent and shard shaped fragments (Figures 6.24 and 6.25). A total of five 

large fragments (11-15cm long) were recovered. Smaller fragments of diaphysis cortical 

bone measured approximately 3-8cm. Two of the larger pieces were scarred by 

transverse, linear and concentric cracks (see Figure 6.24).  
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Figure 6.24 Cattle radius cortical bone fragments. Note concentric fractures to fragment on right 

 
Figure 6.25 Shattered cattle radius in the ash shortly before collection 
 

The unfused distal epiphysis of the cattle radius survived cremation largely complete, 

with the articular facets scarred by reticulations and irregular fractures. The unfused 

bone surface was easily recognised and exhibited linear fractures extending in from the 

margins of the bone (see Figure 6.26). Most of the cancellous bone of the distal radius 

diaphysis had broken away from the cortical bone and fragmented, often into concentric 

layers (see Figure 6.27).  

 

The survival of the distal epiphysis of the cattle radius raised questions regarding 

evidence for the condition of bone pre-fire (see subsection 4.7.1). Costamagno (pers. 

comm. 2002) suggests that the epiphyses of previously unfragmented cattle long bones 

survive cremation intact only when burnt dry. She attributes this to dry bone suffering 
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less pressure from the expulsion of water during cremation than fresh bone. Perhaps the 

unfused nature of the epiphysis in this experiment can be used to explain its relatively 

complete survival when calcined. The articular surface exhibited reticulations and the 

underlying cancellous bone presumably shrank when exposed to heat. However, as the 

epiphysis was not attached to any areas of thick cortical bone which would have been 

more resistant to shrinkage, there would have been less mechanical stresses than 

associated with the fragmentation of a fused epiphyses. The results of this experiment 

suggest that largely unfragmented large mammal epiphyses do not necessarily indicate 

the burning of dry bones.  

 

 
Figure 6.26 Unfused cattle distal radius epiphysis.  Unfused surface on left, articular surface on right  
 

 
Figure 6.27 Distal cattle radius. Cancellous bone attached to cortical bone (left) and fragmented into 
concentric layers (right) 
 

Only the proximal and distal diaphysis and epiphyses of the pig radius were recovered 

(Figure 6.28). Both the proximal and distal diaphysis had fragmented transversely, 
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approximately 2cm from the point of epiphyseal fusion. The proximal and distal regions 

of the bone underwent different degrees of pyrolysis; the proximal radius was a dark 

brown/grey colour while the distal radius was fully calcined and largely white. Articular 

surfaces at either end were scarred by reticulations. The cortical surface of the distal 

articular facet was lost in places. As no pig mid diaphysis fragments were recovered, it 

is not possible to assess any similarity in fragmentation compared to that of the cattle 

radius.  

 

 
Figure 6.28 Pig radius fragments burnt on Pyre Two 
 

The left and right sheep radii fragmented differently (Figure 6.29); the right radius was 

recovered in larger fragments than the left. Reticulations were evident on articular 

surfaces and the cortical bone fragmented along longitudinal and transverse fractures. 

The fragmentation of the right radius was similar to that identified in the pig specimen 

and the cattle distal epiphysis.  Mid diaphysis fragments were identified; these were 

often linear but not shard-like or as extensive as many of the cattle radius fragments. 

The left sheep radius was further fragmented with the proximal and distal ends also 

fractured medio-laterally. 
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Figure 6.29 Sheep radii and left ulna fragments, left radius and ulna at top 
 

6.6.2.3.3 Cattle, pig and sheep ulnae 

The cattle ulna fragmented into a similar range of pieces as the cattle radius, with three 

large fragments representing the majority of the unfused distal diaphysis. The distal 

epiphysis was not recovered. The thick cortical bone of the cattle radius and ulna 

sometimes delaminated, often with a very thin (c.1mm) warped external layer extending 

from the fragment margin. An example of this can be seen in Figure 6.30. This was not 

recognised in pig or sheep bone fragments. 

 
Figure 6.30 Cattle ulna cortical bone fragment showing fine delaminating layers to the top left of 
specimen  
 

The pig ulna was recovered in four large fragments including the unfused proximal and 

distal epiphyses. The ulna had fragmented with irregular transverse and medio-lateral 

fractures. The largest fragment included the majority of the articular region. This 

fragment exhibited fine irregular fractures.  
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Only small fragments from the left sheep ulna were recovered including the unfused 

proximal diaphysis (fragmented transversely in the articular region) and a length of mid 

diaphysis (see Figure 6.29).   

 

6.6.2.3.4 Pig metacarpals 

The unfused distal epiphyses of all pig metacarpals were recovered largely complete 

and with only a few fine fractures on their articular surfaces. The distal diaphyses of 

three pig metacarpals were also recovered. These had fractured following stepped and 

irregular transverse lines. One fragment of proximal third metacarpal cortical bone was 

recovered from the sieved fraction. No proximal metacarpal articular facets were 

recovered. 

