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5 Environmental and human evidence
 

 
 
 
 
 
 

5.1 The animal bone
Priscilla Lange

5.1.1 Identification, recording and quantification
The bulk of the faunal remains were hand-collected with 
a small amount of bone retrieved from the residues left as 
a result of floating large soil samples. Although hand-col-
lection relies heavily on the excavators’ eyes and expertise, 
small bones of birds, rodents and small carnivores were 
hand collected, as was the only fish bone from the site. 
Careful recording of the floatation residue resulted in only 
modest numbers of small bones of either birds or rodents.

The identification of the bones was based on compari-
sons with the author’s reference collection and other stand-
ard works, as for example, for adults Schmid (1972), and 
for foetal/newborn bones Amorosi (1989) and Prummel 
(1987a, 1987b, 1988a, 1989). To differentiate between sheep 
and goats, the following were consulted: Boessneck (1969), 
Payne (1985), Prummel and Frisch (1986), Halstead and 
Collins (2002), and Zeder and Lapham (2010). To differ-
entiate between cattle and red deer Prummel (1988b) was 
consulted. The distinction between wild and domesticated 
pigs was undertaken following Albarella, Davis, Detry and 
Rowley-Conwy (2005). Comparison of rabbits and hares 
was undertaken using the methodology of Callou (1997).

Every fragment of bone was identified as far as possible 
to part of the skeleton, and, when possible, species. Each 
horn core, bone and tooth fragment was recorded by ana-
tomical element, and whether from the right or left side 
of the body (or recorded as ‘axial’ for vertebrae), and from 
which part of the bone – proximal, shaft, distal, or com-
plete. Since the bones in most contexts were broken down, 
the indeterminate pieces of bone were put into the follow-
ing general size categories (following Chaplin 1971): Large 
Mammal includes animals as large as horse, cattle and red 
deer, and the Medium Mammal category includes animals 
like sheep, goats and pig; and Small Mammal includes rab-
bit-sized bones. Within these general categories, each bone 
was identified as far as possible, although in the majority 
of cases it was only possible to identify a bone as a ‘long 
bone’, i.e. deriving from the fore- or hind-limb. Most ver-
tebrae and almost all ribs were placed in these general cat-
egories. Although it would have been less time-consuming 
to ignore these ‘indeterminate’ bones, they represent part of 
the assemblage which was deposited in the past, excavated 
and retrieved in the present (Outram 2001).

Wear stages were recorded on the mandibular teeth of 
the domestic species using Grant (1982), and grouped into 
age stages following methods in Hambleton (2001). For 

pigs, maxillae and mandibles illustrated in Bull and Payne 
(1982) were also consulted. Certain parts of the skeleton 
such as the pelvis (Grigson 1982; Greenfield 2006), and the 
canines in pigs (Schmid 1972), were examined in detail to 
determine sex. Measurements were taken to the nearest 
mm using digital callipers, according to the methods of von 
den Driesch (1976), Payne and Bull (1988) and Davis (1992).

For all bones, gnawing and butchery marks were recorded. 
Gnawing marks made by carnivores were very frequent. 
Butchery marks were described as chop or cut marks. The 
position of each mark was recorded in detail using the 
system originally devised by Lauwerier (1988), and added 
to by De Cupere (2001). When the butchery marks were not 
included in those two publications other publications were 
consulted: Binford (1981), Luff (1994), von den Driesch and 
Boessneck (1975), and Morales (1988). When the butch-
ery mark was not comparable in any of these works, the 
mark was drawn using the templates devised by P. Popkin 
(Popkin 2005). Burning on bones was recorded according 
to the colour on the surface of the bone (grey, white, black, 
etc.) following Nicholson (1993).

5.1.2 Results
In this report we will consider the four major trenches 
which produced animal bones, i.e. Trenches  1, 2, 4 and 5. 
We will take each trench in numerical order and produce a 
summary of each. The full report will be published on the 
Project Website.

Trench 1
This trench contains bones of Iron Age date from the Small 
Enclosure Ditch and Late Bronze Age East–West Linear 
Ditch, together with Romano-British remains from the 
upper ditch fills and other features. Bones are found from 
contexts ranging in date between the earlier Iron Age and 
the 3rd century AD (Table 5.1). The bones are fairly well pre-
served and there are more identifiable bones in most time 
periods than unidentifiable ones (Table  5.2). The condi-
tion of the bones is in general good. This is surprising as 

Table 5.1 Percentage of bones found in particular contexts 
in Trench 1.

Small  
enclosure  

ditch

Ditch 
1044

Pits Layers Tree 
throw

Cut

Early Iron Age . 100 . . . .
Middle Iron Age  33  16 39 9 . 3
L1–2  64  18 12 2 4 .
C3–4 100 . . . . .
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large  numbers in all time periods are gnawed, but burning 
and butchery marks are not very common.

Although numbers are small, there is a slight shift evident 
here from a predominance of sheep/goat in the Iron Age to 
almost equal amounts of cattle and sheep/goat in the late 
1st- to 2nd-century AD period, to more cattle than sheep/
goat in the 3rd century AD (Tables 5.1, 5.2 and 5.3). Horse 
and pig are rare, with the former slightly more common 
in the 3rd century. Other animals are found in very small 
numbers especially hunted ones like red deer.

Middle Iron Age bones are too few to be able to draw 
any conclusions except that there are more sheep/goat than 
cattle and very little pig. With a larger and better-preserved 
sample, the range and variety of species increases in the late 
1st–2nd centuries  AD. The bones from this period appear 
to derive mainly from skinned carcasses and dismembered 
bone thrown into the open ditch and not the remains of 
meals or meat processing. This may be because filleting and 
meat preparation is taking place elsewhere. Exceptions to 
this pattern are horse remains found in Ditch [1044]. Two 
right adult horse bones (a humerus and a radius and very 
likely from the same individual) had filleting marks. But as 
horse bones are so rare this could have only been an occa-
sional occurrence.

The range and variety of species decreases slightly in the 
3rd and 4th centuries  AD (Table  5.2). All bones from this 
period were found in the rampart ditch (Table 5.2). In both 
time periods articulated remains are rare. No dog remains 
are found in the 3rd- and 4th-century AD contexts as they 
had been in 1st- and 2nd-century AD. Nevertheless, gnawing 

marks are common in both time periods. Pigs and horses 
are present in small numbers. The only hunted species, 
red deer, is also extremely rare. The partial and articu-
lated remains of a kitten, aged younger than 8 months, are 
unusual and remain so for the rest of the site, although 
some isolated remains are also found in other Roman layers 
in Trench 2.

Due to the nature of the contexts found in this trench, the 
remains of young individuals (under one year) are common 
in pits due to the rapid in filling which preserves the more 
delicate younger bones. On the other hand, adult remains 
were more common in the ditch fills.

Trench 2
Two main sets of features contained bones within Trench 2: 
a series of Middle Iron Age pits and smaller features; layers 
and other features within the villa house dating to various 
phases of the Roman occupation – it should be noted that 
some of the Middle Iron Age pits had upper layers which 
contained Roman material. A third set of contexts were 
layers above the villa house dating from the Early Medi-
eval period, which generally had fewer bones (see Table 5.4 
for the tally of bones and Table 5.5 for distribution of the 
bones in the contexts by periods). We will consider the pits 
first, looking at fills of both the Iron Age and Romano-
British periods, before moving onto the villa house and its 
features.

Generally, in the pits dating to the Middle Iron Age 
the most common animal is sheep/goat, totalling 59% of 
all identifiable remains. Cattle remains seem to be more 
common than normally found in Iron Age contexts at 26.5% 
and finally, pig at 9% (see Table 5.4). If only these three key 
species are taken into consideration, the percentages are 
slightly different, sheep/goat 62%, cattle 28% and pig 10% 
(see Table  5.6 for comparison of these species). Although 
red deer remains are rare throughout the site, they are occa-
sionally found in pit deposits. A large number of all bones 

Table 5.2 Species representation according to NISP and percentage for animal bones in Trench 1.

EIA? MIA Late 1–2 C3–4 Total
Taxon NISP NISP % NISP % NISP % NISP %
Cattle 1  8 23  60 39  28 38  97 37
Sheep/Goat 1 21 60  63 41  23 32 108 41
Sheep .  [3]  .   [4] .   [4]  .  [11] .
Pig .  3  8.5  12  8   3  4  18  7
Red deer .  .  .   3  2   1  1   4  1.5
Horse .  3  8.5   6  4   6  8  15  6
Cat* .  . .   .  .  11 15  11  4
Dog .  . .   6  4   .  .   6  2
Badger .  . .   1  1   .  .   1 <1
Chicken .  . .   1  1   .  .   1 <1
Small bird .  . .   .  .   1  1   1 <1
Total identifiable 2 35 152  73 262
% identifiable 52 54 58 55
Large Mammal . 14  63  30 107
Medium Mammal . 18  67  22 107
Small Mammal .  .   1   .   1
Total unidentifiable 0 32 131  52 215
% unidentifiable 48 46 42 45
Grand Total 2 67 283 125 477

* Includes eleven bones from one individual.

Table 5.3 Relative abundance of the main domestic animals 
by percentage in Trench 1.

MIA L1–2 C3–4
Cattle 25 44 52
Sheep/goat 66 47   42.5
Pig  9  9    5.5
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found in these pits is burnt as well as gnawed, whether by 
carnivores, rodents or humans.

It is thus surprising that foetal, newborn and yearlings 
of all three species are found in fairly large numbers with 
only a few older individuals. There are several reasons 
for this. The foetal and newborn remains indicate that 
calving, lambing and farrowing had taken place close by for 
these remains to end up in these pits. A partial calf, aged 
1–8  months, was found throughout the fills of pit [2143] 
indicating that the filling of the pit was undertaken fairly 
quickly, and perhaps as consumption events as the bones 
had many butchery marks. Even younger calves, perhaps 
two newborn or stillborn, were also found throughout the 
fills of pit [2177]. In this case there are no butchery marks 
but for several bones are burnt, so at least one of them could 
have been roasted.

Evidence for the prompt infilling of these pits can also 
be seen in two of the pits which may have been filled with 
debris from the same event. A cremated antler comb was 
found in context 2204 of pit [2133] and in contexts (2222) 
and (2229) of pit [2178] (SF 520). There does not seem to 
be any correlation between these two pits with the animal 
bones except that there is more burnt animal bone in pit 

[2178]. Pit [2178] received a larger amount of burnt bone 
than pit [2133] suggesting that the primary deposit was 
placed in pit [2178], with a few stray finds, notably part of 
the antler comb, ending in pit [2133].

The presence of one raven in pit [2133] is interesting as 
ravens, as complete or nearly complete individuals or dis-
articulated bones, are found fairly commonly in pits dating 
to the Iron Age, for instance in Danebury, the hillfort at 
Balksbury and the settlement at Rooksdown. At Alfred’s 
Castle, crows, rooks and jackdaws are relatively common. 
These birds also seem to be associated with human remains 
at Alfred’s Castle, for instance in pit [2178] (cremated 
human cranium with a raven), pit [2104] (burnt and drilled 
human cranium with a crow or rook), and pit [2123] (cre-
mated human cranium with a crow or rook). Alfred’s Castle 
strengthens indications that a consistent pattern and corre-
lation appears to be emerging between these types of birds 
and human remains in the Iron Age and Romano-British 
periods.

Corvid and bird bones seem to be generally well repre-
sented in this area of Trench 2 due to their inclusion in the 
Middle Iron Age pits. A few red deer remains attest to some 
hunting being practiced. The most notable was a complete 

Table 5.4 Species representation according to NISP and percentage of animal bones in Trench 2

MIA Late 1–2 C3 Early 
Medieval

Total

Taxon NISP % NISP % NISP % NISP % NISP %
Cattle*  258   26.5  37 22  268 12  53 11  616 16
Sheep/Goat*  570 59  95 57 1471 66 202 43 2338 61
Sheep   [62]  .   [7]  .  [386]  .  [53]  .  [508]  .
Goat    [2]  .   .  .    [2]  .   [1]  .    [5]  .
Pig   91  9  26 16  222 10  39  8  378 10
Horse    7  1   5  3   44  2  22  5   78  2
Dog    7  1   1  1   23  1   2  <1   33  1
Red deer    4  <1   .  .    8  <1   .  .   12  <1
Roe deer    .  .   .  .    .  .   1  <1    1  <1
Hare    .  .   .  .   69  3  35  8  104  3
Cat    .  .   .  .    1  <1   .  .    1  <1
Badger    .  .   .  .   74  3  21  4   95 2.5
Chicken    .  .   .  .    4  <1  67 14   71  2
Duck    4  <1   .  .    .  .   .  .    4  <1
Corvids    6  <1   .  .    7  <1   .  .   13  <1
Pigeon    .  .   .  .    1  <1   .  .    1  <1
Woodcock    .  .   .  .    2  <1   .  .    2  <1
Lapwing    .  .   .  .    1  <1   .  .    1  <1
Falcon    .  .   .  .    .  .   4  1    4  <1
Bird    5  <1   .  .    7  <1  16  3   28  <1
Rodent   18  2   1  1   14  <1   5  1   38  1
Mustelid    1  <1   .  .   21  1   .  .   22  <1
Rabbit    .  .   .  .    2  <1   .  .    2  <1
Fish    .  .   .  .    1  <1   .  .    1  <1
Frog/toad    1  <1   .  .    3  <1   1  <1    5  <1
Total identifiable  972 165 2243 468 3848
% identifiable   49.5 44 60 64 57
Large Mammal  271  62  481  68  882
Medium Mammal  692 146  996 190 2024
Small Mammal   19   .   19  10   48
Total unidentifiable  982 208 1496 268 2954
% unidentifiable   50.5 56 40 36 43
Grand Total 1954 373 3739 736 6802

*Includes complete or partially complete skeletons
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metatarsal which had been calcined and deposited in pit 
[2123]. The rest of the animals, dogs and horses, are part of 
the usual domestic stock found at Alfred’s Castle.

