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the assemblage is too small to allow any conclusive 
parallels to be drawn.

Previous osteological evidence for the Neolithic 
in Kent is sparse and mostly early in date (Mays and 
Anderson 1995). The majority of the less than 20 indi-
viduals identified derived from sites in the northern half 
of the county and generally appear to represent unsexed 
or insecurely sexed adults (eg Wells 1966). The addition-
al numbers from Chalk Hill, although small, represent 
a significant addition to these previously low numbers.

The small early Bronze Age group appears similar 
to previous finds from Kent for this period, which have 
generally comprised singletons, chiefly from graves 
located in the east of the county, though finds made 
during the Channel Tunnel Rail Link (CTRL) project 

have extended the geographic range of finds of this date 
(Perkins and Gibson 1990; Anderson 1994; Parfitt 2004; 
McKinley 2006).

Animal bone
Robin Bendrey

Preservation and taphonomy
The animal bone assemblage from Chalk Hill shows 
variable states of preservation. Some contexts have 
yielded very well preserved bone, but most bone suffered 
from poor preservation with eroded surfaces. The latter 
condition severely restricts the information on modifica-
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1 ON 325 redeposited ?
1) 8 frags a u l subadult/adult >16 yrs 4‑5; old dry‑bone 

breaks2) 1 frag l adult >18 yrs 

 2/6 7 in situ burial late Neolithic c 37% adult c 40‑55 yrs
??male

ante mortem tooth 
loss; dental abscess?; 
calculus; morphological 
variation – 8 wormians

3‑4; old worn dry 
breaks

4 <3> 7 redeposited ?late Neolithic 4 frags s a u subadult/adult >16 yrs  4‑5

5 <4> 7 ?= 2/6 ?late Neolithic scraps ?human 5+

59 ON 65 44 redeposited ?early Neolithic 1 a adult >25 yrs osteophytes – L articular 
process 2‑3; old worn breaks

231 206 in situ burial late Neolithic c 15% s l adult c 40‑60 yrs
??male

calculus; morphological 
variation – pegged 
maxillary left P1

3‑4; old dry breaks

357 ON 369 364 redeposited ?late Bronze/early Iron Age c 5% l adult c 18‑45 yrs
 male 2‑3; old dry breaks

367 364 redeposited late Bronze/early Iron Age c 2% s adult c 20‑45 yrs
male ?cut marks – skull 2; old dry breaks

371 ?406 redeposited late Bronze/early Iron Age c 1% s adult c 30‑45 yrs 2

407 ON 314 ?406 redeposited late Bronze/early Iron Age c 6% s l min. 1: subadult/adult c 
16‑25 yrs male 3‑5; dark staining 

428: ON 594 ?406 redposited late Bronze/early Iron Age c 2% s adult >30 yrs 4

438 <9> 439 redeposited ?early Bronze Age
1) c 1% s l juvenile c 8‑10 yrs ?grave cut with no in situ 

remains?

4‑5+; 4 tooth 
germs from foetal 
canid‑type2) <1% l adult >18 yrs 

445 446 in situ burial early Bronze Age c 30% s u l adult c 25‑35 yrs
?female

morphological varia‑
tion – lambdoid ossicles 5‑5+

477 478 in situ burial late Bronze Age/early Iron 
Age c 2% s u l subadult c 14‑17 yrs

?male calculus
3‑4; many recent 
breaks; darker colour 
than most

604 ON 1007 511 redeposited ?early Bronze Age c 2% l subadult/adult >13 yrs 5

1387 1388
redeposited/

early Neolithic c 8% s l infant/juvenile c 4‑6 yrs Old dry breaks; 
dry‑bone charring?placed

1451/1538 1539 redeposited early Neolithic c 12% s a subadult/adult c 16‑30 yrs 
??female cut mark? – vertebra

3‑5+; some bone 
destroyed for C14 
prior to analysis

Table 20. Human skeletal remains. Key: s, skull; a, axial skeleton; u, upper limb; l, lower limb; ON, object number.



117eArLy preHistoriC LANDsCApes 

tions made to the bone surfaces, such as butchery marks 
and carnivore gnawing. The high proportion of uniden-
tified fragments (Table 21) is due to the poor conditions 
of preservation. In some contexts a comparatively small 
number of bones have been reduced to many fragments. 
This can be seen, particularly, in the material from the 
Inner and Middle Arcs of the causewayed enclosure.

Bone weight was recorded for the Chalk Hill assem-
blage. The problems of using bone weight to quantify 
assemblages are recognised (for example see O’Connor 
1982, 6), in particular where variable states of pres-
ervation exist, and this method is not applied here as a 
matter of course. However, bone weight is employed on 
occasion to present an alternative perspective to other 
forms of quantification, such as fragment count (NISP) 
and context frequency (O’Connor 1985), with the above 
limitations accepted.

Almost all contexts produced evidence of root etching. 
The presence of root etching on animal bones from ar-
chaeological sites is thought to be caused by acid excretion 
from plant roots or fungi associated with decomposing 
plants, but is not yet fully understood (Lyman 1994, 
375-7). Lyman (ibid, 376) states that the ‘presence of root 
etching indicates that the bone existed in a plant-sup-
porting sedimentary environment for at least part of its 
taphonomic history’.

As previously stated, the surface erosion of the assem-
blage has limited the scope for analysis of gnawing and 
will also severely hamper attempts to quantify it. The low 
levels recorded probably reflect, to a large degree, the poor 
surface preservation of the bone rather than the actual 
number of bones that were gnawed. In the better-pre-
served contexts, such as the assemblages from Segments 7 
and 8 of the causewayed enclosure Outer Arc, the iden-
tification of carnivore gnawing at low levels suggests rela-
tively quick burial.

The early Neolithic ‘causewayed enclosure’
Animal bones were recovered from all three arcs of the early 
Neolithic causewayed enclosure. The quantities of bone, 
however, vary considerably; the Inner Arc yielded 116 bone 
fragments, weighing 128g; the Middle Arc produced 89 
fragments, weighing 105g; and 2,240 fragments, weighing 
24,396.5g, derived from the Outer Arc.

Taxonomic representation and quantification

The Inner Arc
Very little animal bone was recovered from the Inner 
Arc of the causewayed enclosure, and only two 
fragments of cattle were identified. This assemblage is 
poorly preserved.

The Middle Arc
The Middle Arc also yielded a relatively small bone as-
semblage. Cattle was the most common taxon identified, 
with sheep/goat also represented. This material is very 
poorly preserved, and much of it consists of loose teeth 
and fragments of tooth enamel.

The Outer Arc
Cattle, sheep, pig and roe deer were identified in the larger 
assemblage from the Outer Arc. In this assemblage, cattle 
provide some three-quarters (77 per cent) of the identi-
fied bones and 98 per cent of the identified assemblage 
by bone weight (Fig 56). Over one-third of the Outer 
Arc cattle assemblage, by fragment count (NISP), is 
from a single context (D59, from pit F1298, Outer Arc 
Segment 5). Sheep/goat is the second most common 
taxon, represented by 102 bone fragments. Only sheep 
skeletal elements, and no goat, were positively identified, 
and so all sheep/goat fragments were attributed to sheep 
in the following discussion of the early Neolithic material. 
Much of the sheep assemblage (62 fragments) derives 
from two probable skeletons from deposit D1473 (from 
pit F1683, Outer Arc Segment 3). Pigs are relatively rare 
in the hand-recovered assemblage, and a single bone was 
identified to roe deer. The state of preservation of the 
animal bone from the Outer Arc ranges from very good 
to very poor, although most was in the middle of this 
range. Very good preservation was recorded amongst the 
material from earlier pits in Segments 3 and 5.

Seventy-one sieved samples from the Outer Arc 
produced bone. Cattle bones were recorded from nine 
samples, sheep from four, and pig from seven. This 
suggests that both sheep and pig are more common, 
relative to cattle, than shown by the hand-recovered bones. 
It also suggests that pig may have been more common 
than sheep. The under-representation of pig and sheep is 
probably due to both preservation and recovery bias.

The size of assemblages from deposits D59 and D1473 
obfuscate patterns in the rest of the assemblages, but 
exclusion of these two contexts from the fragment counts 
indicates that cattle contributed around 70-90 per cent to 
the identified bone fragment count, and sheep contribute 
10-20 per cent, in the Outer Arc deposits (Fig 57).

Pig is best represented in the earliest deposits of the 
Outer Arc, present in very small proportions in latter 
phases and absent from the assemblages in the latest 
pits, even though these assemblages from Outer Arc 
Segments 3 and 5 are rather large. Pig is also absent 
from sieved samples in the later features. Pig, therefore, 
appears to be more common in the earlier period of use 
of the Outer Arc. However, this evidence derives from 
Segments 3 and 5 alone, and the absence of one species 
from these two segments cannot be taken as evidence for 
its absence from the site at this time.
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cattle 2 78 370 59 2 8 19 373 3 65 9 12

sheep/goat† ‑ 4 102 2 ‑ ‑ 2 108 5 6 ‑ 12

(sheep) - - 46 - - - - 28 2 0 - -)

(goat) - - - - - - - 5 - 0 - -)

pig ‑ ‑ 9 ‑ ‑ ‑ ‑ 28 1 5 ‑ 6

horse ‑ ‑ ‑ 1 ‑ ‑ ‑ 28 ‑ 21 ‑ ‑

Cf horse ‑ ‑ ‑ ‑ ‑ ‑ ‑ 0 ‑ 19 ‑ ‑

dog ‑ ‑ ‑ ‑ ‑ ‑ ‑ 3 ‑ 0 ‑ ‑

cat ‑ ‑ ‑ ‑ ‑ ‑ ‑ 0 ‑ 3 ‑ ‑

roe deer ‑ ‑ 1 ‑ ‑ ‑ ‑ 0 ‑ 0 ‑ ‑

red deer ‑ ‑ ‑ ‑ ‑ ‑ ‑ 2 ‑ 0 ‑ ‑

cetacean ‑ ‑ ‑ ‑ ‑ ‑ ‑ 1 ‑ 0 ‑ ‑

cattle‑sized 68 ‑ 970 235 1 101 104 608 17 513 9 15

sheep‑sized 4 ‑ 289 2 ‑ 6 6 81 10 8 ‑ 1

indeterminate 42 7 499 15 ‑ 14 4 68 17 14 32 2

Total 116 89 2286 314 3 129 135 1333 55 654 50 48

Table 21. Distribution of hand-recovered animal bone, by number of identified fragments (NISP).
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Fig 56. Distribution of Outer Arc identified hand-recovered 
animal bone, by NISP and bone weight.