   

6.6.2.4 Carpals (cattle, pig and sheep), phalanges and sesamoids (pig only) 

Two complete cattle carpals and fragments of the remaining two cattle carpals were 

recovered. Fragments of four pig carpals (unciform, scaphoid, lunate and magnum) and 

two sesamoids were recovered by hand, and a further sesamoid was recovered from the 

sieved fraction. Fragments of six sheep carpals were recovered by hand (left scaphoid, 

lunate, magnum and unciform, and right lunate and magnum). Further fragments of the 

sheep right magnum and unciform were recovered from the sieve. Amongst the sheep 

carpals, only the left and right unciforms and the left lunate were nearly complete, the 

remaining carpals were represented by fragments constituting approximately half of 

each element. Carpals from all taxa exhibited occasional fine reticulations on their 

articular surfaces and some irregular fractures in other areas. The larger pig and cattle 

carpals had sometimes fragmented concentrically; this was not observed in sheep 

carpals. 
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Pig phalanges were recovered from the sieved and hand collected fractions. The 

proximal epiphyses of the first and second phalanges were unfused and only three first 

phalanx proximal epiphyses were recovered. These were all complete or near complete 

and had some fine reticulations. The first and second distal phalanges were either 

complete or fragmented medio-laterally and transversely. The two lateral third 

phalanges and one larger third phalanx were recovered from the sieved fraction. The 

lateral third phalanges were complete but the larger third phalanx was in two fragments, 

one of which contained a portion of the articular facet. An articular fragment of the 

remaining third phalanx was hand collected. 

 

6.6.3 Fragmentation of bones from Pyre Three 

The burnt fragments had a hard but brittle texture. The largest hand collected fragment 

had a maximum length of 70mm (the majority of the left femur) while the largest 

fragment from the sieved fraction was 57mm long (left tarsometatarsus). Most long 

bone fragments were around 30mm long and the smallest fragments were 4mm long. 

Many of the smaller elements were fairly complete and most fragments represented a 

substantial or diagnostic portion of an element. Only a minority of fragments were not 

identifiable to element and nearly all of these were identifiable to element type.  

 

6.6.3.1 Head 

The occipital and parietal regions of the skull remained intact but in a very fragile state. 

The margin of the fragment followed the parietal/frontal junction. The cortical bone of 

the parietal region had mostly been lost and a curvilinear fissure ran caudally from the 

caudal orbit. The sieved assemblage contained five fragments from the anterior region 

of the skull, the two nasals and three fragments of frontal bone which exhibited similar 
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delamination on the parietals. A complete quadrate, with no fractures, was recovered 

from the sieve (Figure 6.7). 

 

6.6.3.2 Vertebral column and thorax  

The synsacrum was recovered in large fragments, the largest representing 

approximately two thirds of the complete element. Many vertebrae survived intact or 

nearly complete and fully calcined, although often with fractures on their articular 

surfaces and around the delicate structures at their cranial ends. The atlas was complete 

but with tiny hairline fractures on its cranial articulation. 

 

Only two ribs were recovered complete (Figure 6.7) but several rib fragments 

(approximately 15mm long) were recovered from the sieved residue. The ribs had 

fragmented transversely. 

 

6.6.3.3 Limb girdles (pelvis, scapula and coracoid) 

The flat bones of the pelvis were highly fragmented and only the left and right 

acetabular regions could be identified (Figure 6.5). The scapula and coracoid 

fragmented in a similar way to the other long bones, breaking into easily identifiable 

fragments along transverse fractures approximately a third of the way down the length 

of the bone (Figure 6.5). Their articular surfaces exhibited reticulations. 

 

6.6.3.4 Limb elements 

The limb elements fragmented into large, easily recognisable pieces (Figure 6.6). The 

pieces were very fragile and prone to further fragmentation upon handling, especially in 

areas with thinner cortical bone, such as the proximal humeri. Fragment margins were 

usually transverse and often stepped. They were often located at one and/or two thirds 
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of the length of the diaphysis. Longitudinal fractures were also evident and articular 

facets exhibited reticulations. The carpometacarpi survived largely complete and were 

easily recognisable. 

 

6.6.3.5 Compact bones of the wing and leg including phalanges 

Two carpals were recovered intact, with the ulnar carpal (cuneiform) exhibiting one 

small crack. The radial carpal (scapholunar) was half calcined and half charred and 

marked with fine cracks and reticulations. The first metatarsal was cracked on every 

aspect with reticulations on one articular surface. Fourteen phalanges survived whole, 

although all exhibited fine cracks, either medio-laterally across the proximal articulation 

or longitudinally down the medial or lateral side of the anterior face. Sometimes further 

cracks were present at right angles to the main fracture lines. Reticulations were evident 

on the articular facets. Two phalanges were fragmented, both following the longitudinal 

fractures described above. Both halves of one phalanx survived. A terminal phalanx was 

similarly fragmented with only the distal portion surviving (Figure 6.7). 