Villa House
First- to second-century  AD deposits are not very bone 
rich and restricted to the domestic animals, notwithstand-
ing one rodent bone (Table  5.4). The bones are mainly 
found in pits with a few in a linear cut [2122] (Table 5.5). 
The pattern of large amounts of sheep followed by cattle 
and pigs continues (Table 5.6). Young animals are also still 
common. Although the youngest calf found is not foetal, it 
is still very young at 0–1 months. Another partial calf, aged 
8–18  months was found in pit [2144] which also had calf 
remains in the Middle Iron Age layers. Foetal and newborn 
remains are common for sheep/goat and pigs. However, 
older sheep/goat individuals, aged 3–4 years and 6–8 years 
appear for the first time. Therefore, lambing and farrowing 
are still taking place nearby and the remains deposited in 
these pits.

Except for the partial calf in pit [2144], cattle were not 
brought in complete, as their remains are too few. Sheep/
goat carcasses were brought in complete as all parts of skel-
eton are found. As with cattle, pig remains are not from 
complete carcasses but instead are chiefly cranial elements. 
Although skinning marks are very rare, dismembering and 
filleting marks are common. One of the most common is 
the removal of the tongue as a portion of meat. The removal 
of the tenderloin is also a very popular portion. Therefore 
the pits were receptacles for debris from dismembering 
and meat consumption of the three main domestic species. 
Dogs and horse are very with only a few bones deposited.

Room 2
As is common at Alfred’s Castle, sheep/goat still dominate 
the sample with pigs relatively numerous, although cattle 
are the second most common species in the 3rd century AD. 
Carnivore gnawing is exceptionally low in these layers; the 
bones are not very well preserved and are broken.

A number of floor deposits have good assemblages of 
animal bones. No horns or maxilla are present in layer 
(2085) but there are some cranial bones and many upper 
teeth to indicate that crania could have been deposited but 
deteriorated with time. Teeth are the hardest elements in 
the skeleton, and therefore, will survive depositional and 
post-depositional attrition. There seems to be a paucity of 
vertebrae across all animals, but no cattle vertebrae were 
found on this floor except for the few fragments from a calf 
skeleton. Furthermore, it appears that this calf was divided 
into two parts: the cranium and both mandibles with the 
first cervical vertebra and perhaps a few more bones, and 
the right side of the humerus, radius and ulna as another 

part or joint of meat which could have been roasted. In 
contrast, sheep remains are extremely numerous except 
(as with cattle) for horn cores or cranial fragments. Layer 
(2085) represents one of the most diverse bone deposits in 
Alfred’s Castle. The amount of bone in articulation is sig-
nificant and is unequalled in any other Romano-British 
deposit at Alfred’s Castle. The remains of nine sheep (or 
sheep/goats) of different ages, three cattle, two pigs, and one 
each of horse, dog and red deer is one of the largest in terms 
of minimum number of individuals. With the exception of 
dog, the deposit seems to represent preparation and con-
sumption of meat as shown by the butchery marks which 
show all processes from skinning to filleting. There is little 
evidence for roasting except for a few bones of a calf.

In contrast there are fewer bones in context (2090), pos-
sibly also a floor level. Some of these could be thought to be 
parts of animals already present in context (2085), although 
different animals are also present. For instance, in (2085) 
and (2090) there are the remains of at least two different 
young cattle. The fact that so many bones were found in 
articulation in this small room suggests a concentration 
of meat portions, i.e. a calf: the head and right upper leg; 
and sheep: a complete cranium, mandibles and hyoids and 
lower hind leg (right tibia, calcaneum and astragalus). Fil-
leting cut marks are seen in cattle and sheep/goat bones in 
(2085) but none are recorded for pig bones although they 
were primarily kept for meat. The same pattern is found for 
pig bones in (2090), but on the other hand, only one cattle 
bone had cut marks for filleting the meat, while there were 
no such marks on sheep/goat bones.

The first stage of butchery is also found in the room 2 
with the following bones in articulation: sheep left foot 
composed of tarsals, metatarsal and phalanges; further pig 
phalanges in articulation; and, finally, a complete red deer 
metatarsal articulating with one phalanx and an accessory.

Room 3
Here context (2060) is key. Quite a lot of the pelvic bones 
have butchery marks, all for dismembering the pelvis from 
the femur. As we saw in Room 2, there is a lack of cattle ver-
tebra, which implies that the dismemberment of this part of 
the carcass happened somewhere else. In contrast, complete 
sheep/goat carcasses seem to have been processed in this 
room as all parts of the carcass are present. Pig remains have 
similar elements missing as cattle; all vertebrae, femora, 
humeri, and other small bones are consistently missing in 
both species.

Destruction Layers
Lying above the floor levels is a series of layers deriving from 
the destruction of the villa house. The distribution of ele-
ments found in these destruction layers is interesting. The 

Table 5.5 Percentage of bones found in particular contexts in Trench 2.

Pit Destruction  
Layers

Layer Floor Cut Linear  
cut

Tree  
throw

Posthole Gully

Middle Iron Age 95 .    1.5 .   1.5 . 1 <1 <1
L1–2 81 . 13 . . 6 . . .
C3  <1 28 40 24 8 . . <1 .
Early Medieval . 99.9 . . <1 . . . .
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cattle and pig distribution is very similar as there are mostly 
cranial elements including teeth and scattered few bones 
from other parts of the body. The lack of vertebrae for these 
two animals means that perhaps complete animals were not 
processed in these areas of the site. There are two atlas ver-
tebrae for each species and both could have been attached to 
crania. On the other hand, although there are no sheep/goat 
atlas vertebrae, there is evidence for complete sheep/goats 
in these layers as most parts of the body are present. Radii 
and tibiae are the most common long bones. Loose teeth 
are the most common element of the entire body which is 
in contrast to the lack of cranial and mandibular elements. 
This indicates that the hardest element in the body, teeth, 
have survived very well but the crania and mandibles which 
housed them have not survived as well.

Butchery evidence is scarce in these layers, and the least 
common mark is for the filleting of the meat from the long 
bones. Nevertheless, the removal of meat from the verte-
brae (tenderloin) is found in the layers outside of the build-
ing. This meat portion is very common in the Iron Age and 
Roman periods. The rest of the marks are for skinning, 
dividing the carcass in two, and dismembering the carcass.

Sheep/goat is the only species which enough mandi-
bles which could be aged. Although most ages are present, 
the one exception is no mandibles or teeth for the age 
6–12  months. The fusion evidence is also consistent with 
the mandible evidence so it might be a true lack of this age 
class. We would expect these to be born around February/
March/April which might mean that around the summer 
to early autumn they were not on site, or at the very least, 
not on this part of the site. The earliest age, 0–2 months, are 
newborn lambs, and therefore, must have been born, died 
and finally deposited in this area of the site.

The pathological problems encountered in these layers 
were mostly oral, but other bone changes were also 
recorded. Except for pigs, which were killed too early for 
any problems to develop, cattle, horse, dog and sheep/goat 
show signs of deformed roots, heavy deposits of plaque, 
interdental attrition, and ante-mortem tooth loss. On the 
other hand it is only cattle and horse which showed defor-
mation, or remodelling, of bones of the feet associated with 
traction and pulling.

There are also no intrusive species in the destruction 
layers (2028) and (2049) in Room 1, as opposed to the area 
west of the building. This western area has evidence for a 
large amount of animal bones and it also has substantial 
amount of hare and badger remains in addition to very 
small amounts of small mammals which are all considered 
to be intrusive. In layer (2015) two human skull fragments 
(with turquoise staining) were found which might belong 
to the remains found in pits [2123] and [2178], and possi-
bly disturbed by the extensive badger activity in this area. 
In layer (2015) the only complete sheep on site was found 

and it appears generally larger than Iron Age sheep. These 
3rd-century AD layers appear to have been mixed with the 
deposits inside of the Middle Iron age pits. The mixing 
can be attributed to burrowing animals like badgers and 
mustelids (who regularly use badger burrows), which 
are present in these layers. Nonetheless, layer (2024) has 
almost twice the amount of animal bone as (2079), with 
the other layers containing just a few bones, mostly uni-
dentifiable ones.

Taking all the layers together several patterns emerge. 
Sheep/goat, cattle and pig were exploited and deposited in 
the same way and were on site as whole animals as, with a 
few exceptions, most body parts are present. The percentage 
of head remains, represented by cranial bones, mandibles 
and loose teeth are very regular amongst all three species. 
The second most common elements are those belonging to 
the feet. These percentages suggest that the majority of the 
bones from these layers belong to the first stage of butch-
ery in which heads and feet are separated from the carcass. 
The hind limbs are not as well represented as the fore limbs 
in all species. The trunk, represented by vertebrae, must 
have been transported away from this area and processed 
separately. The butchery evidence for each species falls very 
neatly into this pattern since all butchery marks found are 
for the separation of the carcass and not filleting marks. So 
the highest meat bearing bones are not found in these layers 
and must have been deposited elsewhere on the site.

Early Medieval
The continued presence of badger indicates that intrusive 
species have probably had a hand in the mixing of these 
deposits, which are in any case, destruction layers on top 
of the villa (see Table 5.5). Nevertheless, although there are 
more sheep/goat than cattle and pig, the high incidence 
of chicken bones for the first time on site, point towards 
a slightly different way of life from the usual pastoral one. 
Although a few bones are found in Room 2, the main deposit 
of chicken bones is in Room 3 in layer (2022) along with an 
articulated hind leg of a sheep, aged around 2 years. All the 
bones from the right femur, tibia, metatarsal and phalanges 
were found in articulation. As the femur was radiocarbon 
dated to the Early Medieval period, it at least derives from 
a sheep whose right hind leg was carefully separated from 
the pelvis and deposited in this room. No further distur-
bance disarticulated the bones until excavation. With the 
evidence of the chicken bones and three other bones from 
an unidentified falcon, could this area of the site have been 
used in the Early Medieval period for some type of hunting 
cabin/hide? Further, although albeit tenuous, evidence is 
provided by the one roe deer bone.

Trench 4
This trench is characterised by only having bones from the 
Iron Age. Although there a few remains from the earlier 
time period (Table 5.7), this trench is mainly Middle Iron 
Age. The earlier ploughsoil is mostly devoid of bones with 
only a few identifiable ones (Table 5.8). Due to the small 
nature of the sample, pigs are more common than cattle but 
that is probably not the true picture for this time period 
across the site as a whole (Table  5.9). Three main sets of 

Table 5.6 Relative abundance of the main domestic animals 
in Trench 2.

     % MIA L1–2 C3 Early Medieval
Cattle 28 23 14 18
Sheep/goat 62 60 75 69
Pig 10 17 11 13
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features contained bones within Trench  4: pits with the 
main one being pit [4063], occupation layers and surfaces 
(Table 5.8). We will describe here the most salient features 
of each.

Pit [4063] is remarkable for its large amount of animal 
bones. Goats, which are very rare in the Middle Iron Age, 
are found in relative abundance towards the bottom of the 
pit. Two partial, very young cattle were found also inter-
spersed throughout most fills. There are also two piglets 
and several sets of sheep, with articulated remains of dif-
ferent ages and partial remains of a foetal lamb or kid. It is 
surprising that so much remained articulated as gnawing 
is quite high, reaching 22% of all the bones. Two partial 
young cattle were found in this pit, one foetal and one 
newborn. The foetal remains are found more frequently 
towards the bottom of the pit and the newborn ones also 
towards the bottom, but bones belonging to the newborn 
calf continue to be found in the top layers of this pit. 
Neither of these two individuals are complete animals and 
only certain parts of the carcass are present. The newborn 
calf has more bones (20) than the foetal one (14). But over 
all they have similar elements deposited, namely a fair 
amount of ankle bones (astragalus, calcaneum and tarsals) 
and feet (metacarpal, metatarsal, metapodial and phalan-
ges). The newborn has part of the cranium, which the foetal 
one totally lacks, and both lack the mandibles. The foetal 
calf has more burnt areas and presumably was roasted and 

eaten although it has no cut marks. The burning is local-
ised on the extremities where there is not a lot of meat and 
the bones are quite close to the skin, indicating it could 
have been roasted complete. Non-meat bearing foetal 
bones were also deposited toward the bottom of the pit 
as these are discarded in the first stage of butchery. Pre-
sumably, the newborn was butchered and the non-meat 
bearing parts were deposited in the lower fills. Most of the 
meat-bearing bones for both calves were deposited else-
where. The newborn calf has much less burning, only part 
of the cranium was found to be burnt, but it does have 
one skinning mark on the astragalus. This newborn was 
presumably also roasted and eaten, although the evidence 
for this is based on the one skinning mark and on the one 
burnt cranium fragment.