The distribution of the identified taxa by segment 
indicates that only cattle bones are identified from 
Segment 1 and material from post-holes cutting the 
upper deposits of segments (Table 22). These assem-
blages however tended to be more poorly preserved than 
those from Outer Arc Segments 2, 3 and 5, and the 
sole presence of cattle is likely to be, in part, a product 
of preferential destruction of the smaller taxa. Also, in 
archaeological mammal bone assemblages, the number 
of taxa is generally closely correlated with the number 
of identified specimens (Bendrey 2007, 13-60), and it 
would therefore be expected that the smaller assemblages 
would produce fewer taxa.

Contextual analysis

The Inner and Middle Arcs
Identified fragments in assemblages from the Inner and 
Middle Arcs are too few to explore patterns of deposi-
tion and the high presence of loose and fragmented teeth 
suggest that conditions of preservation have strongly in-
fluenced the composition of these assemblages. Evidence 
for burning on bone and burnt bone fragments (eg 
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Pl 13) are relatively common in the Inner Arc assem-
blage compared to that from the Middle Arc (Fig 58).

Burnt bone is also well represented in the sieved 
samples from the Inner Arc, with 88 per cent of samples 
producing burnt bone and 91 per cent of the bone, by 
weight, exhibiting burning. Although burning also 
appears to be common in the Middle Arc sieved samples 
the quantity of bone is too small to make any firm con-
clusions (there are only five bulk sieved samples, which 
yielded just 14 grams of bone).

Inner Arc bulk sieved samples produced small quan-
tities of burnt bone from Segments 1, 3-5, 6-8 and 10, 
and evidence for burning from the hand-recovered 
material derived from Segments 1, 3 and 6-8. Most of 
the burnt bone was white in colour (calcined bone), and 
quantities also exhibited grey and black colouration (car-
bonised bone); the black carbonised bones are suggestive 
of burning at lower temperatures, such as those from 
campfires, and the calcined bone from hotter tempera-
tures, such as cremation pyres, although temperature and 
time exposed to the heat will both affect the evidence for 
burning (Lyman 1994, 384-92). This evidence could be 
used to suggest that one of the activities that occurred near 
or in the Inner Arc involved a process that produced burnt 
bone. Indeed, it is notable that at Etton, Cambridgeshire, 
Armour-Chelu (1998, 288) records that the majority of the 
bones from the interior of the monument were cremated.

Armour-Chelu also suggests that burnt and unburnt 
bones both found in one context probably derived from 
introduced material, whereas solely burnt bone could 
suggest burning in situ (1998, 282). Although some 
contexts/samples produced solely burnt bone, these quan-
tities are all small and do not appear sufficient to suggest 
in situ burning. The situation at Chalk Hill bears a certain 
likeness to, and in practice may perhaps have been similar 
to, that seen in the interior features at Etton, where:

 “Transport of the burnt bone is also implicated by 
the composition of the assemblage. The numbers of 
burnt bones from these pits were occasionally quite 
high, but the fragments were very small and seem to 
represent little more than a scoop of burnt material. 
This suggests that the bones were burnt elsewhere and 
then transported for burial within the pits” (Armour-
Chelu 1998, 282).

There is, however, an alternative explanation for the rel-
atively high presence of bone exhibiting burning in the 
Inner Arc fills – especially when compared to the data 
from the Outer Arc – and that is that it could be a product 
of the differential preservation. McKinley and Bond 
(2001, 288) suggest that at sites with hostile preservation 
calcined fragments may be the only evidence of animal 
bone that survives, and the high proportion of burnt bone 
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Fig 57. Distribution of identified 
hand-recovered animal bone, by 
NISP, from the Outer Arc. Bones 
from contexts (D59) and (D1473) 
have been excluded from the 
fragment counts.

Segment 1 Segment 2 Segment 3 Segment 4 Total

cattle 46 22 248† 44 360

sheep ‑ 1 28 73‡ 102

pig ‑ 2 2 5 9

roe deer ‑ ‑ 1 ‑ 1

Total 46 25 279 122 477

Table 22. Distribution of 
identified hand-recovered animal 
bone from the Outer Arc by feature 
and segment (NISP). † includes 
130 cattle bones from context (59). 
‡ includes 62 sheep bones from 
context (1473).
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in the Inner Arc at Chalk Hill could also be a product 
of the poor preservation of this material. It must also be 
remembered that the quantities of Inner Arc bone under 
consideration are small; 128g of hand-recovered bone and 
131g of bulk sieved bone.

The Outer Arc
All of the Outer Arc features and segments exposed in 
the excavated area produced animal bone, although the 
quantities from individual segments vary considerably 
(Table 22). What Hill (1995) terms articulated or asso-
ciated bone groups (ABGs), were present in a number 
of features in the Outer Arc. A summary of these bone 
groups is provided in Table 23.

A number of sets of articulated bones were iden-
tified. The archaeological significance of these bones 
lies in the fact that they were probably deposited when 
still connected by soft tissue, and therefore butchery/
consumption/manipulation of carcass parts probably 
occurred shortly before deposition. The most commonly 
identified articulations, by far, are the proximal radius and 
ulna, and parts of the hock joint. Other articulated groups 
are represented by single examples.

There appears to be a bias in the side attribution of 
the radius/ulna and hock articulations to the side of the 
body (Table 24). Unfortunately, the numbers of cases are 
too few to show that there is a significant association 
between the side of the body and the articulated joint 
represented (using the chi-square test (χ2), expected 
frequencies should be greater than five). However, the 
bias indicated in Table 24 suggests that the representa-
tion of these articulated bone groups is not random, that 
some degree of selection occurred and that there was a 
structure to the deposits.

Selection is also evident in the bones from context 
D59 (pit F1298, Outer Arc Segment 5). Only cattle bones 
recovered from this context, derived from a minimum of 
six animals (Fig 59). Also femora appear to be preferen-
tially deposited within this context, and a high representa-
tion of radii and ulnae is also evident here.

The animal bone from later pits in Outer Arc 
Segment 3 also suggests a degree of repetition/duplication; 
pit F1683 produced two female domestic cattle skulls and 
the bones of (at least) two sheep. The absence of pelves 
and femora from the collection of sheep bones suggests 
that the skeletons were not deposited as complete articu-
lations; rather they may have been deposited as butchered 
‘bits’. One of the cattle skulls was directly associated with 
the sheep bones.

It is evident that the articulated/associated bone groups 
derive from the segments that produced the best preserved 
and largest animal bone assemblages. The assemblag-
es from the Inner and Middle Arcs were generally very 
poorly preserved, and preservation in the Outer Arc from 
Segment 1 was mostly poor, with some fair. Bone surface 
preservation was often too poor in these contexts to allow 
identification of carnivore gnawing, and it is not possible 
to tell the degree of scavenger access to this material. The 
general absence of carnivore gnawing from other segments 
from the Outer Arc that exhibit very good preservation 
(Segments 3 and 5) can be used to argue that the bone 
deposits were covered relatively quickly after deposition 
(as seen at other causewayed enclosures; Oswald et al 
2001, 41 and 123). This does not mean that dogs did not 
have any access to the material in the Outer Arc; carnivore 
gnawing is recorded on one fragment from Outer Arc 
Segment 3 and two from Outer Arc Segment 5, and co-
prolites are recorded from Outer Arc Segments 2 and 5.
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The relatively high proportions of burnt, and in par-
ticular calcined, bone from the Inner Arc (Fig 58) could 
suggest practices of deliberate deposition (as discussed 
above). However, the very small sizes of these assemblages 
and the possible biasing effect of the conditions of preser-
vation on the proportion of burnt bone recovered mean 
that such a conclusion cannot be made with any certainty. 
Evidence for burning will be considered further in the 
section on cattle bones below.

Cattle bones

Size, shape, sex and age
Size is the main criterion used to differentiate between 
domestic and wild cattle in archaeozoological analyses. 
Domestic cows and wild bulls can be clearly separated 
on the basis of size, but there is overlap in the range of 
some measurements between domestic bulls and wild 
cows (Grigson 1999, 213-14). Where samples of meas-
urements from sites are too small to allow such patterning 
to be discerned, scaling techniques can be used in which 
the measurements are plotted relative to a standard meas-
urement (Albarella 2002; Payne and Bull 1988). Grigson 
(1999, 215) used measurements from a complete skeleton 
of an adult wild cow (Bos primigenius) from Ullerslev, 
Denmark as the standard for her analysis of the Windmill 
Hill cattle bones.

Measurements of the early Neolithic cattle bones from 
Chalk Hill were plotted relative to the measurements from 
the Ullerslev wild cow, along with early Neolithic cattle 
measurements from the 1988 excavations at Windmill 
Hill (Grigson 1999) and the ABMAP database of animal 
bone measurements (Serjeantson 2005) for comparison 
(Fig 60). Taken together, the three sets of early Neolithic 
cattle measurements suggested the trimodality in meas-
urements referred to above; while a single large value 
from an auroch bone could be seen in the ABMAP data, 

Outer Arc 
segment Brief description of articulated/associated bone groups

Segment 2 collection of cattle and cattle‑sized ribs 

Segment 3

right cattle hock joint

pig proximal phalanges

left cattle hock joint

domestic cow cranium

domestic cow cranium

concentration of sheep bones, representing at least two animals

left cattle radius and ulna

Segment 5

left cattle hock joint

left cattle metacarpal and three carpals

left cattle hock joint

right cattle hock joint

left cattle and right mandibles

left cattle radius and ulna

right cattle radius and ulna

right cattle radius and ulna

right cattle radius and ulna

sequence of cattle thoracic and lumbar vertebrae

left cattle hock joint

right cattle radius and ulna

left sheep carpals

right sheep humerus, radius, ulna and metacarpal

left cattle hock joint

left cattle hock joint

right cattle radius and ulna

right cattle hock joint

left cattle hock joint

right cattle radius and ulna

Table 23. Summary of articulated or associated bone groups from 
the Outer Arc by feature or segment in approximate stratigraphic 
sequence.

  left right

radius/ulna 2 6

hock joint 7 3

Table 24. Side attribution of 
articulated proximal radii and 
ulnae and articulated hock joints 
from the Outer Arc.
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the bulk of each distribution can be safely assigned as 
domestic cattle and an intermediate group of domestic 
bulls/wild cows can be inferred from the Windmill Hill 
data (Grigson 1999, fig 168).

The majority of the Chalk Hill cattle bones, then, can 
be safely assigned as domestic cattle, although there are a 
few large specimens in the right tail of the distribution that 
are close in size to the intermediate group in the Windmill 
Hill data (Fig 60). The distribution of the Chalk Hill cattle 
log ratio values was positively skewed (skew = 0.363, ie a 
greater number of scores are clustered at the lower end of 
the distribution). This may be explained as either many 
domestic cows and few domestic bulls, or many domestic 
cattle and few wild cows.