 

6.6.4 Fragmentation of bones from Pyre Four 

The disarticulated limb bones survived relatively complete and some almost to their full 

length. All elements recovered from the soft tissue char were also complete with few 

visible cracks, although they had fractured where they extended beyond the soft tissue. 

All elements were very brittle and prone to further fragmentation. 

 

6.6.4.1 Head 

Very little of the head survived; only the squamosal region of the skull could be 

identified to anatomical position, although further cranial vault fragments were also 

recovered. It is possible that a peri-mortem cranial trauma (see 5.1.1.4) might have 
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made the pheasant’s skull more susceptible to fragmentation than that of the pheasant 

burnt on Pyre Three.   

 

6.6.4.2 Vertebral column and thorax  

Many bones of the thoracic region were protected within the soft tissue char and 

therefore did not fragment. However, exposed regions of the sternum were lost and not 

identified amongst the remains. Much of the synsacrum was recovered in large 

fragments (Figure 6.9). 

 

6.6.4.3 Limb girdles (pelvis, scapula and coracoid) 

Very little of the pelvis could be identified. Fragmentation of this region resembled that 

observed in the male pheasant burnt on Pyre Three. The coracoids and much of the 

scapulae were recovered complete from the charred soft tissue. One coracoid fractured 

across its proximal shaft and the scapulae fragmented irregularly at their mid diaphyses 

(Figure 6.9). The distal diaphyses were not recovered. 

 

6.6.4.4 Limb elements 

Like the male pheasant bones burnt on Pyre Three, the female pheasant limb elements 

remained relatively complete but were very fragile. Their diaphyses were often broken 

with stepped transverse fractures. In some cases, longitudinal fractures ran from the 

transverse breaks towards the ends of the bones (Figure 6.10). Reticulations were 

evident on some articular surfaces. The cortical bone of the distal femur was particularly 

fragile and had exfoliated in places. 
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6.6.4.5 Compact bones of the wing and leg including phalanges 

When recovered, the compact bones of the wing and foot were relatively complete and 

easily identified (see Figure 6.8). 

 

6.7 Warping of bone fragments 

Small numbers of bones from each cremation experiment warped when burnt. Warping 

was only identified on calcined fragments. The majority of identified warped bones had 

bent medio-laterally. These included the proximal left sheep metacarpal, both 

metatarsals and some phalanges from Pyre One (Figure 6.31), and a pheasant phalanx, 

ulna and the tibiotarsi from Pyres Three and Four (Figure 6.32). The cattle carpals from 

Pyre Two were also warped. It was possible to witness bones warping during the 

cremations, for example, a distal tibiotarsus from the female pheasant was seen bending 

medio-laterally amongst the flames of Pyre Four (Figure 6.32).  

 
Figure 6.31 Medio-lateral warping seen in some sheep bones from Pyre One. The bones comprise left 
and right metatarsals (top and bottom left respectively) and phalanges (right; top row, second from left). 
This figure shows all phalanges from the hand collected residue of Pyre One 
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Figure 6.32 Medio-lateral warping of the female pheasant ulna and distal tibiotarsus burnt on Pyre Four 
(left; top and bottom respectively). The distal tibiotarsus could be seen warping during the cremation 
(right, marked by arrow). 
 

Smaller bone fragments were also warped. Where fragments comprised thin cortical 

bone the warping can be described as ‘curled’. The most severe examples are two sheep 

long bone fragments burnt on Pyre One (Figure 6.33). The thin delaminating cortical 

bone of the cattle ulna and the pig scapula blade from Pyre Two (Figures 6.20 and 6.30) 

and delaminating layers of cortical bone from the sheep and female pheasant crania 

(Figure 6.13) similarly curled away from the underlying structures.  

 

 
Figure 6.33 Hand collected sheep long bone fragments burnt on Pyre One. Note curled fragments 
indicated by arrows.  
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6.8 Shrinkage 

It was not possible to ascertain absolute bone shrinkage for any of the experiments as 

the sizes of the elements prior to cremation were not known. However, it was possible 

to investigate differences in shrinkage by comparing measurements of burnt elements 

from the left and right sides of the body. A degree of bone shrinkage could be 

recognised in the cremated remains from Pyres One and Three. The burnt left sheep 

carpals and metacarpal from Pyre One were notably smaller than those from the right 

hand side of the carcass (Figure 6.34). A greater degree of pyrolysis was also 

recognisable through colour differences in these elements, with the smaller left hand 

side elements being calcined and the larger right hand elements charred. 

 

Figure 6.34 Greater shrinkage of calcined left carpals and metacarpal compared to charred right carpals 
and metacarpal from the sheep cremated on Pyre One. Left: carpals recovered from the <4mm sieved 
residue (left hand side on far left). Right: Metacarpals from hand collected remains. Different degrees of 
shrinkage are particularly evident for the metacarpals, pisiform (3rd carpal from bottom) and cuneiform 
(bottom carpal).  