Most of the sheep and goat articulated bones are 
sheep. They consist of 1) sheep left unfused tibia, fibula, 
astragalus, calcaneum, naviculo-cuboid and tarsal, aged 
younger than 1.5–2 years, from fill (4116); 2) a sheep left 
distal metatarsal with both first phalanges, one second 
phalanx and two third phalanges, aged younger than 1.5–2 
years, from fill (4116); 3) a sheep right distal radius and 
ulna with some carpals and part of proximal metacarpal, 
aged younger than 2.5 years, from fill (4077); 4) a sheep 
right metacarpal with four carpals and both first phalan-
ges and one second phalanx, aged 1–1.5 years, from fill 
(4116); 5) a sheep right unfused distal tibia articulation, 
astragalus and calcaneum, aged younger than 1.5–2 years, 
from fill (4116).

There were three further sheep/goat articulated remains 
but the most unusual were from goats: 1) a cranium with 
both horns from fill (4116); and 2) three ankle bones (astra-
galus, calcaneum and naviculo-cuboid), all in fill (4116).

In addition to these calves and sheep/goat articulated 
remains, two complete foetal piglets were found in fills 
(4104) and (4116). This pit, except for the lack of corvid 
bones, is reminiscent of the Middle Iron Age pits in 
Trench 2, where foetal and newborn bones are also found 
for the main domestic species. An adult roe deer calcaneum, 
attests to at least some form of hunting and consumption. 
The bone is complete and excellently preserved, appears to 
have been roasted (but it has no butchery marks) and it has 
rodent marks.

Occupation layers follow the trend for the Middle 
Iron Age with large amounts of sheep/goat, and smaller 
amounts all other domestic animals. The fauna is very 
restricted to animals which were eaten when young, as the 

Table 5.7 Species representation according to NISP and 
percentage of animal bones in Trench 4.

?EIA–MIA MIA
Taxon NISP % NISP %
Cattle*  3 19  142 14
Sheep/Goat*  8 50  680 66
Sheep  .  .  [127]  .
Goat  .  .    [6]  .
Pig  5 31  132 13
Horse  .  .   12  1
Dog  .  .    7  <1
Roe deer  .  .    1  <1
Bird  .  .    3  <1
Woodmouse  .  .    9  <1
Mole  .  .    1  <1
Vole  .  .   21 2
Rodent  .  .   16 2
Frog/toad  .  .    7  <1
Total identifiable 16 1031
% identifiable 52
Large Mammal 11  208
Medium Mammal 24  724
Small Mammal  .    6
Total unidentifiable 35  938
% unidentifiable 48
Grand Total 51 1969

*Includes complete or partially complete skeletons.

Table 5.8 Distribution of bones by percentage found particular contexts in Trench 4.

Ploughsoil Pre-Rampart 
Layer

Rampart 
Layer

Pit Layer Surface Posthole

?EIA–MIA 100 . . . . . .
Middle Iron Age . <1 7 49.5 25 16 2

Table 5.9 Relative abundance of the main domestic animals 
in Trench 4.

      % ?EIA–MIA MIA
Cattle 19 15
Sheep/goat 50 71
Pig 31 14



5 Environmental and human evidence – animal bone, Priscilla Lange

Excavations at Alfred’s Castle 1998–2000 145

large majority are under two years old. The one surpris-
ing fact is that pig remains are more common than cattle. 
No vertebrae of cattle or sheep/goat were found in these 
layers. That means that complete carcasses were not pro-
cessed and instead, heads and long bones (with some feet 
still attached), already separated from the trunk and each 
other, were deposited in these layers. The butchery evi-
dence, however, does not entirely support this hypothesis 
as there are no dismemberment marks. But we do have 
bones which are missing (radius and calcaneus) but their 
articulating bone (ulna and astragalus) are present, so the 
missing ones had to have been separated at some point 
and deposited elsewhere. There is further evidence of dis-
memberment as four Medium Mammal ribs have chops 
to separate them from the thoracic vertebrae which, as we 
just saw, are not present in this layer. There is one pig ver-
tebra, but the rest of the bones are mostly scapula and meat 
bearing bones.

The land surfaces in this trench are restricted to only 
domestic animals. Layer (4045) had more sheep/goat but 
cattle and pigs were found in almost equal numbers. The 
emphasis is still toward younger and, therefore, tender 
meat, with only one slightly old pig individual found, 
aged older than 3.5 years. Sheep/goat bones have butch-
ery marks and were heavily processed. Two adult mandible 
fragments (not able to age further) were carefully separated 
from the cranium. An atlas and a lumbar vertebra had been 
chopped through the middle to divide the carcass in two. 
The atlas also had cut marks to carefully separate it from 
the cranium. One hyoid bone (which were very common 
in the Middle Iron Age in Trench 2), had chop marks to 
cut the tongue loose from the mandible. The rest of the 
butchery marks are for skinning (astragalus and metatar-
sal) and for dismembering the carcass (ulna and scapula). 
A tibia had been opened up to extract the marrow or for 
bone working.

Although there are no filleting marks in the bones 
identified as sheep/goat, there are eight ribs placed in the 
Medium Mammal category (most presumed to be sheep/
goat with perhaps a few which are from pigs) with cuts for 
filleting the meat off. There are also five chop marks to sep-
arate the ribs from the thoracic vertebrae. So it appears that 
through studying the butchery at least, this area was for 
the preparation of the carcasses, with certain meat-bearing 
elements not deposited as regularly as others, and for the 
separation of the meat off the ribs. The butchery evidence 
for pigs is very extensive as 36% exhibited butchery marks, 
a very high percentage. Nevertheless, the bones were 
heavily processed as was the case with the sheep/goat ones. 
There is skinning evidence on a metatarsal and the rest of 
the butchered bones have dismembering marks (mandi-
ble, scapula, radius, ulna, femur and fibula). Similar to the 
sheep/goat bones, there are no filleting marks. However, 
two vertebrae were processed further after separation from 
the whole column. A cervical vertebra has a chop mark 
cranially (to make a smaller portion) and a thoracic verte-
bra has the thoracic spine chopped off, which is interpreted 
as preparation for cooking. As with the sheep/goat bones, 
the carcasses were carefully and intensively dismembered 
and then processed for consumption. But the evidence for 

consumption of the carcasses in this layer is restricted to 
only the Medium Mammal ribs. So perhaps disposal of 
bones resulting from consumption must have happened 
elsewhere.

Trench 5
For the first time at Alfred’s Castle, pig remains are more 
common than cattle in all time periods present (Tables 5.10 
and 5.12). They are highest in the Middle Iron Age and then 
decline slightly in the early Roman period, rising again in 
the Early Medieval period (see Tables  5.10 and 5.12). Two 
main sets of features contained bones within Trench 5: pits 
in the Middle Iron Age and late 1st and early 2nd centu-
ries AD, and layers in the Early Medieval period (Table 5.11). 
We will describe the most salient features of each below.

A quarter of all bones found in Trench 5 come from pit 
[5022]. This pit was first filled in the Middle Iron Age with 
subsequent filling taking place in the late 1st to early 2nd 
century AD, as it also has one fill dated to the that period. 
The emphasis is as always in the Middle Iron Age on the 
main domestic animals with only one horse and two dog 
bones present. As is normal at Alfred’s Castle, sheep/goat 
are the most abundant remains deposited (65%). What is 
certainly unusual is that pigs are more common (21%) than 
cattle (10%). Intrusive animals such as voles, mice and 
shrews are also present. The presence of foetal calves and 
sheep/goat attests to calving and lambing happening close 
by. On the other hand there are no foetal pigs in this pit so 
farrowing was not happening close by. The cattle remains 
are too few to come to any conclusions but there are suffi-
cient sheep/goat and pig ones to proceed with some general 
conclusions. All parts of the sheep/goat carcass are present 
in this pit. There is, however, a preponderance of phalanges 
(including goat). The same applies to the carpals, tarsals, 
metacarpals and metatarsals. As these are discarded in the 
first stage of butchery it can be assumed that this pit was 
probably used for the disposal of elements which do not 
have much meat. Adding further credence to this idea, is 
the fact that we have a left sheep metatarsal which artic-
ulates with two tarsal bones and with one each of first, 
second and third phalanges. A complete right sheep meta-
carpal articulates with four carpals but in this case no pha-
langes were found to articulate with this bone. Both these 
metapodials have skinning and dismembering cut marks. 
There is further evidence for skinning on the cranium and 
the astragalus.

Sheep/goat scapulae and femora, which have large 
amount of meat, are less common than the bones which 
articulate with them, the humerus and pelvis. So perhaps 
the majority of these bones were dismembered from the 
carcass and deposited elsewhere. The butchery evidence 
certainly supports this as there are dismembering marks 
on one calcaneum, one humerus, on another metatarsal, 
on four pelves, on two radii and on one scapula. Filleting 
marks were also found on a tibia, three radii, and on one 
humerus. Chopping of the lumbar processes was found 
four times. A cranium was chopped through the middle to 
gain access to the brain.

The fact that pigs are more common in this pit, lends 
credence to the idea that processing of the carcasses for 
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meat was the primary activity for what was deposited in 
this pit. The primary importance of pig is for their meat, 
although they do have other uses. Although there are no 
foetal bones as we saw with cattle and sheep/goat, we do 
have newborn bones. All parts of the carcass are repre-
sented, if only in small numbers. There is again a lack of 
femora, which along with the cattle and sheep/goat ones 
must have been dismembered and deposited elsewhere. 
The lack of ulnae is puzzling as they articulate with the 
humerus and radius and both are present in this pit. Scapu-
lae are also rare and presumably were also dismembered 
and deposited elsewhere.

It is unfortunate that the remains from the late 1st and 
early 2nd centuries AD at Alfred’s Castle are never numer-
ous (Table 5.10). In Trench 5 they are restricted to only two 
features: a fill of pit [5022] and an irregular hollow (see 
Table  5.11). Only the pit fill (5051) will be discussed here. 
Fill (5051) is basically restricted to the three main domes-
tic animals, notwithstanding the vole and frog/toad bones, 
which are very likely intrusive (see Table  5.10). Although 
we have foetal calf and sheep/goat bones, there are no 
foetal pigs, but there are newborn and older individuals 
up to around two years for all main species. The animals 

are young because they are being exploited for their meat. 
Butchery marks are frequent and the sheep carcasses were 
processed intensively. The carcasses were skinned as shown 
by butchery marks on the cranium and astragalus. The 
horns were struck off, probably for further processing. The 
first vertebra was separated from the cranium and the rest 
of the cervicals, which in their turn were carefully separated 
from each other. The radius and pelvis, at least, were dis-
membered from the main carcass. Some of the bones were 
broken to extract the marrow (radius, tibia and metatarsal). 
But by far the commonest butchery mark results from the 
chopping of the lumbar transverse processes to form a cut 
of meat (six instances) and this is the most common mark at 
Alfred’s Castle in all periods. Two had further chop and cut 
marks to carefully separate the lumbar vertebrae from each 
other. One further lumbar transverse process had cut marks 
for the filleting of the meat. Eight Medium Mammal ribs 
have chops to separate them from the thoracic vertebrae 
(six) or cut marks for filleting (two). Therefore between 
the lumbar and the ribs we have the preferred cuts of meat 
deposited in this fill. Concerning pig bones, four phalanges 
(one first phalanx and one second phalanx, and three third 
phalanges) of different ages appear to form a deposit of pigs’ 

Table 5.10 Species representation according to NISP and percentage of animal bones in Trench 5.

MIA Late 1–2 Early 
Medieval

Total

Taxon NISP % NISP % NISP % NISP %

Cattle  122 10  24 11   77   12.5  223 11

Sheep/Goat  785 65 150 70  417   67.5 1352 66

Sheep  [123]  .  [13]  .   [66]  .  [202] .

Goat    [7]  .   .  .    [3]  .   [10] .