It is the case that measurements from different areas 
of the skeleton will exhibit greater or lesser degrees of 
variation according to the ages and sexes of the animals 

contributing to a sample (eg Payne and Bull 1988) and 
plotting all the measurements together against a standard 
will obscure these details. Differences in conformation 
between the Ullerslev wild cow and the Windmill Hill 
cattle will also obscure patterns, such as sexual dimor-
phism, in the data.

Long bone width measurements can be used to 
explore sex ratios within samples (eg Legge 1981, figs 4 
and 5). Original analysis of the assemblage also plotted 
some of the more common individual bone width meas-
urements from the Chalk Hill Outer Arc cattle relative 
to the Ullerslev wild cow standard (Fig 61). This revealed 
bimodality in the radius Bp data that can best be inter-
preted as sexual dimorphism, rather than the presence of 
domestic and wild cattle, and the spreads of results for 
the other measurements suggested that just cows were 
represented. The proportions of two complete metatarsals 
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Fig 60. Logarithmic differences 
of archaeological cattle bone 
measurements from the standard 
wild animal (the Ullerslev wild 
cow: Grigson 1999, 214-15). 
Data compared include early 
Neolithic measurements 
from Chalk Hill (Outer Arc), 
Windmill Hill (Grigson 1999, 
appendix 1.5) and the ABMAP 
database (see Serjeantson 2005) 
and also the late Bronze Age/
early Iron Age enclosure at 
Chalk Hill. Measurements used 
consist of: lower third molar 
length; humerus BT; radius Bp; 
metacarpal Bp and Bd; astragalus 
GL; calcaneum GL; metatarsal Bp 
and Bd (measurements defined in 
von den Driesch 1975).
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also indicate that they are from cows. These suggested sex 
divisions were also supported by the late Bronze Age/early 
Iron Age enclosure analysis (discussed below).

The early Neolithic cattle metrical data from Chalk Hill 
therefore points towards only domestic cattle being present, 
and no wild cattle. This data can be taken further to argue 
that the bones recovered represent predominantly domestic 
cows, with a smaller number of domestic bulls/castrates.

There is little other evidence for the sex of the Chalk 
Hill cattle sample. Two complete crania, both deposited 
in pit F1683 (Outer Arc Segment 3), can be identified 
as female. Three early Neolithic horncores also provided 
measurements. The size and shape of these specimens 
suggest that all are female (Grigson 1982b). There were 
no sexable pelves.

The recorded data on cattle tooth eruption and wear 
were placed into Halstead’s (1985) age stages (Fig 62), 
but only the Outer Arc provided specimens that could be 
placed into these.

The total number of left and right mandibles and the 
maximum number of mandibles per age stage for either left 
or right side (ie whichever is the larger) were analysed. The 
latter method is used to avoid possible duplication of the 
same individual (Legge 1992, 22-5). Plotting the data in 
this way excluded only a single mandible from the relative-

ly small early Neolithic sample, from a probable pair from 
context D59 (pit F1298, Outer Arc Segment 5). Although 
a limited sample, the dental data indicates slightly higher 
representation of cattle in the adult and 1-8 month age 
stages. This could suggest a similar interpretation to that 
proposed by Legge (1992, 25-31) for Middle Bronze Age 
Grimes Graves, in which the culling of calves was seen as 
part of a milk producing strategy (although alternative 
models have been presented to challenge Legge’s interpreta-
tion; see McCormick 1992; 1998).

The cattle epiphyseal fusion data disagrees somewhat 
with the dental data. All surviving fusion points on 
scapulae and pelvis acetabuli are fused, suggesting that all 
cattle lived beyond the age of c 10 months (Table 25). 
There are, however, four neonatal and very immature 
post-cranial bone fragments present to indicate that 
post-cranial skeletal parts of less than 10 months were 
being deposited on site. These few very young bones hint 
at the possibility that cattle may have been present on site 
during calving, in that they may represent natural birth 
mortalities. It is likely that immature, unfused, bones 
may be under-represented due to taphonomic attrition 
(see below). It is also possible that different parts of cattle 
of differing ages were deposited in the arcs of the cause-
wayed enclosure.
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The epiphyseal fusion data also indicates a higher 
proportion of adult animals being used at the site, with 
around 74 per cent of animals living beyond the age of 48 
months old (Fig 63). Again, this pattern could be affected 
by the conditions of preservation or the differential depo-
sition of skeletal parts from different age cattle.

Small sample size restricts the conclusions available 
from the analysis of the age data. The larger post-crani-
al epiphyseal fusion dataset would seem to suggest that 
around three-quarters of the cattle lived beyond the age 
of four, and therefore supplied some secondary product 
(as well as meat), such as milk, traction or calves. The 
identification of the majority of adult cattle as female and 
the presence of a number of 1-8-month-old calves in the 
dental sample may support the idea of milk production. 
Taphonomic attrition may have seriously influenced the 
surviving bone sample, biasing it towards older animals.

Skeletal element representation and 
taphonomy
Minimum number of element calculations for the Outer 
Arc cattle skeletal elements highlight the high abundance 
of femora in the assemblage (Fig 64). This phenomenon is 
in part due to the abundance of this element in the large 
assemblage from context D59. Exclusion of the context 
D59 assemblage, (pit F1298, Outer Arc Segment 5) 
reveals a situation in which the femur is still common, 
but is not the most abundant element (Fig 65). The low 
representation of the smaller and less dense elements, such 
as phalanges and vertebrae indicate that the assemblage 
has been mediated to a certain degree by taphonom-
ic attrition. In the same way, the high representation of 
certain elements is probably in part due to the robusticity 
of these bones aiding their survival. An analysis of the 
parts of cattle humeri present indicates that it is the more 
dense and earlier fusing distal epiphysis, and distal part of 
the diaphysis (zones 7 and 8; Dobney and Rielly 1988), 
that are best represented compared to the less dense 
proximal epiphysis and diaphysis (Fig 66). In the same 
way, the more robust and earlier fusing proximal radius is 
more abundant than its distal end (Fig 67).

Studies of density-mediated attrition have compared 
the representation of skeletal elements with the average 
bone mineral densities of those elements to explore 
patterns in their survival (Lyman 1994). The frequency 
of the Outer Arc humerus and radius morphological 
zones was plotted against average bone mineral densities 
(calculated for bison by Kreutzer 1992; data listed in 
Lyman 1994, table 7.6), indicating that the assemblage 
has undergone density-mediated attrition (Fig 68). The 
relative proportion of immature cattle remains originally 
deposited in the enclosure is therefore likely to be signifi-
cantly under-represented by the excavated assemblage.

Cut marks were located near the articulations of the 
cattle leg bones and represent the process of disarticulation 
of the limbs (including one distal humerus; three proximal 
radii; one proximal ulna; one carpal; one naviculo-cuboid; 
one proximal metatarsal, the latter two bones in articulation).

Burning/heating was recorded on 25 cattle fragments 
in the Outer Arc assemblage. It was most common on 
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long bone mid-shaft fragments but was also recorded on 
the articulations of some long bones (for example Pl 13). 
The former may have been undertaken to facilitate marrow 
extraction; heating would weaken the bone, to make it 
easier to break open, and also melt the marrow (Dobney 
et al n.d., 25-26; Albarella and Serjeantson 2002, 41). The 
latter may represent the roasting of joints of meat. In such 
a scenario only the articular ends would show evidence 
for burning (eg Pl 14) as the other portions of the bones 
would have been covered with flesh when the burning 
took place (Lyman 1994, 389). As discussed above, the 
abundance of femora in context D59 might also be used 

as evidence that at least part of the assemblage represents 
post-consumption waste (Fig 59).

Taken together, the skeletal element representation data 
and taphonomic evidence present a picture of part of the 
process that contributed to the formation of the animal 
bone assemblage in the causewayed enclosure; whole 
animals were being slaughtered and used on site (although 
the recovered assemblage is heavily biased towards the most 
robust elements), the cattle were dismembered – evidenced 
by cut marks at the articulations of some limb bone – and 
then these limb bones, bearing flesh, were roasted as joints 
for consumption, and marrow was also exploited.

Maximum age of fusion (Silver 1969)

Outer Arc Late Bronze Age/early Iron Age enclosure

fused unfused fusing fused unfused fusing

scapula 10 months 8 ‑ ‑ 3 ‑ ‑

acetabulum 10 months 3 ‑ ‑ 5 2 ‑

distal humerus 18 months 9 ‑ 2 8 ‑ ‑

proximal radius 18 months 15 ‑ ‑ 9 ‑ ‑

proximal phalanx 18 months 4 ‑ ‑ 6 1 ‑

medial phalanx 18 months ‑ ‑ ‑ 1 1 ‑

distal tibia 30 months 6 1 ‑ 3 2 ‑

distal metacarpal 30 months 4 ‑ ‑ 2 ‑ ‑

distal metatarsal 36 months 6 2 ‑ 6 3 ‑

proximal femur 42 months 6 1 ‑ 3 2 ‑

calcaneum 42 months 6 ‑ ‑ 1 ‑ ‑

proximal humerus 48 months 5 ‑ 2 ‑ 3 ‑

distal radius 48 months 3 1 ‑ 5 3 ‑

proximal ulna 48 months 3 2 ‑ ‑ 1 ‑

distal femur 48 months 9 3 2 3 4 1

proximal tibia 48 months 8 ‑ ‑ 2 1 ‑

Table 25. Cattle epiphyseal fusion data. Early Neolithic causewayed enclosure Outer Arc and late Bronze Age/early Iron Age enclosure.
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Sheep bones
Over half of the sheep bone assemblage derive from a 
single context (D1473, from pit F1683 in Segment 3 of 
the Outer Arc, and represent the bones of at least two 
animals (Fig 69). The remaining assemblage is relatively 
small and can provide little information, although it is 
probable that the sheep bone assemblage has been signifi-
cantly affected by the conditions of preservation.

The presence of mature and immature sheep (Table 26; 
Fig 92) indicates that secondary products, as well as meat, 
were probably of importance.

A reconstructed withers height of 0.61 metres was 
calculated from a complete metacarpal from context 
D1473, following Teichert (1975). This value is at the 
top end of the range of contemporary data, with withers 
height of 0.60-0.62 metres at Maiden Castle, 0.45-0.58 
metres at Etton, and 0.42-0.57 metres at Windmill Hill 

Pl 13. Burnt bone from context 
D1146, feature F1147, Inner Arc, 
Segment 10.

Pl 14. Right cattle radius from 
context D1262, feature F1318, 
Outer Arc, Segment 5, exhibiting 
burning on the proximal 
epiphysis.
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(Armour-Chelu 1991; 1998; Grigson 1965; data summa-
rised in Armour-Chelu 1998, 284).

Pig bones
Considering the degree to which the large bones of the 
cattle assemblage have undergone density-mediated 
attrition (Fig 68), it can be safely assumed that the small, 
and probably mostly immature, bones of pig will be sig-
nificantly under-represented in the excavated sample.