 

The pheasant bones from Pyre Three were all calcined. Only the ulnae and 

carpometacarpi remained suitably intact to take measurements. The diagonal of the 

distal end (Did) of the ulnae and greatest proximal breadth (Bp) of the carpometacarpi 
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(following Cohen and Serjeantson 1996: 106-108) were measured with digital callipers. 

In both bones, elements from the left and right sides were found to be different sizes 

(Table 6.4) although the difference in size between the left and right is less than 1mm in 

both cases. The smaller measurement is 99% and 95% of the larger measurement for the 

ulna and carpometacarpus respectively. The smaller elements are not on the same side 

of the carcass but each is more thermally altered (as determined by colour change) than 

its larger counterpart.  

 

Measurement (following Cohen and Serjeantson 1996) Left Right 
Ulna Did (diagonal of the distal end)  9.4mm 9.5mm 
Carpometacarpus Bp (greatest breadth pf the proximal end)  12.3mm 11.7mm 
Table 6.4 Measurements of burnt male pheasant bones from Pyre Three 

 

6.9 Evidence of butchery  

Evidence of butchery could be identified on several calcined bones from the debris of 

Pyre Two. Butchery marks comprised saw marks on the proximal cattle radius and ulna 

(Figure 6.35), cut and chop marks on a sheep carpal (Figure 6.40) and division of sheep 

and pig vertebrae and sternebrae. The saw marks were initially recognised due to the 

straight and sharp margin of the bone fragments, which distinguished the butchery from 

a thermally induced fracture. Careful macroscopic examination revealed characteristic 

striations of saw marks visible on several fragments of bone (Figure 6.35). The 

articulated radius and ulna had been sawn from the lateral side with the final millimetres 

of radius cortical bone snapped off, leaving an irregular snapped area of bone protruding 

beyond the sawn surface (see Figure 6.35). No butchery marks were evident on the 

carpals at the distal margin of the beef butchering unit.  

 

Two knife marks were identified on a left sheep magnum carpal (Figure 6.36). A small 

cut mark was identified across the side of the bone and a chop mark distal to it had 
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sliced off a thin sliver of bone. These butchery marks indicate that a knife had been used 

to disarticulate the sheep’s foot. The straight edges of the cut mark and chopped surface 

distinguished these butchery marks from heat induced fractures.  

 

 

Figure 6.35 Sawn and snapped surface of a proximal cattle radius (left) and the sawn surface of a cattle 
ulna (right). The saw marks are visible as striations while the snapped bone protrudes (on right of the 
radius fragment)  
 

  
Figure 6.36 Cut marks on the left sheep magnum (indicated by bottom arrow) and chop mark shearing 
the bone above and parallel to the cut (indicated by top arrow) 
 

Evidence of butchery was also identified on sheep and pig vertebral centra. The pig 

butchering unit had been spit along its sagittal plane, not quite parallel to the axis of the 

spine. Both pig and sheep vertebral columns had been divided transversely. Several pig 

vertebral centra exhibited a uniformly straight butchered surface from the sagittal 

division. The butchered faces of the pig vertebrae were easily distinguishable from heat 

induced fracturing. A pig sternebra was similarly found with a lateral division. One 

thoracic vertebral body had been divided transversely. Unfortunately, the vertebra could 

not be positively identified as either pig or sheep. The thin nature of the cortical bone of 
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the vertebral centra and sternebra made it impossible to determine if they had been 

divided with a cleaver or saw. 

 

6.10 Evidence of pathology 

The foot infection evident on the unburnt sheep carcass (Pyre One) offered the potential 

to investigate of the identification of pathology on cremated bone, although the extent 

of pathological skeletal involvement was unknown. The distal phalanges remained 

relatively complete when burnt, but the infection was not easily identifiable on the 

calcined remains. However, at least one distal phalanx appeared excessively porous and 

malformed which may be a result of the infection (see Figure 6.37).  

 

 
Figure 6.37 Sheep distal phalanges recovered from the sieved fraction. The second phalanx from the left 
exhibited probable pathological bone growth. 
 
 
 

6.11 Evidence of sex 

The sex of the individual animals burnt on Pyres One, Three and Four was known. After 

cremation, the sheep pubes (Pyre One) were recovered and could be used to identify the 

sheep as female (following Hatting 1995), and the tarsometatarsal spurs recovered from 

the debris of Pyre Three identified the pheasant as male. No medullary bone was 
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evident in female pheasant bones and therefore the sex of the bird could not be 

identified from the cremated remains.  