Pig  238 20  31 14  110 18  379   18.5

Horse    5  <1   .  .    5  1   10  <1

Dog    7  <1   2  1    5  1   14  <1

Red deer    2  <1   .  .    1  <1    3  <1

Fox    1  <1   .  .    .  .    1  <1

Rabbit    .  .   .  .    1  <1    1  <1

Bird    3  <1   .  .    1  <1    4  <1

Rodent   30    2.5   .  .    1  1<   31    1.5

Common shrew    2  <1   .  .    .  .    2  <1

Vole   13  1   5  2    .  .   18  1

Woodmouse    1  <1   .  .    .  .    1  <1

Frog/toad    3  <1   2  1    .  .    5  1<

Total identifiable 1212 214  618 2044

% identifiable 52 53 44   49.5

Large Mammal  277  54  262  593

Medium Mammal  846 130  506 1482

Small Mammal    2   4    8   14

Total unidentifiable 1125 188  776 2089

% unidentifiable 48 47 54   50.5

Grand Total 2337 402 1394 4133

*Includes complete or partially complete skeletons

Table 5.11 Percentage of bones found in particular contexts in Trench 5.

Pit Layer Gully Irregular 
hollow

Posthole Cut Hearth

Middle Iron Age 94  3 <1 3 <1 . .
L1–2 93 . . 7 . . .
Early Medieval  3 95 . . <1 1 <1
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trotters. However, there are butchery marks on one of the 
metacarpals aged under two years which are usually inter-
preted as skinning marks. Perhaps the pigs’ trotters were 
skinned before being cooked and eaten.

The contexts from the Early Medieval period are not as 
consistent as in Trench  2, but they follow the pattern for 
this trench where there is more pig than cattle (Table 5.10). 
A lot of the bone is from layers which are not easily under-
stood (Table  5.11). The cattle remains are mostly from 
adults; foetal bones are not present but newborn ones are 
present. A few sheep/goat foetal remains are present but the 
majority are adults with only a few young ones under one 
year. Most of the pig remains are under one year and foetal 
remains are found. All butchery processes are present for 
all species, from skinning, to dismembering to the filleting 
of the meat. The chopping of the lumbar process to gain 
access to the tenderloin is still a very popular cut. In con-
trast to the contexts in Trench 2 dated to the Early Medieval 
period, there are no chicken bones from these layers. Dog 
and horse remains were found in low numbers and were 
not eaten.

5.1.3 Animal husbandry regimes and taphonomy at 
Alfred’s Castle
From these four trenches it is clear that a pastoral economy 
centred on sheep/goat, but mostly sheep, was practised at 
Alfred’s Castle in all time periods. Calving, lambing and 
farrowing were undertaken close by for the foetal bones of 
these species to be deposited frequently on site. The high 
incidence of these very delicate bones could be attributed 
to good preservation and the fact that most come from pits 
which appear to have been filled quickly. At least the Middle 
Iron Age pits in Trenches 2 and 4 have several individuals 
which are found throughout most fills of the pit indicat-
ing one major event, the killing and feasting on these young 
animals.

The bones from the late 1st and early 2nd century are not 
well attested and are generally not well preserved either. 
But in any case they do not tell a different story from the 
other better-represented time periods. In all time periods, 
the carcasses of all animals, but especially sheep/goats, are 
heavily butchered and processed for their meat. The 3rd-
century deposits, at least in Trench 2, are characterised by 
the inclusion of several bird species. But with these deposits 
the badger remains reminds us that there has been some 
mixing of the deposits. That is not the case for the Early 
Medieval bones found in Room  2, which include careful 
placement of a sheep hind-leg and the many chicken bones 
which is unusual for this site.

5.2 Carbon and nitrogen isotopes of domestic 
animals1

Julie Hamilton  

5.2.1 Introduction
The use of the stable isotopes of carbon and nitrogen in 
investigating human diet is well established (e.g. Müldner 
and Richards 2006). The ratio of the heavier to the lighter 
isotope (13C/12C or 15N/14N) varies in characteristic ways 
across the food web (Sealy 2001), and is preserved and can 
be measured in archaeological body tissues. Collagen, the 
major protein component of bone, is particularly useful for 
such measurements since it is resistant to diagenetic altera-
tion and can often be extracted in useful quantities from 
small samples of bone. For herbivores, differences in the 
stable isotope values of the plants they eat will be reflected 
in collagen, and may preserve information about environ-
mental differences between different feeding habitats or 
food sources. The Thames Valley project used the pattern-
ing across a variety of sites of stable isotopes in the three 
main domestic animals – cattle, sheep and pigs – to investi-
gate environment, land use, and animal management.

Carbon isotope patterning is mainly determined by plant 
use of carbon in photosynthesis, and is particularly useful 
in distinguishing diets based on plants with different pho-
tosynthetic pathways (e.g. C4 maize versus C3 wheat), or on 
marine or terrestrial foods, which may differ by up to 15‰. 
Wild C4 plants, adapted to hot, dry environments, are rare 
in the British flora. C4 crops such as maize and millet were 
not grown here in the prehistoric or Roman periods, and 
Alfred’s Castle is a long way from the coast, so large differ-
ences in δ13C due to C4 plant or marine foodstuffs are not 
expected at this time and place. More subtle variations in 
plant δ13C response to environmental factors may be detect-
able however. Plants growing in more shaded, wetter and/or 
cooler habitats may have lower δ13C values, and differences 
of up to 5‰ may be detected in the tissues of herbivores 
feeding on plants in different environments (Heaton 1999; 
Drucker et al. 2008). Pigs may eat large quantities of fungi 
(when available), which have higher δ13C values than pho-
tosynthetic plants (Hamilton et al. 2009).

Nitrogen isotope patterning depends on the δ15N of 
plants at the base of the food-chain, which in terrestrial 
plants depends in turn on soil processes of nitrogen fixa-
tion and loss. Manuring tends to raise soil and hence crop 
δ15N (Bogaard et al. 2007; Fraser et al. 2011), while legumes, 
which have their own symbiotic nitrogen-fixing bacteria in 
root nodules and consequently are useful in crop rotations 
and pasture because they improve soil nitrogen levels, have 
characteristically low δ15N values (Schoeninger and DeNiro 
1984; Schoeninger et al. 1998; Fraser et al. 2011). Consum-
ers at higher trophic levels (carnivores) have higher δ15N 
values, typically by 3–5‰ per trophic level (Ambrose 1991). 
Omnivores such as humans or pigs have collagen δ15N 
values that are enriched over herbivore values by an amount 
that reflects the proportion of animal-derived protein in 
the diet. Physiological factors such as high growth rate, 

1 The carbon and nitrogen stable isotopes of a sample of animals from 
Alfred’s Castle were measured as part of the AHRC-funded project 

Measuring the isotopic landscape: bone chemistry, the environment and 
ancient agriculture in the Thames Valley (PI: Robert E.M. Hedges).

Table 5.12 Relative abundance of the main domestic 
animals in Trench 5.

      % MIA L1–2 Early 
Medieval

Cattle 11 12 13
Sheep/goat 68 73 69
Pig 21 15 18
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pregnancy and starvation, and environmental factors such 
as temperature and aridity, may also affect animal δ15N 
values. Offspring that are still suckling are effectively at a 
higher trophic level than their mothers and have elevated 
δ15N values: in this study, we avoided sampling from very 
young animals, to eliminate this source of variation.

5.2.2 Methods
Collagen was extracted from up to 1 g of bone per sample 
using a standard protocol (O’Connell and Hedges 1999). Any 
superficial material was removed from the bone by shot-
blasting, samples were de-mineralised in 0.5M HCl at 4 °C, 
rinsed with distilled water, and gelatinised in a pH3 solution 
for 48 h at 75 °C. The solution was filtered, frozen and freeze-
dried. Between 2.5 and 3.5 mg of dried collagen was loaded 
into a tin capsule for continuous flow combustion and iso-
topic analysis. Samples were analysed using an automated 
Carlo Erba carbon and nitrogen elemental analyser coupled 
with a continuous flow isotope ratio monitoring mass spec-
trometer (PDZ Europa Geo 20/20). Each sample was meas-
ured in duplicate runs, using internal secondary standards 
(alanine and bovine liver standard), giving an analytical 
error of ±0.2‰. δ13C and δ15N values were measured relative 
to the VPDB and AIR standards respectively (Mariotti 1983; 
Gonfiantini et al. 1990) and results are reported in unit per 
mil (‰) using the delta notation (e.g. δ13C=(((13C/12Csample)/
(13C/12Cstandard))-1)×1000‰). The collagen was generally well 
preserved: only 2 of 117 samples failed or were rejected on 
quality criteria. The remaining samples had collagen yields 
between 1 and 18%, C:N ratios 3.1–3.5, over 17% carbon and 
over 6% nitrogen (Table  1), well within acceptable limits 
(DeNiro 1985; Ambrose 1990). Results were analysed using 
the SPSS statistics package (SPSS Inc).

5.2.3 Results
The results are shown in Figures 5.1 and 5.2 (for raw data 
see the report on the Project Website). Overall, differ-
ences between the phases in mean δ13C and δ15N were not 
significant (ANOVA, df=3, P=0.848 and P=0.319, respec-
tively). For further analysis, the two Roman phases were 
combined. Differences between the species in mean δ13C 
and δ15N were highly significant (ANOVA, df=3, P=0.01 
and P<0.001, respectively). Post hoc comparison of means 
showed that equids had significantly lower δ13C than each 
of the other species (P≤0.002 in all cases) and pigs had 
significantly higher δ15N than cattle and sheep (P<0.001 in 
both cases).

There is one outlier (>2 standard deviations from the 
mean) in δ13C, Fig. 5.2, an immature/subadult pig in the 
Roman period, whose δ15N is not unusual, so this is unlikely 
to be a suckling effect. δ15N is generally more variable than 
δ13C and there are more outliers (Fig. 5.2.2), all higher than 
the mean. For one of these (Roman cattle metatarsal) there 
is a possibility that it is from a juvenile still showing a suck-
ling signal, as the distal epiphysis was unfused; this epiphy-
sis usually fuses at 24–30 months. One Early Medieval sheep 
tibia had an extraordinarily high δ15N of 11.0. This bone 
could not have been a misidentified dog, was fused distally, 
so came from an animal over 18–24 months old at death, 
and had good collagen preservation and measurement 

replication. All these outliers have been included in the 
statistics.

It is clear from Figure 5.2 that δ13C for each species is 
similar between phases, and in the Iron Age and Roman 
phases there is little difference between the species. Possibly 
the pattern differs somewhat in the Early Medieval phase, 
with pigs slightly higher and cattle slightly lower in relation 
to each other, but the difference is not statistically signifi-
cant. For δ15N however, there is a clear difference between 
the Iron Age and Roman phases, when pigs have signifi-
cantly higher δ15N than cattle or sheep (ANOVA with post 
hoc comparisons, df=2, P<0.001), and the Early Medieval 
phase, when they do not (P=0.839).

It was possible to approximately age nine cattle, 20 sheep 
and 17 pigs from which samples were taken, using tooth 
eruption and wear data: there was no correlation between 
age rank and δ13C or δ15N within any of these groups, so it 
is unlikely that the results have been affected by age biases.

5.2.4 Discussion
The equids clearly have lower δ13C values than the other 
animals. This reflects their digestive physiology: rumi-
nants like sheep and cattle tend to have higher collagen 
δ13C values because they produce more isotopically light 
methane during digestion (Rust 1981; Hedges 2003). In the 
Iron Age, the equid also has a relatively low δ15N value, and 
this could reflect a ‘free-range’ diet with little dependence 
on plants from manured soils; but there are not enough data 
to generalise.

The other domestic animals show little difference in δ13C 
values in any phase. Herbivores feeding in densely wooded 
areas might be expected to have lower δ13C values (Drucker 
et al. 2008), and at British Neolithic sites cattle consistently 
have lower δ13C values than sheep. By the Iron Age, however, 
this difference is not observed (Hamilton and Hedges 2011, 
680), and this most likely reflects the deforestation of the 
landscape. It is unlikely that the cattle from Alfred’s Castle 
had much dense woodland available to feed in, and there 
is no reason for their δ13C values to differ from those of 
sheep. On physiological grounds, pigs, like horses, might 
be expected to have lower δ13C values than ruminants, but 
there are dietary factors that may act in the opposite direc-
tion. In the Iron Age and Roman periods, pigs’ elevated δ15N 
suggests a somewhat higher trophic level (see below), and 
this would also raise δ13C. They may also have eaten fungi 
when these were available, and fungi tend to have higher 
δ13C values than photosynthetic plants.