No measurements and very little age data were obtain-
able from the very small hand-recovered pig bone sample. 
Age data is limited to two unfused proximal phalanges 
from the same context, and probably from the same 
animal, and an unfused cervical vertebra epiphysis.

Roe deer bones
A left roe deer tibia was recorded. This animal was likely 
hunted.

Discussion
The animal bone assemblage from the Neolithic site at 
Chalk Hill can inform us on a number of facets of past 
human activity.

The economy, as represented by the excavated bone 
remains, was clearly based upon cattle. However, it is the 
case that the other domestic animals present – sheep and 
pig – are significantly under-represented in the excavated 
assemblage due to taphonomic attrition.

It is problematic comparing the relative numerical 
proportions of taxa between sites in different areas, as 
local preservation conditions and the extent of individual 
excavations can have enormous effects on the abundance 
of these taxa in recovered assemblages. However some 
broad comments can be made from a comparison of the 
Chalk Hill data with some other contemporary assem-
blages (Table 27). The dominance of cattle in the early 
Neolithic assemblage at Chalk Hill is typical of cause-
wayed enclosures in southern England. Even if cattle are 
assumed to be over-represented compared to the bones 
of the smaller animals, the much greater meat-weight 
of cattle means that this animal would have supplied, 
by far, the greatest proportion of meat to the diet. It is 
also apparent that the relative proportion of pig present 
at Chalk Hill is particularly small. To some extent this 
will be due to preservation and recovery bias. It may also 
be associated with the fact that the site is only partly 
excavated, as the compositions of individual segments 
may have varied considerably (Whittle 2003, 96-7). 
The sieved material would suggest that pigs were more 
common than is indicated by the hand-excavated bones, 
but to what degree is uncertain.

Wild taxa are represented by a single roe deer bone. 
Whittle et al (1999, 355) suggest that wild taxa are 
uncommon on sites of this date, either through a lack 
of exploitation of them or because, for whatever reason, 
they were not deposited at sites.

Outer Arc
Late Bronze Age/early Iron Age enclosure

excluding context 1473 context 1473

fusion (Silver, 1969) fused unfused fused fused unfused fusing

scapula 8 months ‑ ‑ 1 3 ‑ ‑

acetabulum 10 months 1 ‑ ‑ 1 ‑ ‑

distal humerus 10 months 2 ‑ 3 4 1 1

proximal radius 10 months 1 ‑ 4 2 ‑ ‑

phalanx proximal 16 months ‑ 1 3 ‑ ‑ ‑

phalanx medial 16 months ‑ ‑ 5 ‑ ‑ ‑

distal tibia 24 months ‑ ‑ ‑ ‑ 4 ‑

distal metacarpal 24 months ‑ ‑ 1 ‑ 1 ‑

distal metatarsal 28 months ‑ ‑ ‑ ‑ 1 ‑

proximal ulna 30 months ‑ ‑ ‑ 1 ‑ ‑

distal radius 36 months ‑ ‑ 2 ‑ ‑ ‑

proximal femur 36 months ‑ ‑ ‑ 1 ‑ ‑

calcaneum 36 months 1 ‑ ‑ ‑ ‑ ‑

proximal humerus 42 months 1 ‑ ‑ ‑ ‑ ‑

distal femur 42 months ‑ ‑ ‑ 1 ‑ ‑

proximal tibia 42 months ‑ ‑ ‑ ‑ 1 ‑

Table 26. Sheep/goat epiphyseal fusion data: early Neolithic causewayed enclosure Outer Arc and late Bronze Age/early Iron Age enclosure.
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The abundance of adult female domestic cattle, and 
the presence of some very young cattle (again, probably 
significantly under-represented) indicate that dairy pro-
duction was part of the animal husbandry regime. The 
older animals are beyond the age of slaughter expected 
for meat production and would probably have been 
kept for secondary products such as milk, breeding or 
traction. The younger have been culled before suffi-
cient growth would have made it economically viable 
to slaughter them for meat, and so may represent calves 
taken from a dairy herd. Indeed, evidence for widespread 
dairying during the British Neolithic is now known from 
absorbed lipid residue analysis (Copley et al 2005). This 
work suggests that dairying was an integral component 
of agricultural practices from the onset of farming in 
Neolithic Britain.

Evidence for activities at the site are represented by 
material selected for deposition (although the assemblage 
may not represent the full range of activities employing 
animals and their parts on site). The relatively high 
proportion of burnt bone in the Inner Arc may reflect 
an activity that involved the production of burnt bone 
(although the relative abundance of this burnt material 
may also be associated with the conditions of preserva-
tion). The evidence from Chalk Hill bears some compar-
ison to the situation at Etton, where small quantities of 
cremated animal bone were recovered from the interior 
features of the causewayed enclosure (Armour-Chelu 
1998).

Another notable feature of the assemblage is the 
presence of articulated bone groups in the Outer Arc. 
Within this material, articulated cattle radii and ulnae 
and cattle hock joints are relatively common. These artic-
ulations suggest that at least some of the bone deposited 
retained some soft tissue, and that the material was 
recently butchered/consumed/manipulated. Such bone 
groups are recorded from throughout the duration of 
use of the Outer Arc. The presence of articulating bones, 
including hock joints, was also noted at Hambledon 
Hill (Legge 2008, 538-48) and Windmill Hill (Grigson 
1999, 189). A key feature of the articulated bones at 
Chalk Hill is that there appears to be selection of the side 
of the body from which the joint comes. This evidence 

for selective deposition is key for the interpretation for 
the formation processes of the animal bone assemblage. 
As Whittle et al (1999, 355) state:

 “Artefacts and faunal remains could have worked 
their way into the ditches through a variety of 
processes: by accident, through casual disposal, 
patterned disposal routines, or intentionally 
‘structured’ deposition.”

The apparent selection of bones for deposition according 
to the side of the body from which they derive is sugges-
tive of intentionality in the composition of the deposits. 
This side selection could also have conferred meaning 
(as well as the elements chosen for deposition), as left 
and right represent different things in different cultures 
(Davies 2000, 167; Edwards and Horne 1997, 125-7).

The good quality of preservation of this material and 
the presence of a number of articulated bone groups 
indicate that this material was deposited soon after 
butchery (often with soft tissue still attached), and the 
material covered quickly preventing access by scav-
engers. The slaughter of (at least) six cattle in a single 
episode (context D59, pit F1298, Outer Arc Segment 5; 
Fig 63) represents a very large quantity of meat, which 
indicates a large number of people to be fed. This, along 
with the evidence for consumption (high abundance 
of femora; evidence for roasting joints), suggests that 
feasting occurred on site. Such feasting – associated with 
the cutting of pits and deposition of bones – may be 
viewed within the context of a society that may not have 
been sedentary and which only intermittently ‘visited’ 
the causewayed enclosure (Oswald et al 2001, 118-19). 
In such a scenario feeding large groups of people who 
had come together at the enclosure would have involved 
the slaughter of a number of animals, butchery of the 
carcasses, cooking and finally consumption of the meat. 
Parts of these meals appear to have been selected and 
deposited, either before or after consumption. The 
regular selection of the same joint, such as the right 
forelimb (radius/ulna) or femur (Fig 69) may have held 
particular meaning for the Neolithic peoples. Szynkiew-
icz (1989), for example, presents an ethnographic case 

cattle sheep/goat pig NISP

% % %

Chalk Hill, Outer Arc 77 21 2 481

Offham, East Sussex (O’Connor 1977) † 51 33 16 61

Bury Hill, West Sussex (Bedwin 1981) 61 14 26 242

Windmill Hill, Wiltshire 1998 excavations (Grigson 1999) 66 15 19 789

Etton, Cambridgeshire, Phases 1‑2 (Armour‑Chelu 1998) 66 15 18 2309

Maiden Castle, Dorset, Phase 2 (Armour‑Chelu 1991) 54 27 19 748

Table 27. Relative proportions 
of the main domestic animals 
in some early Neolithic 
causewayed enclosures from 
southern England (%NISP). 
† data cited in Serjeantson 
(unpublished ms 1998).
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study (of tibial symbolism amongst the Mongols) that 
demonstrates that a single, particular skeletal element 
may possess meaning. Perhaps at Chalk Hill the se-
lections made for deposition were token amounts of a 
larger whole (Whittle 2003, 96).

Communal labour is often recognised in the scale of 
construction of the causewayed enclosures (Oswald et al 
2001, 2), and they are often invoked as gathering places. 
However, although the large quantity of cattle bones in 
context D59 (pit F1298, Outer Arc Segment 5) repre-
sents a large quantity of beef, suggestive of feeding a 
large number of people, it must be noted that most 
contexts produced considerably smaller quantities of 
bones that may be viewed as more small-scale, intimate 
and personal (Whittle 2003, 95-7).

On the basis of the animal bone evidence, therefore, 
cattle were a central part of both the economy and the 
activities at the site. This fits in with a broader picture 
of the fundamental importance of cattle to earlier 
Neolithic society (Ray and Thomas 2003).

The crouched burials
A small and poorly preserved quantity of material from 
one of the crouched burials (F7) includes a cattle met-
acarpal and molar fragment.

The early Bronze Age
The early Bronze Age barrow ditch (F511) produced 
a very poorly preserved collection of bone. Cattle 
was the only animal identified from the hand-recov-
ered material (Table 21). Elements present include 
one upper molar, one axis vertebra, one scapula, one 
humerus, one radius and three metatarsals.

Six red fox teeth were identified from a sieved sample 
taken from F439, a possible secondary burial within 
the barrow. This feature produced remains from a 
minimum of two humans, including a child of c 8 years 
and an adult of more than 18 years. All the fox teeth are 
probably from the same individual, which would have 
been about 1-2½ months old at death, based on data 

in Hillson (1986, 216). Both upper and lower, and left 
and right, teeth are represented suggesting that, at least, 
the whole skull (cranium and mandible) may have orig-
inally been present. The assemblage, as stated, is very 
poorly preserved and it was not possible to tell whether 
the post-cranial skeleton was also present. There are 
two probable interpretations of the red fox teeth; they 
represent the natural death of a cub within a den (and 
are therefore intrusive to this stratigraphic phase); or 
they represent a grave good, placed in association with 
the human remains. If the latter is the case, the original 
deposit could have consisted of the skull, or more of 
the skeleton than just the skull, or indeed the skull with 
skin attached.

Foxes do not appear to have been a regular grave 
good in Bronze Age barrows. In a survey of mortuary 
ritual across southern Britain, Bristow (2001) identifies 
one barrow that possibly contained fox (the identifica-
tion is uncertain). At this site, a bowl-barrow in Dorset 
(Bincombe, number 60a), an early/middle Bronze Age 
collared urn produced the cremated remains of what 
is reported as a possible fox or badger (Grinsell 1959, 
93).