 

6.12 Summary of experimental results and discussion of the 

significance of the cremations 

6.12.1 Pyre One 

The incomplete incineration of the sheep carcass exhibited a sequence of burning with 

varied stages of modification (colour change, fracturing, warping and shrinkage) evident 

on the skeletal regions. This sequence would have been masked had the entire skeleton 

been completed incinerated. The results of this experiment suggested that significant 

differences in shrinkage can occur between bones being charred and calcined, although 

no comparison was made between unburnt and charred bones.  

 

The proximal forelimbs and hind limbs were the areas of the skeleton least affected by 

fire. This can be attributed to their deep embedment in muscle tissue, protecting them 

from the fire. Interpretations of pyre construction and the position of the carcass on the 

pyre are sometimes based on the pattern of burning evident in a skeleton (see subsection 

4.7.3). Wells (1960: 34-5), referring to human bones from Illington, suggests that when 

scapulae, vertebrae and sacra are poorly burnt compared to other regions of the 

skeleton, the pyre had been built over the supine body. The same conclusion has been 

drawn regarding the distribution of burning on some Native American burnt human 

remains (Reinhard and Fink 1994). Wells (1960: 35) reports that experiments with 

human cadavers laid prone on top of the pyre failed to achieve the same pattern of 

burning, with the dorsal elements, the furthest from the heat, being completely calcined. 

This experiment does not facilitate a direct evaluation of Wells’ comments due to the 
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differing physiologies of humans and sheep, however the pattern of burning on the 

sheep skeleton does not appear to follow his observations. In this experiment, the right 

limbs initially lay furthest from the heat (the equivalent of the dorsal region of a prone 

body on top of a pyre), and the right forelimb particularly was less affected by the heat 

than the left. Movements of the pyre and carcass (the carcass rolled onto its spine as it 

fell into the pyre) can explain why the hind limbs do not follow the pattern of burning 

evident in the forelimbs.  

 

The mode of collection appears to have had a limited influence on the skeletal 

distribution of the elements recovered. Some smaller compact elements were not 

recovered, at least in part, by hand. However, two sesamoids, the larger tarsals, one 

patella and approximately two thirds of the phalanges were recovered in the hand 

collected assemblage. The hand collected assemblage alone was sufficient to indicate 

the cremation of a complete carcass.  

 

Evidence of both age and sex was recovered from the hand collected fragments.  The 

carcass could be aged at over three to three and a half years old at the time of death by 

fusion of the epiphyses (following Silver 1969). It was not possible to age the sheep 

from mandibular tooth attrition due to the fragmentation of the teeth. The pubes 

indicated that the individual was female.  

 

Fragmentation varied depending on the specific morphology of the bones. Calcined 

specimens comprised mainly thicker cortical bone. These were consistent with Heglar’s 

(1984: 149) description: “Calcination results in a fired-pottery appearance with the 

feel, weight, and sound of unglazed ceramic”. The denser areas of cortical bone, such as 

that of the long bone diaphyses, primarily fragmented into longitudinal blocks. The 
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specimens exhibited more transverse than longitudinal cracks. Curvilinear and 

concentric cracks were evident on some long bone diaphyses, which may be related to 

the regression of soft tissue as it burnt (see section 4.3). The articular ends of the long 

bones were generally easily recognisable amongst the fragments and the thinner cortical 

bone of the articular surfaces exhibited reticulations. 

 

Compact elements remained relatively complete and easily recognisable, although most 

were so small that they were only recovered by sieving. These elements also often 

exhibited reticulations on their articular surfaces, with curvilinear cracks elsewhere.  

 

Elements with a thin cortical bone surface, such as the vertebral bodies, and to a lesser 

extent the heads of the humeri and femora, had a more powdery and friable surface than 

the majority of fragments. All fully calcined fragments (those light grey or white in 

colour) were brittle and prone to further fragmentation with handling.  

 

In summary, as fragments from all regions of the skeleton were easily recognisable and 

long bone epiphyses were clearly fused, this assemblage was easily identified as a 

whole mature sheep; this interpretation could be made from the hand collected 

fragments alone.  

 

6.12.2 Summary and significance of Pyre Two 

The majority of the assemblage (by weight), including fragments from most skeletal 

elements and all skeletal regions, was recovered by hand. Ribs were underrepresented in 

the recovered assemblage. This is inconsistent with the findings of Pyre One and 

highlights variability in taphonomic loss between cremation events. The majority of 

skeletal elements burnt on Pyre Two were fully calcined. 



Chapter Six 

 

 

256 

 

There was a noticeable difference in texture between the pig and bovid fragments, with 

pig fragments often feeling lighter and more fragile.  Pig elements were also the only 

bones which delaminated by losing isolated patches of the outer table of cortical bone. 

Some cattle elements fragmented leaving very thin layers of cortical bone extending 

beyond the fracture surfaces; these were not noted on fragments of any other taxa.  

 

Age-at-death was easy to determine from bone fusion. Unfused bone surfaces retained a 

distinctive appearance. Together with the underlying cancellous bone, the unfused bone 

surfaces often fractured into concentric layers.  