The outliers are not easy to explain. With one possible 
exception, they are unlikely to reflect a suckling signal, as 
the sampling of juvenile animals was deliberately avoided, 
and overall there was no correlation between age and either 
δ13C or δ15N. The pig with the exceptionally high δ13C may 
have been consuming fungi (Hamilton et  al. 2009); this 
would imply some differentiation in landscape use between 
animals of the same species, because the proportion of 
fungi in the diet would need to be consistently higher over 
several months to affect δ13C values in bone collagen. Physi-
ological processes where an animal is effectively ‘consum-
ing’ its own tissues, such as during starvation or illness, 
may raise δ15N (Fuller et  al. 2005), and this may apply to 



5 Environmental and human evidence – animal bone isotopic analysis, Julie Hamilton

Excavations at Alfred’s Castle 1998–2000 149

2.0 

4.0 

6.0 

8.0 

-23.0 -22.0 -21.0 -20.0 

d13C ‰ 

Cattle 
Sheep/goat 
Pig 
Equid 

analytical precision 

A 
2.0 

4.0 

6.0 

8.0 

-23.0 -22.0 -21.0 -20.0 

d13C ‰ 

Cattle 
Sheep/goat 
Pig 
Equid 

analytical precision 

A 

2.0 

4.0 

6.0 

8.0 

-23.0 -22.0 -21.0 -20.0 

d13C ‰ 

Cattle 
Sheep/goat 
Pig 
Equid 

analytical precision 

A 
2.0 

4.0 

6.0 

8.0 

-23.0 -22.0 -21.0 -20.0 

d13C ‰ 

Cattle 
Sheep/goat 
Pig 

analytical precision 

B 

2.0 

4.0 

6.0 

8.0 

-23.0 -22.0 -21.0 -20.0 

d13C ‰ 

Cattle 
Sheep/goat 
Pig 
Equid 

analytical precision 

A 
2.0 

4.0 

6.0 

8.0 

-23.0 -22.0 -21.0 -20.0 

d13C ‰ 

C 

Cattle 
Sheep/goat 
Pig 
Equid 

d15N 11.0 

analytical precision 

Figure 5.1 Scatterplots showing δ13C and δ15N values for domestic animals at Alfred’s Castle, with means and standard errors. A Iron 
Age; B Roman; C Early Medieval.
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some of these outliers. The δ15N is generally more variable 
than δ13C, perhaps reflecting greater variability across the 
landscape, with patches of particularly high δ15N due to 
manuring, waste disposal or other anthropogenic effects. 
Animals might have had unequal access to plants from such 
high-δ15N patches either because of patterns of movement/
exclusion or deliberate feeding of (manured) crops or crop 
by-products to particular animals. For instance, it would 
have been important to maintain plough cattle through 
the winter in good enough condition to be used for spring 
ploughing. Eating legumes could lower δ15N in animals that 
consistently consumed higher quantities, in pasture, or pos-
sibly in hay or fodder, contributing to δ15N variability. The 
exceptionally high value in one of the Early Medieval sheep 
is hard to explain in any of these ways: could it represent a 
pet that had been fed on milk for much longer than usual?

The Iron Age and Roman periods show a very similar 
pattern of δ15N values: cattle and sheep are not very different, 
but pigs have δ15N values around 2‰ higher. This indicates 
a greater proportion of animal protein in the diet, which 
could come from anthropogenic waste including food 
scraps and excrement. Food waste including more plant 
food from manured soils would also have elevated δ15N, 
and pigs might have rootled for earthworms in manured 
fields. This pattern is seen at most Iron Age and Roman 
sites for which there is adequate data (Hamilton et al. 2009; 
Stevens et al. 2012). In the Early Medieval period, however, 
while there is little change in the value of cattle or sheep 
δ15N, pig δ15N is no longer higher. The simplest explanation 
is that pigs are now feeding in a more free-range manner, 
less closely associated with the settlement and receiving less 
anthropogenic waste or products of manured soils – like the 
classic image of the Medieval pig feeding in woodlands and 
wastes (e.g. Trow-Smith 1957). It is tempting to see a hint 
of the ‘Neolithic’ pattern in the Early Medieval δ13C values, 
attributed by Hamilton et al. (2009) to the greater availabil-
ity of woodland resources, reflected in lower δ13C values in 
cattle and higher δ13C values in pigs, but this is not statisti-
cally justified. Another possible explanation for lower δ15N 
values would be that pigs were being fed on legumes: there 

is evidence of this practice in the later Medieval period (e.g. 
Biddick 1984; Hamilton and Thomas 2012) but it would 
imply intensive pig-rearing of a type that seems unlikely in 
this context.

Whatever the explanation, the isotopic evidence implies 
that the pattern of landscape use for animal feeding changed 
between the Roman and the Early Medieval phases at 
Alfred’s Castle, implying changes in animal husbandry that 
may have been related to wider social and/or environmen-
tal change. In contrast, there is little apparent difference 
between the Middle Iron Age and earlier or later Roman 
phases. This does not mean that there were no changes over 
those centuries, only that they were not of a type or scale to 
be detected isotopically.

5.3 The marine shells
Patsy Jones

5.3.1 Introduction
Oyster shells (Ostrea edulis Linnaeus) were recovered from 
eleven contexts dated to the Roman period in the vicinity 
of the villa, a total of 24 shells. In addition nine mussels 
(Mylitus sp.) were found in three contexts and one single 
scallop (Chlamys sp.) also in the villa area. The total number 
of shells found was too small to permit any statistical analy-
sis or any intra-site or inter-site comparison to be consid-
ered (Table 5.13).

5.3.2 Methods
The shells were sorted into left and right valves and counted. 
Broken shells with no hinge were discarded. These numbers 
are used to determine the MNI (minimum number of indi-
viduals). The length and widths of the complete shells and 
of those shells that could be estimated were measured to the 
nearest millimetre. The measured shells were examined for 
signs of a number of boring and encrusting marine epibi-
onts and a number of physical conditions. Polydora hoplura 
Claporede, Cliona celata Grant, calcareous tubes, barnacles, 
bryozoa, bore holes and sand tubes can be found in oyster 
shell assemblages. Other features recorded are: unusual 

Figure 5.2 Boxplots showing median, first and third quartiles, minimum and maximum values for δ13C (left) and δ15N (right) for cattle, 
sheep and pig in the Iron Age (MIA), Roman and Early Medieval (Early Med) phases at Alfred’s Castle.
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thickness or thinness, unusual shape, chalky deposits or 
chambers in the shell, the incidence of worn, flaky, stained 
or coloured shells and the presence of ligaments. Notches 
or cuts indicating the method of opening are also recorded.

The presence or absence of specific species of marine epi-
bionts on marine shells can indicate the geographic source 
of the oysters. The profile of the epibiont occurrence taken 
with the physical condition, irregular shapes and evidence 
of the substrate in an assemblage can narrow the geographic 
origin. Knowledge of the source may point to trading routes 
but the Alfred’s Castle assemblage is too small to point to a 
specific source.

5.3.3 Results
The minimum number of individuals found was only 12. 
The oyster shells from Alfred’s Castle had been washed 
thoroughly before this study was undertaken and exam-
ples of surface encrustations such as Bryozoa, sand tubes 
and calcareous tubes may have been removed. However, 
Polydora ciliata and Polydora hoplura were found in shells 
from most contexts, and one example of Cliona Celata in an 
unmeasurable shell. Polydora ciliata were found in 66% of 
the 24 shells found, and Polydora hoplura in 29%, the latter 
suggesting a south coast source for the oysters (Winder 
1993). The irregularities in growth in some examples in 
this assemblage may be due to crowding in the oyster bed, 
changes in the marine environment and production of extra 
layers of shell in reaction to infestation.

The variations in the shape of the shell, representing 
irregularities and deformities, and the attachment of other 
oysters can indicate whether oysters have been farmed or 
come from natural wild beds which are often overcrowded, 
producing thick deformed oysters and oyster spat settled 

on other shells. Only two irregular shells and one elongated 
were found, but the assemblage is too small to draw conclu-
sions on whether it came from farmed or wild beds. Only 
two notches in the shells were found, one of which could 
be post deposition, but the other could be due to opening 
the oyster, which could indicate that the oyster was opened 
to eat raw. Most of the oysters were found in 3rd-century 
destruction layers in the vicinity of the villa (Trenches  16 
and 19), while a few, only one or two per context, were in 
layers within the villa or in the topsoil, and one in the top 
fill of an Iron Age pit with Iron Age and Roman material.

5.3.4 Conclusions
Perhaps the most remarkable aspect of the Alfred’s Castle 
oysters is their scarcity, considering that the site includes 
a Roman villa or farmstead, albeit a small one. In contrast 
there are assemblages of animal bones and ceramics one 
would expect on a Roman settlement site. A number of 
possibilities suggest themselves, firstly perhaps the kitchen 
refuse containing more shell was deposited well away from 
the main settlement area where the excavation trenches 
were focused. Perhaps the site was too isolated for oysters 
to be imported, or perhaps preserved shucked oysters were 
imported. It may even be that the site was mostly restricted 
to summer occupation when oysters were not in season.

It is only possible to offer a tentative interpretation from 
such a small sample, but the evidence does point to a south 
coast origin for the Alfred’s Castle Roman shells. The indi-
cation of a south coast source for these oysters has interest-
ing implications for trade routes connected to the site. East 
coast oysters could have travelled to this inland area via the 
Thames and other river systems, but south coast oysters had 
no obvious water-borne route. Oysters can remain fresh for 
up to about ten days if kept cool and damp. The direct dis-
tance from Alfred’s Castle to Southampton is about 70 km 
and to Poole about 100 km, so even allowing an extra 50% 
distance to follow roads and chalk ridgeways and walking at 
slow pace with pack animals, it would only take a few days.

5.4 The human remains
Paula Levick

5.4.1 Introduction
Human remains were recovered from eighty-eight contexts 
during three seasons of excavation at Alfred’s Castle. The 
majority of the assemblage comprised disarticulated and 
often fragmentary remains from thirty-eight middle Iron 
Age contexts, and thirty-six Roman contexts, including the 
articulated remains of nine infants contemporary with the 
occupation of the Roman building. Further small amounts 
of disarticulated bone, most probably intrusive from earlier 
contexts, was recovered from several deposits includ-
ing 9th- to 10th-century layers relating to the re-use and 
destruction of the building.

5.4.2 Methods
The remains have been examined in accordance with English 
Heritage Guidelines (Mays et al. 2002), and the guidelines 
and standards laid down in Brickley and McKinley (2004) 
for disarticulated and co-mingled remains. The foetal and 

Table 5.13 Marine shells found at Alfred’s Castle.

European flat oysters (Ostrea edulis)

Context Left  
Valves

Right  
Valves

Polydora  
ciliata

Polydora  
hoplura

MNI

2000  .  2  2 .  2
2002  .  1  . .  1
2007  1  1  2 1  1
2019  1  .  1 .  1
2078  1  1  1 1  1
2179  1  .  1 1  1
2243  .  1  . .  1
5000  .  2  2 1  2
16004  3  1  3 1  3
16006  5  2  4 2  6
19003  .  1  . .  1
Total 12 12 16 7 20

Mussels (Mylitus sp. L.)

Context Left  
Valve

Right  
Valve

MNI

2007 1 1 1

2078 1 . 1

19003 2 4 4

Total 4 5 6

Scallops (Chlamys sp. L.)

Context  

2022 One partial shell
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Table 5.14 Disarticulated human remains by context.

Context/Context Type Period Cortical  
Bone 
Surface 

Comments

1028/Fill of middle Iron 
Age ditch 1004

Roman–late 1st–2nd 
c. AD

Good
Poor

Infant: Right petrous ~ 38 weeks prenatal*
Adult: Scapula fragment (glenoid fossa), recovered with burnt skull fragments 
(Table 5.17)

1036/Fill of ditch middle 
Iron Age 1004 

Roman–late 1st–2nd 
c. AD

Good Infant: 15 skull vault fragments (squamous); left petrous = ~36–38 weeks prenatal*; 
left squamous temporal; left lateral part; sella turcica (sphenoid), unfused, (wings not 
present); fragment left orbital margin; distal fragment right humerus.

1037/Fill of middle Iron 
Age ditch 1004

Roman–late 1st–2nd 
c. AD

Good Infant: (possibly not part of 1036). Left humerus (Table 5.16) scapula fragment; distal 
fragment of left femur; skull fragment; 3 fragments of mandible; one rib fragment; 
50% distal right fibula; proximal fragments left and right fibula

1163/Fill of late Bronze Age 
ditch 1162

Middle Iron Age Good Adult: Shaft fragment right radius

2000/Topsoil Modern Fair Infant: Proximal fragment left femur.
2006/Destruction layer ?late 9th–early 11th c. Good Adult: Fragment of right parietal. Appears to have been sawn, polish on edges 

(recorded as SK1 ∆287)
2015/Destruction layer 3rd c. AD Poor Adult: Cremated skull fragments, with manganese staining (Table 5.17) (∆446)
2020/Destruction layer 3rd c. AD Fair

Good
Infant: Proximal left ulna; left glenoid fossa
Adult: skull fragment

2022/Destruction layer ?late 9th–early 11th c. Fair Infant: Proximal left ulna. 
2024=2079, 2108, 2155, 
2193, 2212/Layer

3rd c. AD Good Infant: Pragment of left illium, 4 skull fragments; proximal fragment left humerus; 4th 
metatarsal
Juvenile: unfused head of humerus
Adult: fragment of right illium; vertebra fragment (?L4); skull fragment

2037/Layer (surface) 
Room 3

3rd c. AD Good Adult: Fragment of vertebra (spinous process)

2041/Fill of natural feature 
2040

Roman–late 1st–2nd 
c. AD

Fair Infant: Left humerus (damaged)

2050=2238, 2256/Layer 3rd c. AD Good Adult: Right rib fragment (?2nd); 2 x articular facets vertebrae; rib articular facet 
2053/Layer (floor) Room 3 3rd c. AD Good Infant: Skull fragments (squamous)
2059/Layer Room 4 3rd c. AD Poor Adult: Vertebra fragment (body)
2060/Layer Room 3 3rd c. AD Good–Poor, 

some 
rolling and 
abrasion
Fair

Infant: Left petrous L34.07mm 36–38 weeks1; fragment right mandible; left fibula; 
left scapula; right 1st rib; left & right rib fragments; proximal fragment left femur; frag-
ment sphenoid (greater wing) proximal\distal fragments right humerus; fragment left 
zygomatic; left fibula (distal fragment missing);
Adult: shaft fragment right ulna; calcined skull fragment (Table 5.17) 

2079/Layer 3rd c. AD Good

Poor

Infant: Fragments of radius; rib fragments 1st proximal phalange from older child 
(recorded as SK9)
Adult: ?Human skull fragment with manganese staining (Table 5.17) ∆1506

2090=2103/Layer 3rd c. AD Good Infant: Left ulna, distal end missing
2102/Fill of pit 2101 Roman–late 1st–2nd 

c. AD
Good Adult: Thoracic vertebra with OA; 6 rib fragments, vertebrae fragments.