Conclusion
During the Neolithic it is thought that there was a 
high level of residential mobility, with groups moving 
around the landscape (Serjeantson 1998; Whittle 
1997). It can also be suggested, from the unequivo-
cal importance of cattle at Chalk Hill and other early 
Neolithic causewayed enclosures, that these groups 
‘moved to the tempo of their cattle’ (Ray and Thomas 
2003, 42). The regular excavation of, and deposition 
of cattle bones within the features at Chalk Hill may 
be seen within a picture of a society that moved, with 
its cattle, and came together intermittently for gather-
ings at the causewayed enclosure (Oswald et al 2001, 
118-19; Ray and Thomas 2003). In the Outer Arc such 
depositions are occasionally (as in context D59, pit 
F1298, Outer Arc Segment 5) of a communal scale – 
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Fig 69. Representation of sheep 
skeletal elements from context 
(D1473), F1683, in the Outer 
Arc, Segment 3 [minimum 
number of elements (MNE) 
divided by the number of times 
(N) that element occurs in a 
single skeleton].
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with the bones of many cattle suggesting considerable 
feasts – but are more frequently on a smaller, more 
‘intimate’ scale of only a few bones in each context. 
Some of these bones appear to have been deliberate-
ly selected for deposition; perhaps the bones chosen, 
or the side of the animal from which they came, held 
meaning for the Neolithic community. As Whittle 
(2003, 96) has suggested, perhaps the selections made 
for deposition were token amounts of a larger whole.

Coprolites
Enid Allison

Poorly preserved coprolites (mineralised faeces) were 
recovered from bulk soil samples from two Neolithic 
contexts: context D1193 (sample <74>), the fill of pit 
F1181 (Outer Arc Segment 2) that contained a large col-
lection of shellfish and context D1433 (sample <198>), 
the fill of pit F1429 (Outer Arc Segment 5; Fig  35-37).

Both coprolites contained small bone fragments 
(2-5mm) from unidentifiable large mammals. The 
presence of these fragments, together with the size and 
general characteristics of the coprolites, strongly indicated 
that they were from dogs.

Shellfish
Enid Allison

Methods

Bulk samples
The majority of the samples were from the fills of prehis-
toric pits constituting the segments of the ‘causewayed 
enclosure’ which, where possible, were routinely sampled at 
approximately 10 metre intervals. Most of the samples had 
volumes of 10 litres or less depending on the nature of the 
fills. Other (usually larger) samples were taken from the fills 
of discrete pits and graves. For the samples where shell was 
common, the weights of shell of each species was recorded 
and where possible a minimum number of individuals was 
estimated from numbers of apices for gastropods, and left 
and right umbones for bivalves (see Table 28).

Hand-collected shell
The hand-collected shell was identified during bulk finds 
processing and all fragments of each species were counted 
but not weighed (Table 29). Most of the shell was discarded 
after examination, but material from context D1193 (a fill 
of pit F1181, Outer Arc Segment 2; Fig 28) was retained 
in an unwashed state, and shell from D1180 (another fill 

of pit F1181) was also kept. The retained shell was subse-
quently re-examined by the author.

Nomenclature and ecological information
Scientific names of shellfish with common English names 
are given only on the first mention of individual species. 
Authorities for the species recorded are given in Table 30 
together with ecological information following Hayward 
and Ryland (1995).

Results

Early Neolithic features
Several mussel shells were recovered by hand from the 
single fill (D1045) of feature F1046 (Inner Arc Segment 1; 
Fig  23-27). Four bulk samples from different locations 
within the same deposit produced traces of oyster (Ostrea 
edulis), cockle (Cerastoderma edule) and mussel (Mytilus 
edulis), and a shell of a sting winkle (Ocenebra erinacea) a 
predator of various marine molluscs and barnacles.

A single mussel shell was recovered by hand from a fill 
(D1586) of pit F1574 (Outer Arc Segment 3; Fig  29-32).

A whelk shell (Buccinum/Neptunea) was recovered 
by hand from the single fill (D2017/2029) of pit F2102 
(Outer Arc Segment 1; Fig  23-27), and a small quantity of 
mussel and oyster shell fragments was recovered from two 
samples from the same fill.

Much larger amounts of shell were recovered from some 
of the fills of feature F1181 (Outer Arc Segment 2). The 
lowermost fill representing an initial phase of silting was 
not sampled. Several cockles were recovered by hand from 
a small localised dump of chalk rubble (D1331) overlying 
the silting deposit. Above this was a probable ‘placed 
deposit’ (D1193) that contained much cultural material 
in a carbon-stained matrix. It included a striking amount 
of marine shell among which edible winkles and cockles 
were by far the most abundant. The hand-collected shell 
from this deposit had been retained and the minimum 
number of individuals represented was estimated at 667 
winkles, 112 cockles and a single mussel. A 24 litre sample 
from the same deposit produced a minimum of 155 
winkles (including five very small individuals), 20 cockles 
and eight mussels, together with two peppery furrow 
shells (Scrobicularia plana), and 16 individuals of at least 
two species of top shells (Trochidae). Twelve laver spire 
snails (Hydrobia ulvae), a small coastal species found in 
brackish to fully marine waters (Hayward et al 1996) were 
recovered from the same deposit. The probable ‘placed 
deposit’ was overlain and sealed by another layer (D1194) 
in which shellfish remains were common. None were 
collected by hand but a 15 litre sample produced mainly 
winkles (34 individuals), a few cockles and mussels, and 
single specimens of juvenile oyster, peppery furrow and 
top shell. The uppermost fill (D1180) was thought likely 
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is no evidence, direct or indirect, suggestive of animal 
gnawing to any of the bone. The bone from context D407 
(from the eastern linear hollow F406 within the late 
Bronze Age/early Iron Age enclosure) shows slight dark 
staining, suggesting it had at some stage been deposited 
in a different burial environment to that in which it was 
found or experienced by the bone from other deposits.

Demographic data
The possibly late Bronze Age/early Iron Age burial from 
F478 was of a subadult, possibly 14-17 years old and 
probably male.

The rest of the assemblage comprised fragments of 
redeposited bone, representing a minimum of two indi-
viduals, both adult males, one c 18-25 years of age and the 
other c 30-45 years.

Pathology
Unsurprisingly, given the poor condition of the remains, 
few pathological lesions were observed.

Parts of three late Bronze Age/early Iron Age erupted 
permanent dentitions were recovered, totalling 25 teeth 
and 14 socket positions. No dental caries was observed. 
Mild dental calculus (calcified plaque/tartar; Brothwell 
1972, fig 58b) was observed in one late Bronze Age/early 
Iron Age dentition; this material may have been more 
frequent but lost post‑mortem from other teeth.

There is some evidence for peri- or ante mortem cut 
marks on bone (D367) from pit F364 within the late 
Bronze Age/early Iron Age enclosure. A frontal vault 
(D367) from pit F364 has two pairs of fine linear cut 
marks with a worn V-shaped profile on the right side, set 
more or less parallel at a c 80-85 degree angle to the su-
pra-orbit. One pair, c 30mm from the coronal suture, are 
c 30-45mm long and set c 3mm apart but converge; the 
second pair lie central to the right half of the frontal, c 
30mm superior to supra-orbit, and are 14-24mm long set 
c 1mm apart.

The cut marks to the skull are not of a form suggestive 
of sharp-weapon trauma associated with a violent attack 
nor are they consistent with those seen in scalping. They 
are similar in form and location to some of those seen 
on skull fragments from Hambledon Hill, Dorset, which 
it was suggested represented ‘skinning’ marks (McKinley 
2008).

Concluding remarks
The numbers of late Bronze Age and early Iron Age 
mortuary deposits from Kent are relatively small (<80; 
Mays and Anderson 1995; McKinley 2006). The earlier 
period is dominated by singletons or small groups of 
cremation burials, mostly from sites close to the east coast 
(eg O’Connor 1975; Cruse 1985). The potential number 
(dating of all deposits not yet fully confirmed) of unburnt 

remains has recently been boosted by finds from a large 
mortuary feature at Cliffs End Farm, Ramsgate, which 
includes the remains of a potential 25 individuals, a sub-
stantial proportion of which, as at Chalk Hill, are repre-
sented by disarticulated redeposited remains (McKinley 
2014). The early Iron Age is particularly poorly repre-
sented in the county, with disposal by inhumation of the 
unburnt corpse appearing to dominate (possibly with 
subsequent human manipulation of remains), although 
cremation was also practiced (Parfitt 2004, 16; Mays and 
Anderson 1995, 380-81; McKinley 2006).

Animal bone
Robin Bendrey

Over 1500 fragments of animal bone were recovered by 
hand excavation from middle – late Bronze Age/early Iron 
Age features. Most of these derived from the domestic 
enclosure (Table 21) and associated features, with a 
smaller quantity deriving from the parallel ditches to the 
north.

The enclosure

Taxonomic representation and distribution 
and associated features
Cattle bones dominate the animal bone assemblage asso-
ciated with the late Bronze Age/early Iron Age enclosure 
(Table 21). Sheep/goat bones are the second most 
common taxon (with both sheep and goat represented), 
followed by pig and horse. There are, however, a number 
of significant biases affecting the representation of the 
taxa by fragment count. Conditions of preservation will 
probably have favoured the survival of the larger bones 
of cattle and horse relative to those of the smaller taxa 
(sheep, goats and pigs). Also, cattle bones predominate in 
the relatively large assemblage from a single feature (pit 
F411), with cattle providing 226 fragments, or 94 per 
cent of the identified assemblage from this feature. The 
pit produced 572 bones overall (Table 39); although 107 
fragments from the medieval hollow way (F98/408/433) 
were unfortunately mixed with this assemblage; this 
marked concentration was very likely eroded from pit 
F411 with which it coincided. If the bone counts from 
this feature are excluded from the enclosure and associated 
feature assemblage then cattle is still the most common 
taxon, but not to such a large degree (nearly 40 per cent).

Quantification of the total assemblage by number of 
fragments appears to over-represent the presence of cattle 
in particular (Table 39). One quantification technique 
that reduces the effect of the biases described above is that 
of context frequency. Context frequency measures the 
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number of contexts in which a taxon occurs, and allows a 
different measure of assessment of the occurrence of taxa 
throughout a site (O’Connor 1985). Consideration of the 
common taxa by context frequency indicates that cattle 
are still the most common in the assemblage (occurring 
in 28 contexts), followed more closely by sheep/goat (25 
contexts), then horse and pig (15 and 12 contexts, respec-
tively). Quantification of the common taxa by context 
frequency reduces the numerical dominance of cattle, and 
may give a better representation of relative importance 
than the fragment count data (although it may over-rep-
resent the less common taxa; Fig 85).

Quantification by bone weight may give a better idea 
of the relative meat contribution of the different taxa (Ar-
mour-Chelu 1991), and it does appear likely that cattle 
would have provided the bulk of the meat consumed on 
site. This method, however, as with the fragment count, 

may be biased against those smaller taxa that survive less 
well in poor preservation conditions.