 

Butchery marks were evident on the burnt bones. The assemblage included evidence of 

saw marks on the cattle radius and ulna, cut marks on a sheep carpal and sagittal 

division of the pig vertebral column and sternebra. The butchery marks (particularly on 

the sawn and halved elements) were clearly and immediately obvious to the trained eye 

and distinctive from heat induced fractures.  

 

6.12.3 Summary and significance of Pyres Three and Four 

The majority of bird bone fragments from each experiment were recovered by hand but 

the smaller compact bones of the distal limbs were only recovered in the sieved fraction. 

Therefore, unless the pyre site and grave are at the same location (i.e. a bustum 

cremation burial), or all pyre debris is deposited in the grave, it is unlikely that the 

elements of these bird’s distal wings and legs would be found in cremation burials. 

 

The fragments were mostly easily identifiable to taxon, element and often side of the 

body; very few fragments were indeterminate. Limb elements survived cremation 
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largely complete or in substantial sized fragments. The recovered bones were very 

brittle and areas with thin cortical bone (such as the proximal humerus and cranium) 

were particularly fragile. It is unlikely that the less dense areas of bones would survive 

mechanical damage inflicted during burial, excavation, transport, storage and post-

excavation analysis. With this in mind, it seems justifiable to propose that a lack of 

cranium, pelvis and sternum fragments in archaeological assemblages may be due to 

taphonomic bias rather than initial exclusion through carcass processing.  

 

Avian skeletal elements indicative of sex (tarsometatarsal spurs) survived cremation in a 

recognisable form, although they may not be recovered without a thorough collection 

strategy. Medullary bone was not present in the bird burnt on Pyre Four, but the survival 

of medullary bone in crematory contexts has been recognised by the author in 

archaeological material from St. Stephen’s cemetery, Hertfordshire (subsection 

7.2.5.2.1).  

 

6.13 Summary of chapter and implications for 

archaeozoological analysis and interpretation of cremated 

animal bone assemblages 

This chapter has presented the results of a series of cremation experiments designed to 

investigate the extent to which the nature of faunal pyre goods could be deduced from 

their cremated remains using macroscopic archaeozoological analysis. The following 

summary follows the format of the experiment’s five main aims (as presented in section 

5.1).  
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Aim 1: To investigate the archaeozoological interpretation of a cremated animal bone 

assemblage (mammal and bird) for which the original nature of the assemblage and 

details of its cremation are known. 

This chapter has provided a summary of burnt remains recovered from four cremations 

where details of the original faunal subject were known: a complete female sheep, 

defined joints of pork, lamb and beef, a complete male pheasant and a complete female 

pheasant. In all cases, the identity of the pyre good could be determined from their burnt 

remains. The chapter has also provided a record of each cremation process including 

details of the volume of fuel used in the construction of each pyre, timed records of the 

pyre collapse process and timed temperature records.  

 

Aim 2: To investigate differences in that interpretation based on hand collected and 

sieved bone assemblages. 

The chapter has provided details of the specific elements and proportions of all 

recovered bone collected by hand and through sieving the pyre debris. In all cases, the 

interpretation of the faunal subject could be achieved from the hand collected remains 

alone. However, these experiments also provided support for the assumption that 

smaller bones and bones from smaller animals are not often recovered by hand 

collection strategies. There are two main implications for the interpretation of material 

from crematory contexts: 

1. If hand collection is the only recovery strategy employed for the archaeological 

excavation of cremation cemetery sites, we cannot expect smaller elements or 

fragments from larger taxa, or elements from smaller taxa to be recovered. If 

archaeological cremated remains are contained in an undisturbed urn rather than 

loose in the grave, the recovery bias may be reduced. Sieving of all loose 

contexts and grave/pit fills should be conducted to address this bias. The 
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Institute of Field Archaeologists guidelines suggest sieving to 2mm (McKinley 

and Roberts 1993: 6); 

2. Recognition of the volume of bone lost through archaeological recovery 

techniques (hand collection and sieving) highlights the potential for loss through 

active and passive selective deposition (see subsection 2.3). Only in bustum 

cremation deposits can we expect everything placed on the pyre (minus those 

parts lost through thermal alteration and degradation, truncation or curation) to 

be present in the grave when excavated. The experimental pyres suggest that 

where only clearly visible bone is collected and deposited in the grave, it may be 

the distal elements of the skeleton (or marginal elements of a partial carcass) that 

are not collected as these may be the first to detach from the pyre good and be 

buried in the pyre debris. 

 

In addition, when excavation is conducted by people with little knowledge of osteology, 

or indeed little experience of the osteological analysis of burnt remains, they may not 

appreciate the potential identifiability of small fragments and the value of all fragments 

to the interpretation of an assemblage. Even fragments which cannot be identified to 

species or element may hold useful information such as evidence of butchery or have 

implications for the interpretation of the assemblage as a whole.  