2105/Fill of pit 2104 ?Middle Iron Age Poor Adult: Skull fragment (drilled) ∆ 1499. Possibly burnt (Table 5.17)
2110=2085, 2090, 2103, /
Layer

3rd c. AD Poor Infant: Left radius (Table 5.16)

2113/Fill of pit 2104 Middle Iron Age Fair Adult: Rib fragment
2119/Fill of pit 2118 Middle Iron Age Good Adult: Frontal bone fragment.
2124/Fill of pit 2123 Middle Iron Age Poor Adult: Human (probably) skull fragment with manganese staining (Table 5.17) ∆147
2135/Fill of pit 2123 Middle Iron Age Poor Adult: Human (probably) skull fragment with manganese staining (Table 5.17) ◊2.6
2144/Fill of pit 2143 Roman–late 1st–2nd 

c. AD
Fair Infant: Distal fragment left humerus ~38–40 weeks prenatal; 2 skull fragments,

2147/Fill of pit 2223 Middle Iron Age Good Adult: Vertebra (?L2) Schmorl’s nodes and marginal osteophytes on posterior surface.
2149/Mortar fill within wall 
2009

Roman–late 1st–2nd 
c. AD

Good Adult: Mid-shaft fragment right clavicle

2150/Fill of pit 2123 Middle Iron Age Poor Adult: Skull fragment with manganese staining. (Table 5.17)
2151/Foundation of wall 
2009

Roman–late 1st–2nd 
c. AD

Good Adult: Fragment vertebra (body); fibula shaft fragment (?left)

2154/Fill of pit 2223 Middle Iron Age Poor Adult: Vertebra spinous process; skull fragment
2170/Layer Roman–late 1st–2nd 

c. AD
Good Adult: Scapula fragments (acromion); vertebra articular facet

2171/Fill of pit 2189 Middle Iron Age Good Adult: Vertebra (C2), eburnation on right inferior articular surface, ?T2, vertebral body 
fragments with slight marginal lipping, fragments transverse processes, spinous 
process; left rib fragment (head and neck ?9th); left mandible fragments (ramus); 2 
fragments of humerus (gracile – juvenile?)

2208/Fill of pit 2189 Middle Iron Age Good Adult: Vertebrae (C1; ?L4 and fragments with slight anterior wedging)
2209/Fill of pit 2177 Middle Iron Age Good Infant: Skull fragment
2229/Fill of pit 2178 Middle Iron Age

(RC dating)
Poor Adult: Skull fragment with manganese staining. (Table 5.17) 

2235/Fill of cut 2234 Middle Iron Age Good Infant: Glenoid fossa (scapula)
2250/fill of pit 2143 Middle Iron Age Good Adult: Fragment of fibula
2267/Fill of pit 2189 Middle Iron Age Good Adult: Manubrium; rib fragment (head), fragment lateral malleolus (fibula)
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Context/Context Type Period Cortical  
Bone 
Surface 

Comments

3519/Fill of middle Iron 
Age ditch 3516

Roman + Good Adult: Skull fragment

4000/Topsoil Modern Good Adult: Skull fragments
4001/Subsoil Roman + Good Adult: Right mandible fragment; tooth LM2 neck caries mesial, some wear; rib 

fragment
4002=4029/Layer Middle Iron Age Good Adult: Molar RM2 some wear
4042/Layer within rampart Middle Iron Age Good Adult: Left zygomatic, possibly polished with very fine cut marks.
4045/Layer Middle Iron Age Good Adult: Left femoral head and neck
4069/Fill of pit 4063 Middle Iron Age Good Adult: Right scapula fragment; fragment of C1 including 1 articular facet (abraded)
4070/Fill of pit 4063 Middle Iron Age Good Adult: Vertebra fragment (articular facet)
4072/Fill of pit 4063 Middle Iron Age Good Adult: Fibula fragment
4116/fill of pit 4063 Middle Iron Age Fair Adult: ?mandibular condyle, burnt (Table 5.17)
4127/Fill of pit 4131 Middle Iron Age Good Juvenile: Left clavicle L =110mm, 12–13 years**
5000/Topsoil Modern Poor Infant: Proximal fragment left femur

?Juvenile: Mid-shaft fragment of right humerus, gracile
Adult: Skull fragments, very small and abraded, porotic hyperostosis on one frag-
ment; scapula fragment (l. acromiom); C1 fragments, fragment lower incisor with 
hypoplasia

5002/Layer ?Late 9th–early 11th c. Good Infant: Shaft and distal fragment left humerus; skull fragment (right pars lateralis)
5036/Fill of pit 5022 Roman Good

Poor
Infant: Skull fragment
?Adult: Skull fragment (calcined), ◊ 5.20; cremated bone (Table 5.17)

5037D/Layer ?Late 9th–early 11th c. Good Infant: Proximal fragment of femur;
Juvenile: Manubrium fragment (unfused)
Adult: Skull fragment

5051F/Fill of pit 5022 Roman–late 1st–2nd 
c. AD

Good

Poor

Infant: Left femur; left humerus; left tibia; fibula fragments; left ulna; right 1st rib & 
right and left rib and rib fragments; 2 foot phalanges; 1 hand phalange; sphenoid; 
skull fragment (squamous); right temporal. See Table 5.17 for metrical analysis
Adult: Mid-shaft to distal fragment of right fibula; fragment of Illiac crest; Right rib 
fragment; 4 skull frags (2 burnt) (Table 5.17)

5074/Fill of irregular 
hollow 5073

Roman Good
Poor

Infant: Vertebral body, neural arch; right clavicle; scapula; rib and fragments; skull 
fragments (frontal bone)
Adult: Clavicle and skull fragment (burnt). (Table 5.17)

5076/Layer ?Late 9th–early 11th c. Poor ?Adult: Fragment of ?ulna shaft (probably human)
5120/Fill of pit 5119 Middle Iron Age Poor ?Adult: Fragment of cervical vertebra, ?burnt
5122/Layer ?Late 9th–early 11th c. Good Adult: Fragments of left parietal recorded as SK12
5183X/Fill of pit 5022 Middle Iron Age Fair

Poor
Infant: Rib (post-ex)
Adult ?human: 3 skull fragments – burnt (Table 5.17) 

5223/Fill of pit 5022 Middle Iron Age Good Infant: Left greater wing of sphenoid (perinatal); skull fragment; rib fragments
5230/Fill of natural feature 
5229

?Late 9th–early 11th c. Fair Adult: Vertebra fragments (C2)

5248/Fill of pit 5022 Middle Iron Age Poor ?Adult: 6 skull fragments including temporal bone fragment; 4 fragments burnt and 
calcined long bone (Table 5.17)

5251/Layer ?Late 9th–early 11th c. Good Adult: Skull fragment (parietal)
5258/Fill of pit 5257 Roman Good Adult: Left scapula fragments (more in (5262))
5262/Fill of pit 5257 Middle Iron Age Good Adult: Left scapula fragments (more in 5258) (post-ex))
5299/Fill of pit 5298 Middle Iron Age Fair ?Adult: Cervical vertebra fragment (post-ex)
5301/Fill of pit 5300 Middle Iron Age Good Adult: Cervical vertebra ?C7
5364X/Layer Roman Poor Adult (probably): Burnt and calcined bone (Table 5.17)
5378/Fill of tree throw 
5377

Middle Iron Age Good Adult: Right 5th distal phalange. Recovered with cremated bone (Table 5.17)

5403/Fill of pit 5257 Middle Iron Age Good Infant: Skull fragments (?foetal)
5481/Fill of pit 5022 Middle Iron Age Good

Poor
Infant: Right ischium, fragment right frontal bone including orbital plate.
Adult: Fragment of illium & ischium (narrow sciatic notch); right mandibular condyle 
(burnt and calcined) (Table 5.17)

5527/Fill of pit 5022 Middle Iron Age Good Infant: Skull fragments, right wing of sphenoid
5550/Fill of pit 5257 Middle Iron Age Good Infant: Pars basilaris (unfused); MW=29.97; SL=22.66; ML=27.92 estimate 5–6 yrs
5595/Fill of pit 5257 Middle Iron Age Good Infant: Right femur (incomplete) (perinate)
11001E/Destruction layer Late 3rd–4th c. AD Good Infant: Fragment proximal left femur

Adult: Skull fragment parietal\occipital, sutures completely fused, pacchionian 
depressions – probably older adult.

11004/Destruction layer Late 3rd–4th c. AD Good Adult: Rib fragments
11020/Layer 3rd c. AD Infant: Proximal right radius; fragment left & right tibia; vertebral body
12000/Topsoil Modern Good Infant: Fragment proximal left femur

Adult: Skull fragment 
12014/Destruction layer 3rd c. AD Good Adult: Skull fragment with porotic hyperostosis 
14016/Fill of cut 14015 ?Middle Iron Age Good Adult: Skull fragment 
16001/Destruction layer Late 3rd–4th c. AD Good Infant: Fragment right femur
17008/Destruction layer Late 3rd–4th c. AD Good Juvenile: Distal fragment left femur

Adult: fragment parietal

* Fazekas & Kósa, 1978
** Black and Scheuer, 1996
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infant long bones were measured using an osteometric board 
and the age estimates derived from the regression equations 
developed by Scheuer et al. (1980) based on the diaphyseal 
lengths of long bones. Fazekas and Kósa (1978) and Black 
and Scheuer (1996) were also referred to. The adult remains 
comprised only fragmentary individual bones and an assess-
ment of age and sex was usually not possible. In accordance 
with current practice no attempt was made to determine the 
sex of the infants. Where pathologies were noted, these are 
discussed further on the Project Website.

5.4.3 Quantification
A full listing of the disarticulated remains is given in 
Table 5.14. The articulated infant remains in Table 5.15, and 
their approximate ages in Table  5.16. A small amount of 
burnt and cremated human bone was recovered from eight-
een contexts and this is recorded in Table 5.17. The tables, 

and a detailed trench by trench description of the human 
remains for each period are given on the Project Website.

Middle Iron Age
Thirty-eight middle Iron Age contexts contained disar-
ticulated human bone, the majority recovered from thir-
teen pits. The recovery of disarticulated human remains 
from the fills of ditches, pits, and postholes accords well 
with our understanding of the treatment of the dead in the 
pre-Roman Iron Age of southern England (Hill 1995). The 
fragmentary remains were often found with faunal remains 
and objects of a domestic nature. Several of the pits with 
human remains provide evidence for structured deposition 
as shown by repeated actions or repeated association with 
similar artefacts (Richards and Thomas 1984: 215; Hill 1995: 
95–101), including a number with deposits of manganese 
stained human bone.

Table 5.15 Articulated infant remains from vicinity of the Roman building.

SK Context/Room Period Preser-
vation

Comments

2∆ 333 2028/destruction layer, Room 1 3rd century Good Grave [2126]; approx. 10% complete; disturbed.
3∆ 389 2060/layer Room 3 3rd century Good Grave [2128] approx. 90% complete; disturbed but probably in crouch or foetal 

position. 
4∆ 390 2060/layer Room 3 3rd century Fair Grave [2127]; approx. 90% complete; disturbed but probably in flexed or crouch posi-

tion against wall. [2005]
5∆ 400 2060/layer Room 3 3rd century Good Grave [2125]; approx. 25% complete; recovered from a shallow, possibly natural, 

depression. 
6∆ 408 2060/layer Room 3 3rd century Good Grave [2129]; approx. 25% complete; disturbed; fragments of pot and charcoal. Pos-

sibly associated with Roman vessel ∆ 411; rodent bones
7∆ 422 2079/layer outside building 3rd century Good Grave [2291]; approx. 90% complete; disturbed but probably in crouch or foetal posi-

tion; head approximately to the south facing east. Infant clavicle, not from SK 7 also 
recovered. Sheep foetus scapula within fill.