Any single quantification method will be subject to 
its own particular biases, and the benefit of employing 
more than one is that multiple perspectives may be used 
to build a more accurate picture of the past diet and 
economy. Cattle are clearly the most common animal 
used and deposited on the site, and would have contribut-
ed most to the diet. The bones represented in pit F411 are 
greatly dominated by cattle, however, and do not appear 
to represent ‘normal’ disposal.

Sheep/goat are the second most common taxon, and 
whilst less abundant overall than cattle in terms of bone 
count, were probably more numerous in terms of animals 
slaughtered on site. Pig and horse are of lesser importance 
than cattle and sheep. Although horse is the third most 
common taxon in terms of a number of the quantification 
methods, it is likely that pig is seriously under-represent-

  Enclosure 
ditches

Enclosure 
pits

Enclosure 
post-holes

Western 
hollow 

F370

Eastern 
hollow 

F406
Ditch F394 External 

four poster
External 

post-holes
External 

pits Pit F411 Total

cattle 5 83 3 16 33 6 1 0 0 226 373

sheep/goat† 2 68 2 17 4 1 5 2 0 7 108

 (sheep) 0 21 0 2 0 0 1 1 0 3 28

 (goat) 0 4 0 0 1 0 0 0 0 0 5

pig 1 19 1 4 2 0 0 0 0 1 28

horse 3 11 0 6 6 0 0 0 0 2 28

cf. horse 0 0 0 0 0 0 0 0 0 0 0

dog 0 2 0 0 0 0 0 0 0 1 3

cat 0 0 0 0 0 0 0 0 0 0 0

red deer 1 0 0 0 0 0 0 1 0 0 2

cetacean 0 1 0 0 0 0 0 0 0 0 1

cattle‑sized 4 123 5 75 70 9 0 9 0 313 608

sheep‑sized 3 43 4 14 2 0 9 2 0 4 81

indeterminate 7 7 1 14 20 0 0 0 1 18 68

Total 26 357 16 146 137 16 15 14 1 572 1300

Table 38 (above). Distribution of mammal bone associated with 
the late Bronze Age/Iron Age enclosure, by number of identified 
fragments (NISP). (†sheep/goat includes the specimens identified to 
sheep and goat).

Bone weight (total)

Context frequency

NISP (total)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Cattle Sheep Pig Roe Deer

Fig 85 (left). Comparison of the relative proportions of the common 
taxa from the late Bronze Age/early Iron Age enclosure when 
quantified by the number of bone fragments (NISP), the number of 
bone fragments excluding those from pit F411 (NISP excluding pit 
F411), context frequency (c.f.), weight of the bones (bone weight) 
and weight of the bones excluding those from pit F411 (bone weight 
excluding pit F411).
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ed due to taphonomic attrition and was originally more 
common than indicated by any of the methods.

Division of the assemblage into material excavated 
from the enclosure ditch, features within the enclosure 
and features outside the enclosure allows some as-
sessment of the distribution of the taxa. Variation in 
the assemblages between the internal and external 
features may represent differential practices of depo-
sition (Table 35). The internal features have relatively 
higher representation of the smaller taxa (sheep/goat 
and pig) than the external features, and relatively lower 

representation of larger taxa (cattle and horse). Wilson 
(1996) has suggested that the varying proportions of 
species across a site can represent different activities, 
with the smaller taxa associated with domestic activity 
and the larger taxa found at the edge of settlements and 
are more suggestive of peripheral rubbish dumping; a 
similar pattern can be seen in the Chalk Hill material, 
although it should be remembered that pit F411, for 
example, may date to early Iron Age, apparently the 
latest phase of use of the enclosure, and also perhaps 
represents a more specialised type of deposit.

Enclosure ditch Internal features External features

c.f. r.f. c.f. r.f. c.f. r.f.

cattle 2 0.33 19 0.59 7 0.7

sheep/goat 2 0.33 18 0.56 5 0.5

pig 1 0.17 9 0.28 2 0.2

horse 3 0.5 7 0.22 5 0.5

Total 6 1 32 1 10 1

Table 39. Animal bone. 
Distribution of the commont 
taxa from features associated 
with the late Bronze Age/
Iron Age enclosure by 
context frequency.
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Fig 86. Representation of 
cattle skeletal elements in 
Pit F411 [minimum number 
of elements (MNE) divided 
by the number of times (N) 
that element occurs in a 
single skeleton].
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Fig 87. Representation 
of cattle skeletal elements 
in the pits within the late 
Bronze Age/early Iron Age 
enclosure [mimum number 
of elements (MNE) divided 
by the number of times (N) 
that element occurs in a 
single skeleton].
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Cattle bones

Skeletal element representation and 
taphonomy
Within the relatively large assemblages from features both 
inside and outside the enclosure ditch it is evident that 
almost all elements of the skeletons of cattle are represent-
ed, indicating that animals were being slaughtered and 
utilised on-site.

Quantifying the larger stratigraphic group assemblages 
(see 33) by minimum number of elements (MNE) gives a 
measure of skeletal element representation independent of 
fragmentation (Figs 86 and 87). The relatively low numbers 
of the small bones – phalanges, carpals and tarsals – evident 
in the NISP and MNE data could be both a feature of dif-
ferential preservation and recovery bias. The relatively low 
representation of vertebrae, relatively less structurally dense 
elements, may also be a feature of differential preservation. 
A difference in the relative numbers of cattle mandibles 
in pits within the enclosure and those in pit F411 can be 
noted, although the low level of this element from the 
pits within the enclosure may be associated with primary 
butchery being undertaken in a more peripheral location. 
Relatively high representations of femora and pelves in pit 
F411, both high-quality meat-bearing bones, may possibly 
be associated with food consumption.

Direct butchery marks on cattle bones are few (with 
most evidence from pits within the enclosure and pit 
F411) and generally derive from the dismemberment 
of the carcasses. A notable feature of the cattle bones 
from pit F411 is a number of complete limb bones, 
particularly metapodia and radii. This indicates some 
wastage of food, as the bones were not butchered to 
extract all possible nutrients. This fact, along with the 
overwhelming presence of a single species, suggests a 
different activity contributed to the formation of this 
deposit compared to the rest of the Bronze Age/Iron Age 
assemblage – perhaps feasting. There is, however, some 
possible evidence for marrow extraction from the pit 
F411 cattle bone assemblage, suggested by burning on 
a number of bones.

Burning in the cattle assemblage was recorded on 
nine fragments, all from pit F411. Three mandibles 
exhibited burning; a left mandible exhibited a large 
burnt patch on the medial side of the horizontal ramus; 
a right mandible exhibits burning on the M1 and M2; 
and a left P3 is burnt. A right maxilla has a burnt M2. 
A femur and a radius exhibit burning on the diaphysis. 
Three carpals also exhibit burning; a left magnum and 
unciform were burnt black, and a right magnum was 
burnt grey/white.

Burning on animal bones may derive from a number 
of intentional human processes including cooking, 
disposal of food waste, fuel for anthropogenic fires and 

cremation (generally of human remains; Lyman 1994, 
388). As only a small proportion of the cattle bones 
were burnt (4.0 per cent of cattle fragments), burning 
bones for fuel and waste disposal can be ruled out (and 
there is no evidence for cremation of the bones). Various 
processes may also contribute to naturally (accidental or 
unintentional) burned bone (Lyman 1994, 388).

Heating limb bones and mandibles, as discussed 
above, can be undertaken to melt the marrow and 
weaken the bone, so that marrow can easily be extracted 
(Dobney et al nd, 25-6; Albarella and Serjeantson 2002, 
41), perhaps explaining the burning present on the 
mandibles and long bones. The burnt carpals could have 
derived from a number of practices, perhaps including 
roasting limbs (Albarella and Serjeantson 2002, 42). It is 
also possible that accidental burning is present on some 
of these bones.

Size, shape, sex and age
A size decrease in cattle at Chalk Hill can be seen to 
have occurred between the early Neolithic and the late 
Bronze Age/early Iron Age (Figs 60 and 88). As for the 
data from the Outer Arc, the distribution of the Bronze 
Age/Iron Age cattle log ratio values were found to be 
positively skewed (skew = 0.323), indicating a greater 
number of scores clustered at the lower end of the dis-
tribution which, again, is best interpreted as a sample of 
domestic cattle dominated by females.

Cattle metapodia can be sexed by plotting length and 
width measurements to give an indication of relative size 
and shape (eg Grigson 1982a; Grigson 1999, fig 169). 
Measurements from three metatarsals and four met-
acarpals were plotted (Fig 89) against measurements 
from middle Bronze Age Grimes Graves (Legge 1992, 
appendix I). Legge (1992, 37-8) interpreted the clus-
tering of the Grimes Graves cattle measurements for 
each element into two groups as the presence of smaller 
(more numerous) females and larger (less numerous) 
males. Comparison with the Chalk Hill data indicates 
the presence of three female metatarsals, and one male 
and three female metacarpals.

Logarithmic differences of individual cattle bone 
width measurements from the standard wild animal (as 
was undertaken for the early Neolithic cattle data) were 
also plotted (Fig 90). Suggested sex divisions for the 
metapodial plots were supported by the attribution of 
sex to the metapodia. Similarities in spread and bimo-
dality between the radius and metacarpal distributions 
may be suggested to indicate more numerous females, 
with a smaller number of male cattle and the humerus 
BT distribution would seem to indicate the presence 
only of females.

The metrical data, therefore, presents a picture of a 
Chalk Hill adult cattle population dominated by females, 
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with a smaller number of males. This is a pattern seen 
on many prehistoric British sites (Legge 1992, 38). It 
is notable that the majority of the Bronze Age/Iron Age 
metrical data (including all the complete metapodia) 
derive from feature F411.

In addition to data on sex from the metrical analyses, 
three cattle pelves were sexed, following Grigson (1982a, 
fig 1), all again from feature F411. These consist of a left 
and a right female pelvis, and a right male pelvis.

A broad range of ages was recorded in the cattle from 
this phase. Compared to the early Neolithic animals, 

higher levels of cattle between the ages of 18 to 36 
months suggest a greater emphasis on meat production 
(Fig 62). This is also supported by the epiphyseal fusion 
data, which suggest that over half of the cattle were 
slaughtered by 48 months (Fig 63). The presence of adult 
and old adult animals indicates that secondary products, 
such as traction and milk, were also of importance.

The presence of neonates within the dental data, 
and also represented by a small number of post-cranial 
bones, probably derive from natural birth mortalities 
from a breeding population.

W
ith

er
s 

he
ig

ht
 (m

et
re

s)

1.00

1.05

1.10

1.15

1.20

1.25

1.30

Outer Arc: female (n=2) LBA/EIA enclosure: male (n=1) LBA/EIA enclosure: female (n=5)

Fig 88. Withers heights 
from complete metacarpals 
and metatarsals, calculated 
using the factors of 
Matolcsi (1970).