 

Aim 3: To investigate the observation that skeletal elements of different species 

fragment differently when burnt. 

The observation that skeletal elements from larger animals show more cracks per unit 

area and greater fragmentation than the same element from a smaller animal (Bond 

1996, Buikstra and Swegle 1989, McKinley and Bond 2001, Whyte 2001) is not fully 
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supported by the results of these experiments. Pyre Two was used to burn similar 

skeletal regions of cattle, pig and sheep at the same time and under the same conditions.    

The results of this experiment can be used to suggest that the relationship between 

fragmentation and bone size is not that simple. While the cattle radius exhibited more 

cracks per unit area (using Buikstra and Swege’s (1989) terminology) than the pig and 

sheep long bones (and the sheep and bird long bones burnt on Pyres One, Three and 

Four), it survived cremation primarily in large pieces, proportionally similar to the 

sheep bones from Pyre One. However, the cracks in the cattle radius fragments would 

have made them susceptible to further mechanically induced fragmentation during 

burial, excavation and storage. Some pig bones (notably the humerus) also survived 

relatively complete, but many pig bone fragments were of a similar size to Pyre Two 

sheep bone fragments, and all were very fragile.  

 

Burnt mammal bones were found in fragments that usually represented a smaller 

proportion of the original bone, than burnt bird bones, with the exception of foot 

elements which were often near complete. Mammalian bone was also very brittle and 

prone to further fragmentation. Differences were noted between the mammalian taxa. 

Pig cortical bone was often more powdery and prone to exfoliation than that of bovids, 

though in all taxa the very thin cortical bone of long bone extremities (particularly 

proximal humeri) was the most highly fractured. Several similarities were noted in the 

fragmentation of mammalian (and often avian) long bone. The most striking was the 

tendency for transverse fractures to occur approximately at 20-40% of the length of the 

bone from either end. As observed by Gilchrist and Mytum (1986), initial fractures 

sometimes followed lines of epiphyseal fusion before deviating down the bone’s shaft, 

although the main points of transverse fracture were on the diaphyses.  
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When recovered, ribs were easily identifiable, however their survival was variable; ribs 

were notably underrepresented in the remains from Pyre Two, but often identified in 

those from Pyre One. This may be due to different preparation of the carcasses (the 

sheep and pig on Pyre Two were butchering units, whereas the sheep on Pyre One was a 

complete carcass) and more extreme pyrolysis on Pyre Two. The most easily 

identifiable fragments of all taxa were from the feet and epiphyses. Compact bones 

survived burning with the least fragmentation, with carpals and tarsals often being 

complete (as observed by McKinley 2000a). The compact centra of vertebrae were also 

frequently recognisable, although these were often not identifiable to species.  

 

It has also been suggested that the fragility of burnt bird bones might lead to their 

destruction beyond a recognisable state if a sieving recovery strategy is implemented 

(Spennemann and Colley 1989: 57). This is also not supported by these experiments 

with easily identified burnt bird bones recovered by sieving the pyre debris of Pyres 

Three and Four.  However, while the majority of cremated bird bone fragments were 

large and identifiable to element and often taxon, they were also very brittle and 

therefore prone to further fragmentation during burial. 

 

Aim 4: To investigate the survival of skeletal indicators for sex and age-at-death. 

Unfused diaphyses and epiphyses were recovered in the burnt remains from Pyre Two, 

allowing the identification of skeletally immature pyre goods. Although it was noted 

that initial fracture lines followed the line of epiphyseal fusion on the fused sheep femur 

burnt on Pyre One (page 231) (a feature also noted in Gilchrist and Mytum’s (1986) 

experiments), this fracture did not disguise the fused state of the element during 

analysis. Contra the suggestion of Brothwell (1972: 18), it was not possible to record 

tooth attrition for the teeth of the sheep burnt on Pyre One. 
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It was possible to identify the sheep burnt on Pyre One as female from characteristics of 

the pelvis (following Hatting 1995), and to identify the pheasant burnt on Pyre Three as 

male from the presence of tarsometatarsal spurs. No medullary bone was evident in the 

remains of the female burnt on Pyre Four, however this is likely to be due to its absence 

in the live bird rather than destruction through cremation.  

 

Aim 5: To investigate the survival of bone modification (butchery marks and 

pathological lesions). 

Butchered carcass portions were burnt on Pyre Two. The butchery marks were clearly 

evident on the burnt bones and could be easily distinguished from thermally induced 

fractures. However, had the sheep magnum carpal not been recovered, there would have 

been no indisputable evidence that the sheep had been butchered. Although the sheep 

burnt on Pyre One had not been butchered, its slaughter using a captive-bolt stunner had 

resulted in a puncture wound to the skull. This injury was clearly visible in the burnt 

remains (see Figure 6.13), in concordance with a recent forensic study (Bohnert et al 

2002).  