8 2075/layer Room 1 ?Roman Good Grave [2074]; approx. 95% complete, fully articulated; supine, lower legs flexed, head 
to southeast; left arm alongside the body, right arm across it.

11 2153/layer Room 1 ?Roman Fair Grave [2152]; approx. 85% complete; crouch or foetal position, with arms out-
stretched; facing southeast

13 11022/layer Room 1 ?Roman Fair Grave [11021]; <10% comprising rib fragments; 9 vertebral neural arches; 5 metatar-
sals, 5 phalanges

14 14012/destruction layer Late 3rd–4th 
century

Good Approx. 40% complete; found in post-ex. Metatarsal (1st) from older child.

Table 5.16 Metrical analysis of infant long bone length (mm) (d = damaged, not measured; - = absent).

Infants from Roman building 
SK No. *Clavicle Humerus Radius Ulna Femur Tibia Fibula Perinatal 

age in weeks 
(approx.)

L R L R L R L R L R L R L R

2 - - - - - 52 - - 72 - - - - - 35–40
3 46 46 69 69 54 54 62 62 80 80 67 67 63 64 37–42
4 - 47 68 67 54 54 64 65 78 78 68 67 63 d 37–42
5 - - - - - - - - 80 80 - - - - 37–42
6 - - - 67 - - - - - - - - - - 37–42
7 - 44 d 67 d 52 d 60 76 d d 66 d - 36–40
7b - 40 - - - - - - - - - - - - 38
8 - 43 67 66 53 54 d 61 76 76 66 66 61 61 36–40
11 d - d d d d d d d 72 64 63 61 d 35–40

14 - 47 64 65 52 - 60 - 75 75 65 64 d - 35–40

Infants from other contexts
SK No. *Clavicle Humerus Radius Ulna Femur Tibia Fibula Perinatal 

age in weeks 
(approx.)

L R L R L R L R L R L R L R

1037 - - 56 - - - - - - - - - - - 32–36 
2110 - - - - 50 - - - - - - - - - 34–39
5051 - - 64 - - - - 58 73 - 63 - d d 35–39

*Fazekas and Kósa
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Roman
Human remains were recovered from thirty-six contexts 
dated to the Roman period, including nine infant inhuma-
tions associated with the Roman building.

Early medieval
A small amount of adult and infant bone was recovered 
from six possible late 9th- to 11th-century layers in Trench 5 
(5002), (5037D), (5076), (5122), (5251), and (5230) a fill of 
natural feature [5229], some of which was burnt and cal-
cined (discussed below). This bone is most probably resid-
ual from middle Iron Age or later activities in Trench 5.

A further small amount of re-deposited infant, juve-
nile, and adult bone was recovered from destruction layer 
(2006) and topsoil (5000). These were abraded and in poor 
condition.

5.4.4 Humanly modified bone
In addition to manganese stained bone several fragments of 
humanly modified skull were recovered, mainly from Iron 
Age contexts.

A perforated fragment of skull from pit [2104] had frac-
tured across the drill hole which would have formed a 
cleanly drilled circular perforation approximately 10mm 
in diameter when complete. The outer surface of the bone 
appears to have been lightly burnt and had a polished 
appearance. No other human bone was recovered from this 
context. The purpose of the hole is uncertain. At Hillhead, 
Caithness, a skull in which three holes had been drilled to 
form a triangle was thought to have been for suspension, 
possibly for use in Celtic head rituals (Aldhouse Green 
2001). Further examples of perforated skull fragments have 

been found at Maiden Castle, Dorset (Redfern, 2008) and 
Green Park, Reading (Lambrick and Robinson 2009: 169).

A large fragment of parietal bone that had been sawn, 
was recovered from destruction layer (2006). The bone had 
fractured across a lambdoid ossicle and a second ossicle was 
present and obliterated endocranially, a possible indication 
that this was from an older individual. The bone had been 
sawn across the anterior portion, and rubbing or polishing 
was present on both sides and along the length of the sawn 
surface. The saggital sutures were also rubbed smooth, sug-
gesting these areas had been exposed and in contact with 
another surface. A possible perforation, now incomplete, 
was present in the region of the temporal line extending 
from the sawn surface. A further fragment was recovered 
from this context.

A fragment of parietal bone with polish across the 
ectocranial surface and obvious wear and smoothing in 
the region of the squamosal suture, was recovered from 
(17008), a late 3rd- to 4th-century destruction layer. The 
layer overlay a series of Iron Age pits and it possibly derives 
from one of these.

Further examples of polished skull were recovered from 
(14016) a fill within middle Iron Age cut [14015] and a frag-
ment of possible human skull (zygomatic) with very fine 
cut marks, recovered from (4042) within the rampart. An 
articular fragment from a vertebra from (4070), a fill within 
pit [4063] also appears to show polish.

Examples of this practice have been found elsewhere in 
Wessex for example at Lidbury Camp, Wiltshire, where 
a fragment of shaped and perforated skull was recovered 
(Cunnington & Cunnington 1917), and at the settlement of 
All Cannings Cross, Wiltshire (Cunnington & Cunnington 

Table 5.17 Burnt and cremated human bone.

Context/Context Type Period Comments
1028/Fill of ditch 1004 Roman – late 1st–2nd 

century AD
Adult: 3 fragments of parietal – burnt brown black

2015/Destruction layer 3rd century AD Adult: Skull fragments with manganese staining ∆446
2060/Layer 3rd century AD Adult: Skull fragment
2079/Layer 3rd century AD Adult: ?Human skull fragment with manganese staining ∆1506

2105/fill of pit 2104 ?Middle Iron Age Adult: Skull fragment, drilled (?burnt)
2124/Fill of pit 2123 Middle Iron Age Adult: Human (probably) skull fragment with manganese staining ∆147

2135/Fill of pit 2123 Middle Iron Age Adult: Human (probably) skull fragment with manganese staining ◊ 2.6

2150/Fill of pit 2123 Middle Iron Age Adult: Skull fragment with manganese staining.
2229/Fill of pit 2178 Middle Iron Age Adult: Skull fragment – manganese staining
4116/fill of pit 4063 Middle Iron Age Adult: ?Mandibular condyle, burnt 
5036X/Fill of pit 5022 Roman Adult: Tooth crypt; femur; ?fibula; ?ulna; mandible; pelvis; skull; vertebrae; small amount of undiffer-

entiated burnt bone.
5051F/Fill of pit 5022 Roman – late 1st–2nd 

century AD
Adult: Skull fragments

5074/Fill of irregular 
hollow 5073

Roman Adult: Clavicle and skull fragment

5183X/Fill of pit 5022 Middle Iron Age Adult ?human: 3 skull fragments
5248/Fill of pit 5022 Middle Iron Age ?Adult: 6 skull fragments including temporal bone fragment. 4 fragments burnt and calcined long 

bone
5364X/Layer Roman Adult (probably): Burnt and calcined bone 
5378/Fill of irregular 
hollow 5377

Middle Iron Age Adult?: Lateral malleolus (distal fibula); left mastoid process; fragment of right mandible (ascending 
ramus); hand phalanges × 3; tooth (?premolar); fragments of parietal bone; fragments of temporal 
bone; ?fibula head or glenoid fossa; ?fibula shaft fragments × 2; ?fragment radius (shaft); miscellane-
ous fragments of bone, probably human.

5481/Fill of pit 5022 Middle Iron Age Adult: Right mandibular condyle (burnt and calcined) 
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1923), where thirty-two small skull fragments were found 
to have been modified either through shaping or polishing, 
and one of these was also perforated.

5.4.5 Burnt and cremated bone
Small amounts of burnt and cremated human bone was 
recovered from eighteen contexts within eleven features, 
including six contexts that contained the calcined, manga-
nese stained bone. The largest sample came from fill (5378) 
of a middle Iron Age irregular feature [5377], possibly a tree 
throw, although not all of it could be positively identified 
as human. The weight of cremated bone from an average 
adult is 2500–3000 g (McKinley 1994) and the 250 g recov-
ered from (5378) most probably represents re-deposited 
pyre debris, although no pyre site was identified during the 
excavations. The bone colour ranged from brown to blue-
black indicating incomplete oxidation, although some was 
white and calcined, showing temperatures of 645–1200 °C 
had been reached (Mays 1998: 216–7).

5.4.6 Discussion
Iron Age
No inhumations of an Iron Age date were discovered during 
the excavations, and the majority of the Iron Age popula-
tion from Alfred’s Castle appear to have been disposed of in 
ways that are not archaeologically visible. Where bone was 
present, preservation was good in most cases, suggesting it 
was freshly deposited within the pits and remained undis-
turbed, and further bone would have been expected to 
survive sufficiently to be recognised during excavation, had 
it existed. It is probable that excarnation by exposure was 
the primary mortuary rite, with retrieval and deposition of 
selected body parts shortly after the decomposition of the 
body. In common with much of the human bone recovered 
from Segsbury Camp (Boyle 2005: 119–20), the majority of 
the bone deposited within the pit fills was small, appear-
ing almost token nature, with the exception of a possible 
partially articulated torso from pit [2189], [2101] and wall 
[2009]. Of the thirty-eight middle Iron Age contexts that 
contained human bone, sixteen (42%) were skull fragments, 
suggesting these were specially selected for deposition.

Roman
The earliest burials associated with the Roman use of the 
site are infant remains from late 1st- to 2nd-century fills of 
the middle Iron Age enclosure ditch [1004], upper fills of 
pits [5022] and [2143], and natural feature [2041]. This non-
normative burial form is seen at both rural sites and towns 
(Esmonde Cleary 2001). At Owlesbury, Hants. infants up to 
a year old were recovered from both pits and ditches and 
appear not to have received formal burial rites until beyond 
that age (Collis 1977). At Maddle Farm, approximately 3 km 
to the east of Alfred’s Castle, the post cranial remains of 
three infants were recovered from ditch fills and a ditch 
terminal of a 1st-century date and a 3rd/4th-century linear 
feature (Brown 1989: 191–2). Whether this form of disposal 
represents a continuation of Iron Age practises is uncertain.

The third century  AD appears to have been the main 
period of interment within the building, with six infant 
inhumations dated to this time. During this period the main 

room within the Roman building was sub-divided by walls 
[2005] and [2008], and one or more of the burials could 
be foundation deposits marking this event. Three further 
burials for which it was only possible to assign a possible 
Roman date could also be third-century.

The narrow range of variation in long bone length sug-
gests the infants were perinatal, estimated at 35–42 weeks, 
based on the birth measurements of modern infants 
(Scheur et  al. 1980), and the majority probably repre-
sent full-term infants, indicating that death occurred at 
around the time of birth or shortly after. Alfred’s Castle 
appears to have had a relatively low mortality rate over the 
period when the burials occurred, although disarticulated 
remains from further contexts within, and associated with 
the building, indicate further burials. At Barton Court 
Farm, Abingdon, forty-seven infants were interred over 
c. 75 years and this was considered by Miles (1986) to be 
a natural mortality rate. Other than infant SK3, there is 
no evidence to suggest cause of death for the infants from 
Alfred’s Castle, and stillbirth and death from postnatal dis-
eases is probable.

The intramural burial of infants within and around 
domestic buildings was a practice carried out across the 
Roman world and is supported by evidence from across 
Britain (Esmonde Cleary 2000). Pliny (Naturalis Histo-
ria 7.16.72) wrote that a child did not possess a soul until 
the age of teething and was therefore accorded a different 
form of burial rite to that of older children and adults. For 
these he accords the custom of burial under the eaves of 
buildings. This practice was later referred to by Fulgentius 
as suggrundarium (Sermones antiqui  7), who interpreted 
the custom as suitable for infants less than forty days 
old. Burial under the floor of houses and outbuildings, 
within the foundations of walls and within courtyards was 
common, as was disposal within hearths, corn dryers and 
kilns (Scott 1991).

It is possible that older children were buried elsewhere, 
as at Barton Court Farm, where special areas were set aside 
for burial, and with the majority of the older infants buried 
together in a small cemetery (Miles 1986). The absence 
of the remains of adults and older children from Alfred’s 
Castle is unsurprising. In the early Roman period, crema-
tion was the primary rite. The 4th century saw the rise in 
small rural cemeteries associated with individual settle-
ments. Such cemeteries are known locally at Stancombe 
Down (Palmer 1870–1), Warren Farm, Lambourn (Reading 
Museum accession number 1969.139.1–5) and South Fawley 
(Stevens 1896), and it is probable that a small family cem-
etery lies somewhere within the vicinity of Alfred’s Castle, 
as yet undetected.