GL
 (m

m
)

160

170

180

190

200

210

220

45.0 50.0 55.0
Bd (mm)

60.0 65.0

Male

Male

Female

Female

Metacarpal-MBA Grimes Graves

Metacarpal-LBA/EIA enclosure Chalk Hill

Metatarsal-MBA Grimes Graves

Metatarsal-LBA/EIA enclosure Chalk Hill

Fig 89. Complete cattle 
metacarpal and metatarsal 
dimensions from the late 
Bronze Age/early Iron Age 
enclosure at Chalk Hill and 
middle Bronze Age Grimes 
Graves (Legge 1992).



178 CHALK HiLL – NeoLitHiC AND BroNZe Age DisCoVeries At rAMsgAte, KeNt

Sheep and goat bones

Identification
Of the 108 caprine fragments recorded from this phase, 
26 per cent are identified to sheep (Ovis sp domestic) 
and 5 per cent are identified to goat (Capra sp domestic). 
Goat is represented by five horncores, whereas a range of 
cranial and post-cranial bones are identified to sheep. It 
is assumed here that the bulk of the material identified as 
sheep/goat is sheep.

Skeletal element representation and 
taphonomy
The distribution of sheep/goat skeletal elements suggests 
an assemblage strongly influenced by conditions of pres-
ervation and recovery, with the more robust limb bones 
being abundant. As in the cattle assemblage, the relative 
absence of the smaller and less dense bones is probably a 
product of both preservation and recovery bias. Exami-
nation of the sheep/goat assemblage from pits within the 
enclosure by minimum number of elements confirms 
this pattern; the tibia and radius, in particular, are well 
represented; although the mandible, a particularly robust 
bone that generally survives well (Stallibrass 1984), 

contributes a lower proportion than might be expected 
(Fig 91). This may perhaps be explained by differential 
discard practices, with elements removed at an early stage 
in butchery (such as the skull) being discarded elsewhere 
and not into the pits within the enclosure.

Dismemberment of the skeleton is indicated by cut 
marks on a distal humerus, proximal radius and the 
necks of two scapulae. A metatarsal had been split in 
an axial plane. A goat horncore and a sheep horncore 
had been chopped from the cranium, at the base; and a 
further goat specimen had a number of small transverse 
cut marks below the base of the horncore.

It is perhaps notable that all the sheep (MNE=1) and 
goat (MNE=4) horncores from the enclosure pits are left 
side specimens only (Fig 91). Unfortunately, the sample 
size is too small to suggest that the bias towards left 
horncores has statistical significance. One of these left 
goat horncores (from pit F364 in the late Bronze Age/
early Iron Age enclosure) presents an unusual morpholo-
gy in that it ends in three ‘peaks’ at its tip (Pl 16, lower). 
A right goat horncore, from the eastern linear hollow 
within the enclosure (F406), presents a similar mor-
phology, although the tip is partially damaged (Pl 16, 
upper). The size and morphology of these two specimens 
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are very similar, but they are not from the same animal. 
Nonetheless it is potentially interesting, in the context 
of deliberate deposition and the identification of only 
left horncores within the enclosure, that left and right 
horncores may have been deposited in different areas of 
the site.

Selection of animal bones for deliberate deposition on 
the basis of side was suggested for some elements within 
the early Neolithic assemblage at Chalk Hill and has also 
been suggested for prehistoric sites elsewhere (eg Davies 

2000; Edwards and Horne 1997; Legge 1991). The 
pattern evident in the Bronze Age/Iron age goat horncores 
could indicate that left-sided specimens were selected for 
deposition within the enclosure at Chalk Hill, or that 
right-sided specimens were being selectively removed, for 
example perhaps for tool manufacture.

Age, sex and size
Limited age, sex and metrical data are derived from the 
sheep/goat assemblage, and interpretations must be made 
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with caution. The slaughter pattern of the sheep indicates 
both animals kept into adulthood, probably for wool 
and lamb production, and animals culled at younger 
ages for meat (Fig 92). The small quantity of epiphyseal 
fusion data present is too limited to add further detail to 
the picture of the slaughter pattern. A sheep pelvis and a 
sheep/goat pelvis are female, and both derive from pits 
within the enclosure.

It is notable that the younger mandibles all came 
from pits within the enclosure, whereas the older animals 
derived from other features (the western hollow (F370) 
and post-holes outside the enclosure). This may be linked 
to differential use of animals across the site, with the 
younger animals being culled and used for food within the 
domestic arena of the enclosure. Alternatively, it may be 
a case of differential preservation, with the pits affording 
greater protection to the more fragile juvenile bones than 
other features on the site. Or, indeed, this pattern could 
be a product of small sample size.

A number of neonatal sheep post-cranial remains 
recovered from this phase (six fragments from pits within 
the enclosure, one from the eastern linear hollow (F406)) 
are probably neonatal mortalities from a breeding pop-

ulation. This may reflect the practice of bringing the 
ewes within the enclosure during lambing, as has been 
suggested for other later prehistoric sites (for example 
Maiden Castle, Dorset; Armour-Chelu 1991, 144).

Pathology
A proximal sheep radius from a pit F364 within the 
late Bronze Age/early Iron Age enclosure exhibits minor 
exostoses on the lateral, medial and posterior sides of 
the proximal epiphysis. The cause of this new bone 
formation is uncertain, but may be an enthesopathy.

Pig bones
The absence of phalanges and other small skeletal 
elements in the pig bone assemblage is probably, as 
suggested for the sheep and goats, a product of differen-
tial preservation and recovery.

Age estimates from dental data are restricted to 
two lower third molars, one in a mandible and one 
loose, which indicate ages at death of 21-27 and 27-36 
months (following Hambleton 1999). The presence of 
an unfused distal humerus and an unfused proximal 
radius indicates that some specimens were also culled 
at a younger age, in these cases less than 10 months old 
(Table 40). The late Bronze Age/early Iron Age enclosure 
produced a single sexed pig canine (sexed following 
Mayer and Brisbin 1988). This is a male upper canine, 
from enclosure ditch F362.

For pigs, the distinction between wild and domestic 
animals, as it is for cattle, is based predominantly on 
differences in size (Grigson 1999, 221; Payne and Bull 
1988). As with the cattle analysis the pig measurements 
are compared to a standard animal (from Payne and Bull 
1988) to allow some exploration of patterning within a 
very small dataset. None of the Chalk Hill pig meas-
urements are large enough to positively identify the 
presence of wild pigs (Fig 93); indeed, the range of sizes 
is comparable to those recorded from early Neolithic 
Windmill Hill (Grigson 1999, fig 174) which have 
been interpreted as domestic animals. The data would 
therefore suggest that only domestic pigs are present at 
Chalk Hill.

Horse bones
The small size of the horse bone assemblage from the 
enclosure restricts the information available from an 
analysis of the skeletal element representation. All major 
areas of the horse skeleton are represented. The subdivi-
sion and utilization of horse carcasses is witnessed by a 
number of the long bones having been fractured while 
fresh, presumably for marrow. A superficial chop mark 
on a left ischium may have been made during filleting. 
In addition, axial splitting is indicated by butchery 
evidence on a fragment of scapula.
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The few cheek teeth present exhibit typical caballine 
characteristics of the enamel folds on the occlusal surfaces 
(Baxter 1998; Davis 1987). A loose lower first/second 
molar was aged to 8-11 years and an unworn upper 
second premolar was aged to 15-36 months old (following 
Levine 1982). The small quantity of epiphyseal fusion 
data would support a situation in which most horses were 
skeletally mature at death (Table 41), which would be a 
logical situation for an animal used mainly for secondary 
products such as riding or traction.

Dog bones
Kate M Clark

The enclosure produced three isolated dog bones. Two 
came from pits within the enclosure and one from pit 
F411 outside the enclosure.

Pit F364 produced a right mandible. The mandib-
ular length measurements indicate an animal with a 
long muzzle, corresponding closely to measurements of 
modern greyhounds. The paucity of metrical data for 
Bronze Age animals precludes useful comparison, but 
these dimensions do fall within the range for Iron Age 
dogs (Clark 2000).

Of particular note is the length of the carnassial 
which, at 26.0mm, brings this specimen into the range for 

smaller wolves. However, confident identification of wolf 
carnassials lies in the relative proportion of the length of 
the upper carnassial to the sum of the two molar lengths 
(Clutton-Brock 1963).

While there is no reliable metrical test for the lower 
carnassial, it is possible to calculate the degree of tooth 
crowding in the premolar row and it has been shown 
(Wijngaarden-Bakker 1974; Clutton-Brock 1963; 
Degerbøl 1963) that non-domesticated canids will 
have a smaller degree of tooth crowding than domestic 
dogs. Using Wijngaarden-Bakker’s formula for deriving 
the relative percentage of premolar lengths to the 
premolar tooth row, this mandible produces an index of 
100.7 which is within the range for domestic dog and 
confirmed by the visible displacement of the P2 alveolus 
relative to that of P3.

Therefore, although the length of this carnassial is 
notable it is concluded that this mandible should be clas-
sified as domestic dog. Although lower carnassials of this 
size are rare, they have been observed in dog mandibles 
from the middle Iron Age (Powell and Clark 1996), the 
eleventh century (Clark 1998) and the nineteenth century 
(Clark in prep.).

The degree of wear on the 1st and 2nd molars is slight 
and suggests a young animal. A cut mark on the buccal 
side below P4 indicates that this dog was skinned.

Pit F463 contained a complete right fifth metatarsal. 
The metatarsal is fully fused and therefore from an animal 

Maximum age of fusion 
(Silver 1969) fused unfused

distal humerus 10 months 1 1

proximal radius 10 months 1 1

distal tibia 24 months ‑ 1

Table 40. Pig bone epiphyseal fusion data: late Bronze Age/early 
Iron Age.

Maximum age of fusion 
(Silver 1969) fused unfused

proximal phalanx 15 months 1 0

scapula 20 months 1 0

distal tibia 24 months 2 0

distal femur 42 months 2 0

Table 41. Horse epiphyseal fusion data: late Bronze Age/early 
Iron Age.
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older than 5 months. The height at the shoulder can be 
estimated from the metapodia (Clark 1995) and this met-
atarsal is from an animal with a shoulder height of approx-
imately 51 cm. This is within the range for both Bronze 
Age and Iron Age dogs (Clark 2000; Harcourt 1974).

A left scapula was recovered from pit F411. Compar-
ison with dimensions of scapulae of modern dog types 
suggests that this bone derives from a dog of similar joint 
conformation to that of a modern greyhound.

Wild mammal bones

Red deer
Two fragments from this phase consist of an upper 
deciduous third premolar from the enclosure ditch 
(F335) and a metatarsal fragment from an external 
post-hole (F338).