 

The experiments provided further evidence of the identifiability of pathological lesions 

on burnt bones. The foot infection visible on the unburnt sheep’s carcass (Pyre One), 

had not involved the phalanges to a significant degree, but at least one distal phalanx 

exhibited an abnormally porous texture indicative of infectious disease (section 6.10).  

 

Additional observations 

The experimental cremations were conducted on open air pyres (rather than in 

laboratory kilns or ovens) to provide similar dynamic conditions to those of ancient 



Chapter Six 

 

 

263 

cremations (including temperatures attained and physical movement during the process 

of burning) and to allow the investigation of archaeological collection strategy. The use 

of open air pyres allowed the investigation of pyre technology through the measured 

consumption of fuel, recording of temperatures attained across the pyre and throughout 

the period of burning, and the pyre collapse process. The open-air pyre experimental 

cremations also provided a sensory experience of the dynamic process of cremation 

which has informed many aspects of this thesis. In addition to the initial aims, the 

experimental cremations provided data with the following implications for 

interpretation of pyre technology and ritual:  

 

1. The two larger experimental pyres (Pyres One and Two) allowed observation of 

variation in temperature across the structure during cremation. Temperatures 

were found to vary significantly across the pyre and throughout the cremation. 

This corroborates with earlier observations (see McKinley 2000a: 405-6) that 

specimens in different locations on the pyre are exposed to different ferocities of 

burning;  

 

2. The concentric cracks noted on the cattle radius from Pyre Two are similar to 

those noted by Whyte (2001: 445). Whyte attributed them to the cremation of 

roasted bone, but the results of this experiment indicate that they also occur 

during the cremation of fresh bone. The fragmentation of the cattle radius also 

holds implications for Costamagno’s (pers. comm. 2002) experimental finding 

that the ends of cattle long bones suffer less extensive fragmentation when burnt 

dry than when burnt greasy. The unfused distal epiphysis of the fleshed radius 

burnt on Pyre Two survived cremation intact but brittle, suggesting that this 

fragmentation pattern may vary with fusion of the epiphyses. 
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3. The incomplete pyrolysis of the remains of Pyres One and Four, allowed 

comment on colour change. Both experiments produced fragments of bone that 

were very dark grey/black and had a metallic appearance. This appearance was 

only observed where the bones were associated with similarly coloured charred 

soft tissue. If identified in archaeofaunal assemblages, this appearance may be a 

useful indication of the incomplete cremation of fleshed pyre goods; 

 

4. Previous experimental studies have shown that a densely packed log-house pyre 

may retain its platform structure as it collapses, depositing the bones in roughly 

the same arrangement (anatomical position) that they occupied when the pyre 

was lit (McKinley 1997b, Parker Pearson 2003: 8). However, these experiments 

have shown that the collapse of a less densely built pyre can lead to significant 

movement of the body during burning, causing skeletal regions to be deposited 

in a non-anatomical distribution, and with contrasting degrees of pyrolysis 

between once-articulated skeletal regions. This observation casts doubt on some 

provenience studies and interpretation of pre-cremation articulation from 

variations in pyrolysis (see subsection 4.7.3). As noted by McKinley (1989a: 

72), any manipulation of the pyre during the cremation might also disarticulate 

and rearrange body parts, and lead to different levels of thermal alteration 

(McKinley 1989a: 72); 

 

5. The dynamic nature of the cremation experiments has allowed comment on 

cremation events as a spectacle and destructive process. The first period of 

burning (30 minutes to two hours depending on the size of the pyre) of each 

cremation was the most dramatic. During this time, the fires produced immense 
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heat and often impressive flames, and the consumption of the subject carcass 

could be witnessed. The spectacle was often gruesome as the skin, internal 

organs and body fats were exposed and consumed, revealing the skeleton. In 

addition, the carcass was not stationary; the limbs moved with the contraction of 

muscles as they burnt. If the deceased’s body were laid supine on the top of a 

log-house pyre, this movement may have been an evocative sight to any 

mourners.  

 

6. The charring soft tissues often formed a layer that insulated underlying 

structures; this could easily be removed with manipulation, which facilitated 

further burning. This observation can be used to suggest that ethnographically 

attested rituals, such as striking and fracturing the deceased’s head during 

cremation (Miller 2001: 134, see page 43), may also have a functional value in 

exposing the insulated soft tissues and progressing the combustion of the body. 

 

7. The structure of pyre used in these experiments included a central void packed 

with peat or kindling. After the initial flaming, the pyre collapsed inwards and 

the carcass could no longer be seen in the flames until the majority of fuel had 

been consumed. The carcass was much reduced and predominantly skeletalised 

by the time it was next visible. While this event may have been less noticeable 

in more densely constructed pyres, it invites speculation that if the cremation 

was being witnessed by mourners, this collapse event may have marked a 

change in the ritual timetable. From this point on the cremation would have been 

less spectacular.  