Cetacean
An unfused fragment of whale vertebral epiphysis came 
from the eastern linear hollow within the area of the 
enclosure (F406). It was not possible to identify the 
specimen to species level, rather, it can be described as 
‘large cetacean’. There are a number of chop marks on the 
vertebral epiphysis (Pl 17). These could result from the 
butchery/defleshing of the carcass, the exploitation of the 
vertebra for oil, or the use of the vertebra as a ‘chopping 
block’. Such use of whale vertebrae as ‘chopping blocks’ is 
suggested for specimens bearing cut marks on the epiphy-
seal surfaces from a number of sites in southern England 
from the Iron Age to the medieval period (eg Albarella and 
Davis 1996, 24 and fig 2b; Curwen 1931, fig 53; Gardiner 
1997, 188, 190, 206-7 and pl I). It is not possible to tell 
which of the three interpretations suggested above is 
the true cause of the butchery marks on the Chalk Hill 
specimen. Even though the piece of vertebral epiphysis 
is unfused, fusion begins from the centre of the epiphy-
seal plate (Richard Sabin, pers comm) and this specimen 
may well have been attached to the centrum; as such it is 
possible that it was used as a ‘chopping block’. The site of 
Chalk Hill, situated on an island, was within easy reach 
of a relatively long coastline and this find was probably 
salvaged from a locally beached whale (although it could 
have been transported to the site from a greater distance). 
On the Isle of Thanet, whale bone has also been recorded 
from Roman deposits at the settlement at Monkton 
(Bendrey 2008, 254) and the Roman villa complex at 
Minster-in-Thanet (Parfitt 2006b, 122).

Discussion
Cattle, although probably outnumbered by sheep, appear 
to have been the mainstay of the late Bronze Age/early Iron 
Age economy. The presence of neonatal bones of cattle 
and sheep suggest that both these species were being bred 

at the enclosure. The absence of neonatal bones of other 
animals is most likely due to the small sample sizes but 
could also occur if these animals were not brought within 
the enclosure during parturition. Pigs were probably 
more common than horses. Most pigs were culled before 
adulthood for meat. It is highly likely that their remains 
are seriously under-represented due to taphonomic de-
struction of their (mostly immature) bones. Horses, as 
well as being used for work, also contributed in part to 
the diet.

The high proportion of a single species in the large 
animal bone sample from pit F411 appears to represent 
a selected bone group, which differs from the rest of the 
later prehistoric assemblage. The high percentage of cattle 
and the presence of a number of complete limb bones, 
indicating some wastage of food, may be interpreted as 
evidence for feasting (although bones from more than one 
source may have contributed to this deposit). A similar 
feature, containing large numbers of cattle and horse 
bones, is pit 1046 from middle Iron Age Old Down Farm, 
Hampshire, which may represent the simultaneously 
dumped butchered bones of several carcasses of horse and 
cattle (Maltby 1981, 130).

Wild taxa are rare. A few red deer bones indicate that 
this animal was on occasion hunted. Finds of whale from 
later prehistoric sites in southern England are uncommon, 
restricted to coastal locations, and probably derive from 
the opportunistic exploitation of stranded carcasses. In 
addition to the whale vertebra from Chalk Hill, Curwen 
(1931, 215) reports a whale vertebra of probable early 
Iron Age date from Kingston Buci, West Sussex that 
appeared to have been used as a ‘chopping block’. Another 
large cetacean vertebral fragment, dated to the early Iron 
Age, was recovered from Rookery Hill, Bishopstone, East 
Sussex, where it had been used as packing in a post-hole 
(Gebbels 1977, 279).

Animal bone from the parallel ditches
The parallel ditches produced a small and poorly preserved 
assemblage of animal bones (Table 21). In total 59 cattle 
fragments, two sheep bones, and one horse tooth were 
identified amongst this material. Loose and fragmented 
teeth are well represented amongst the cattle bone, reflect-
ing the poor conditions of preservation, although some 
post-cranial limb bones are also represented. The horse 
tooth is a lower first or second molar (M1/2) and came 
from a recut of the eastern of the two parallel ditches 
(D1423; F1424). The only material identified from the 
sieved samples from this phase is a fragment of sheep 
tooth enamel.

Discussion
The establishment of a settlement enclosure and field 
system in the late Bronze Age at Chalk Hill reflects a 
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general reorganisation of the landscape at this time in 
which the landscape was divided and controlled by the 
layout of permanent settlements, field systems and bound-
aries (Champion 1999; Yates 2001). In the late Bronze 
Age/early Iron Age at Chalk Hill, sheep were probably 
most prevalent, although cattle would still have contrib-
uted most meat to the diet. These animals were kept for a 
range of purposes including secondary products, such as 
wool, milk, breeding and traction, and primary products, 
such as meat and fat. The high percentage of cattle in 
the large assemblage from one feature (pit F411) and the 
presence of complete limb bones in this feature, suggest a 
degree of selection and wastage that sets this assemblage 
apart from others associated with the enclosure, and may 
represent feasting in the early Iron Age. The possible role 
of cattle in feasting has parallels with that seen in the early 
Neolithic deposits on the site, and although the role of 
cattle in society would have changed by this time it can 
still be seen as representing a form of wealth (Ray and 
Thomas 2003; Rowlands 1980). Horses are a regular 
feature of the animal bone assemblage at Chalk Hill by 
the late Bronze Age/early Iron Age (and at other contem-
porary sites) and may have been an important factor in 
the control of territory and livestock (Bendrey 2007).

Shellfish1

Enid Allison

Bronze Age parallel ditches
Six oyster valves were recovered by hand from context 
D1251, the fill of eastern parallel ditch F1252 (Fig 71). 
Three samples from the same deposit (total volume 53 
litres) produced only traces of oyster and mussel. A single 
winkle was recovered by hand from the fill of western 
parallel ditch F1285, and there were traces of common 
whelk in a sample from the same deposit.

Late Bronze Age/early Iron Age enclosure
Small numbers of oyster and whelk (Buccinum/Neptunea) 
shells were recovered by hand from six deposits associ-
ated with the late Bronze Age/early Iron Age enclosure. 
Samples taken from some of the same deposits contained 
only traces of shell. By contrast, a sample from a thin, 
shell-rich layer (D392) overlying earlier deposits in pit 
F391 (Fig 73) produced a large amount of highly frag-
mented mussel shell. It was not possible to produce an 
accurate estimate of the number of shells represented 
because of the poor condition of the remains but it was 
likely that several hundred individuals were represented in 
the 18 litre sample together with ten edible winkles, two 
cockles, and three juvenile oysters.

1 For methods see Chapter 2.

Pl 17. Fragment of whale vertebra 
(from linear hollow F406 within 
the late Bronze Age/early Iron Age 
enclosure) exhibiting chopping on 
the surface of the epiphysis.
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with a rivet hole <746> from ditch F398 may form part of 
some iron stripping or binding.

To the north, a bent iron stem or shaft <838> from 
F1004, a ditch forming part of the field system, may 
be part of a fishing hook. It has a flattened rectangular 
section and tapers to a point. Other iron finds attributed 
to this phase include a fragment of sheeting <836> from 
D1023 and what may be a nail stem fragment <839> from 
D1039, both also from ditches forming part of the medieval 
field system. Iron objects also included a piece of tapering 
sheet iron <745> from D111, a fill of the medieval hollow 
way (F98/408/433). It may possibly have been part of a tool 
or knife, but as with all the iron, is in very poor condition.

Animal bone
Robin Bendrey

Anglo‑Saxon
All the animal bones dated to this period derived from 
the Anglo-Saxon sunken-featured building. Identified 
specimens include five fragments of sheep/goat, three of 
cattle and one of pig (Table 21). This assemblage can tell 
us little beyond the fact that these taxa are present. A single 
environmental sample from the sunken-featured building 
produced a number of sheep/goat teeth fragments.

The medieval field system
Both cattle and horse are over-represented in the 
fragment counts from the co-axial field system ditches 
due to the presence of two (probable) partial articu-
lations. The distribution of the common taxa as rep-
resented in the context frequency calculations for this 
material, however, probably gives a better representa-
tion than NISP of the relative importance of the taxa 
(Table 42). Counts of context frequency indicate a 
rank order of importance of cattle, sheep/goat, pig then 
horse. The relatively high representation of cattle in the 
field system by context frequency may represent a com-
bination of both differential deposition and differential 
preservation.

In addition to the four common taxa (cattle, sheep/
goat, pig and horse) cat is also recorded. Three bones of 
cat (a left femur, tibia and calcaneum) are identified from 
field ditch F1006. The bones are poorly preserved and no 
metrics were available; in appearance they are consistent 
with those of a single animal.

The horse and cattle associated bone groups (ABGs), 
both from field ditch F1025, context D1023, were iden-
tified during the analysis phase of the animal bones. The 
probable horse articulation consists of seven cervical 
vertebrae, five thoracic vertebrae and some ribs. The 
vertebrae were fused and so the animal was over five years 
of age at death (Silver 1969). The probable cattle partial 
articulation consists of five thoracic, four lumbar vertebrae 
and a number of ribs. The vertebrae were fused, indicating 
an age of over five years for the animal (Silver 1969).

Whether these ABGs resulted from butchery, animal 
burial or some other purpose is unknowable given their 
tenuous stratigraphic context, in the upper deposit of a 
shallow and plough truncated field boundary ditch (which 
may well be later medieval in origin), at the western limit 
of excavation, and unrecognised by excavators as spatially 
defined groups.

Shellfish1

Enid Allison

Anglo‑Saxon sunken‑featured building F576 
and pit F411
The fill (D575) of SFB F576 was sampled in its entirety 
(total volume 150 litres) but larger artefacts and biologi-
cal remains, including some shellfish, had been removed 
from the deposit before sampling. The hand-collected 
shell consisted of 169 fragments of winkle and three red 
whelks. The samples produced a further 113 winkles 
together with shells of limpet, flat winkle (Littorina 
obtusata), common whelk, mussel, peppery furrow shell, 
oyster and cockle, all represented by four individuals or 
less. The oysters, common whelks and a cockle were all 
juveniles. They may have been too small to have been de-
liberately harvested for food but, with flat winkle, may 
represent a discarded by-catch with larger individuals 
being consumed elsewhere. An oyster valve and a winkle 
were recovered by hand from a pit fill (D413; F411) rich 
in animal bones.

Medieval field system
Shellfish remains were common in the fill of a shallow linear 
ditch (D1007; F1008; Fig 95) associated with a medieval 

1 For methods, see Chapter 2.

c.f. r.f.

cattle 9 0.41

sheep/goat 5 0.23

pig 5 0.23

horse 1 0.05

Total 22 1

Table 42. Distribution of the common taxa from the medieval field 
system by context frequency.