5.5 Analysis of the blue skull fragments
Chris Doherty  

5.5.1 The sample
The submitted sample comprised a few small (less than 
3 cm) fragments of human skull (for contextual detail see 
Table 5.17) with the point of interest being the unusual blue 
colour covering large areas of the surface. The hue sug-
gested that this was not likely to be simple copper staining.
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5.5.2 Binocular microscope examination
Examination using a low power (×10–50) binocular micro-
scope demonstrated that the blue colour has developed 
within the bone matrix and is not a surface layer. The blue 
colour is relatively uniform, although appears slightly paler 
where overlain by a precipitate of secondary calcium car-
bonate. This colour development clearly post-dates the 
fragmentation of the skull as some of the edges are also 
blue.

5.5.3 XRF analysis
Non-destructive air-path XRF (X-ray fluorescence) was 
used to obtain a non-quantitative measure of the main 
chemical elements. XRF confirmed that the blue coloura-
tion is not due to copper staining, but is associated with 
elevated levels of iron and manganese. Vivianite, a hydrated 
iron phosphate, can give a greenish-blue colour but does 
not contain manganese, and would be expected to form an 
encrustation (not seen). The complete preservation of the 
fine structural detail of the bone suggests colour formation 
by alteration of the actual calcium carbonate-calcium phos-
phate (apatite) matrix.

The elevated manganese levels suggests that calcium 
apatite at the bone surface has been replaced by man-
ganese apatite, which has a blue colour. This slight re-
adjustment of the apatite composition involves no change 
in density (and therefore volume) and so the fine detail of 
the bone surface is preserved. The occurrence of manga-
nese apatite is relatively well recorded, both in the natural 
world and in the medical world, where research into new 
bone growth is concerned with the influence of common 
impurities, such as manganese. The gemmological term 
‘odontolite’ describes fossil mastodon teeth which have 
been largely replaced by manganese apatite to give what 
is known as ‘bone turquoise’. In the Middle Ages odonto-
lite was used by monks in Europe for decorative purposes, 
the material often being heated beforehand to increase the 
blue colour.

5.5.4 Origin of the manganese
Manganese accumulates in reducing conditions, typically 
in boggy ground or with a seasonally fluctuating water 
table. As such, the replacement of the Alfred’s Castle skull 
fragments by manganese apatite does not seem possible in 
the dry chalk soils of the site. This could indicate that the 
skull could have been removed from an earlier boggy loca-
tion; but if so, this must have been as fragments because 
the fractured surfaces are also blue. Boggy conditions 
should also preserve the organic component of the bone, 
providing a method of checking the depositional history 
with respect to the colour development. If the organic 
(collagen) preservation is low, then the manganese apatite 
formation must have taken place in a drier environment, 
but still one with an elevated manganese level in the soil. 
This is less easy to explain, but feasibly could occur where 
the bone is adjacent to workings of bog iron, as the latter 
is characteristically manganese-rich. The relationship 
between bone diagenesis, collagen preservation and man-
ganese (and other element uptake) is discussed by Reich 
(et al. 2003).

5.6 The charred plant remains
Ruth Pelling  

5.6.1 Introduction
During the three seasons of excavation at Alfred’s Castle 
a bulk sampling programme was implemented to recover 
charred plant remains. In total some 71 samples were taken 
from a range of pits, post- and stakeholes, ditch deposits 
and ‘layers’ within larger features. Charred plant remains 
were found in variable quantities in 57 samples, of which 23 
have been sorted and quantified. The majority of features 
sampled have been dated to the Middle Iron Age. Occa-
sional Romano-British pottery recorded in three deposits 
sampled is likely to represent later intrusive material from 
the overlying Romano-British building. The dating evi-
dence would appear to indicate that the majority of pits, 
and consequently the plant remains recovered from them, 
relate to the Middle Iron Age activity at the site, and as such 
provide an extremely useful set of data from a relatively 
limited time frame.

The large number of pits producing evidence for struc-
tured deposits raises obvious comparisons with Danebury 
Hillfort, but also Battlesbury, Wiltshire and other contem-
porary sites. Archaeobotanical reports are available from 
Danebury (Jones 1984; Jones and Nye 1991) and Battlesbury 
(Clapham with Stevens 2008; Carruthers 2008), as well as 
other hillforts and earthwork enclosures across the Wessex 
region, such as Maiden Castle in Dorset (Jones and Palmer 
1991) and Ham Hill in Somerset (Ede 1999; Stevens 2006). 
In addition, charred plant remains from landscape wide 
studies, particularly the Danebury Environs sites, provide 
useful comparisons (Campbell 2000a) for the Alfred’s 
Castle data. Along the Ridgeway archaeo-botanical inves-
tigations have been conducted at Segsbury Camp (Ingham 
and Robinson 2005) and Uffington Castle (Robinson 1993), 
providing more local comparison. The excavations at 
Alfred’s Castle, to the south of the Ridgeway, have provided 
the opportunity to conduct a useful comparative study from 
the northern most part of the Wessex chalks.

5.6.2 Methodology
On site, bulk sampling was intended to recover material 
from the full range of feature types and periods at the site, 
covering as much spatial area as possible. The sampling 
strategy was devised following site visits and advice by Pro-
fessor Mark Robinson (Oxford University). Full sequences 
of samples were taken from some of the larger pits, such as 
the large beehive pit [4063] in Trench  4. The majority of 
features sampled appear to be Middle Iron Age in date with 
some (limited) evidence of Late Bronze/Early Iron Age and 
Roman activity. In addition to the pits, samples were taken 
from postholes, stake holes, ditch fills and layers. Samples 
of between 4 and 65 litres were processed on site using a 
mechanical bulk flotation siraf type machine, with flots col-
lected onto 0.5mm meshes and residues onto 1mm mesh. 
Flots and residues were air dried. Residues were sorted for 
artefacts, charcoal and seeds which had not floated.

A number of the samples was first studied by students 
on Undergraduate and Diploma courses at the Department 
for Continuing Education, Oxford University. All samples 
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were subsequently checked by the author. All flots were 
scanned by the author under a binocular microscope at ×10 
to ×20 magnification, and a record of their contents made. 
A further selection of samples was fully sorted, under the 
microscope, for seeds and/or chaff. Flots which contained 
particularly large numbers of grain and/or chaff and weed 
seeds were fractioned prior to sorting and identification. In 
some cases the grain was split into fractions (1/4 or 1/8) and 
one fraction identified, while all chaff and weed seeds were 
identified. The fractions sorted are recorded in the tables 
and summary data shows estimated adjusted figures. A 
small number of the richer samples could not be sorted in 
full, given time restraints, and in most cases the scanning 
results suggest that they tend to repeat the patterns already 
seen in the sorted samples. The remaining samples contain 
only a small amount of charred material and were not 
included in the study. Such material is often derived from 
background scatters of charred grain and associated waste 
which is frequently re-worked and re-deposited, and as 
such has more limited interpretative potential. One sample 
(Sample 4.13, pit [4063]) was only partially sorted, but had 
not been fractioned accurately. The precise numbers in this 
sample are therefore inaccurate, although the basic pattern 
is clear.

Identifications were based on well established morpho-
logical criteria and by comparison with modern reference 
material. Wheat grain tends to be particularly difficult to 
identify with certainty, given the range of morphological 
variation possible (Hillman et al. 1996). Consequently, large 
numbers of grain are identified to genus (e.g. Triticum sp.) 
rather than species (Triticum spelta). Generally the identi-
fication of chaff is more reliable. Nomenclature and taxo-
nomic order of wheat follows Miller (1997), barley follows 
Zohary and Hopf (1994) and for weeds, Stace (1997). Samples 
which were fully identified and quantified are given ion the 
Project Website. Samples which contained seeds and chaff 
but were not sorted in full are given on the Project Website, 
showing the relative abundance of major taxa noted during 
scanning. A list of samples which produce no, or only very 
few, seeds is held in the project archive. An unusual ash 
deposit was examined from within a placed pot in an Iron 
Age pit [2178].

5.6.3 Results
The bulk samples from Alfred’s Castle produced a number 
of very productive flots with large quantities of charred 
seeds and chaff. The quality of preservation was variable 
but did include some exceptionally well preserved material. 
A few seeds of indeterminate Chenopodiaceae (orache, fat 
hen family) were preserved by calcium phosphate replace-
ment mineralization. This type of preservation is usually 
associated with deposits containing high calcium and phos-
phate content, such as cesspits or middens (McCobb et al. 
2000). No other evidence for faecal or midden type depos-
its were recovered, however it is not possible to associate 
these odd seeds with any specific activity or deposit type.

The deposits were dominated by the remains of charred 
cereal grains and their associated waste products (chaff 
and weeds). Such material typically dominates late prehis-
toric charred plant assemblages, and as such much of the 

interpretation is related to cereal cultivation and process-
ing activities. Unusually, a large number of culm (straw) 
nodes, rhizomes or basal culms (roots) and lengths of straw 
or stem were recovered in some of the samples, as well as 
tubers of non-cereal species. The presence of basal culms is 
suggestive of harvesting by uprooting.

Several samples produced very large numbers of grain 
and chaff/weeds. This is likely to be related to the scale of 
cereal related activities taking place at the site, and would 
indicate that large quantities of cereals were being brought 
into, processed and stored in the hillfort. The origin of 
individual deposits is likely to be varied and will include 
gradually accumulated routine processing waste, stored 
product and material generated by larger scale processing 
activities. The results are discussed in terms of the species 
represented, then in terms of sample composition with par-
ticular focus on selected features of interest.

Cereals
The cereals are represented by large numbers of both grain 
and chaff. The relative proportion of the various cereal 
parts is variable but all are well represented, including, unu-
sually, culm nodes and basal nodes/rhizomes, indicating 
straw is probably represented, as well as the chaff (glume 
bases, rachis) and grain. The range of plant parts is signifi-
cant in terms of the interpretation of the assemblages, but 
also enables some important assumptions about preserva-
tion and possible under-representation. It is also important 
to note that a large number of weed seeds are represented, 
including small and large seeded, as well as climbing species. 
This suggests that all components of the cereal harvest(s), 
and the products and by-products of the post-harvest pro-
cessing sequence are represented in the samples in at least 
some of the features, rather than simply the later processing 
stages usually represented on archaeological sites.

Substantial variation was noted in the morphology of 
the wheat grains from the site. This is a widely recognised 
characteristic of wheat species, rendering identification of 
the grain notoriously difficult (Hillman et  al. 1996, 206), 
while identification on the basis of chaff is much more reli-
able. A large number of wheat grains could not be iden-
tified beyond the level of hulled wheat (Triticum spelta/
dicoccum) or genus (wheat, Triticum sp.). Sufficient grain 
did show clear, ‘typical’, morphology to enable identifica-
tion of two major cereals: spelt wheat (Triticum spelta) and 
hulled barley (Hordeum vulgare sl.). This was confirmed by 
chaff remains, particular of spelt wheat, which were abun-
dant. Occasional grain and spikelet forks of emmer wheat 
(Triticum dicoccum) may derive from weeds of the spelt 
crop, or may represent a minor second wheat crop. Across 
the Wessex chalks and the upper and middle Thames 
Valley, spelt wheat had become the principal wheat crop by 
the Middle Iron Age (e.g. Campbell 2000a; Campbell and 
Straker 2003) and the Alfred’s Castle deposits clearly fit that 
pattern. Similarly, the presence of hulled barley is typical of 
the Iron Age for this part of Britain (Grieg 1991). The pres-
ence of asymmetric grains suggests the six-rowed barley 
is represented, although insufficient well preserved rachis 
segments were present to confirm this (some distortion of 
barley grain is likely to be the result of charring).
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The range of spelt wheat grain shape was significant, 
ranging from ‘typical’, showing clear signs of being charred 
within the glumes, to short rounded grains, to elongate. 
The short rounded grains, which were identified to species, 
displayed clear longitudinal ridges and scars, typical of 
grains held tightly within their glumes. The presence of 
short grained spelt has been noted on a number of Iron 
Age and Roman sites (e.g. Campbell 2000a; Pelling 2001) 
and is likely to be a product of the diversity of ancient 
strains of wheat. Many of the short wheat grains could not 
be assigned to species and it was not possible to rule out 
the presence of free-threshing wheat. Short grained spelt 
wheat, which is burnt after the removal of its glumes, would 
be indistinguishable from free-threshing grain, thus ren-
dering the assignment of such grains to species impossible. 
While free-threshing wheat is occasionally identified from 
Iron Age sites, it is likely that many of the grains previously 
thought of as free-threshing are simply short grained spelt. 
One rachis node of free-threshing wheat was present, which 
raises the possibility of its presence at the site, although it is 
not possible to make any interpretive comment other than 
to suggest the possibility of free-threshing wheat being a 
minor presence.

Other species of economic use
In addition to the cereal remains, single seeds or fragments 
of hazelnut shell (Corylus avellana), possible plum/sloe (cf. 
Prunus sp.), a pulse, bean or pea (Pisum sativum/Vicia sp.), 
a flax/linseed seed (Linum usitatissimum) and most surpris-
ingly fig (Ficus carica) were present. The single seed of fig 
was recovered from a Middle Iron Age pit [2104]. Fig is a 
commonly encountered seed in Roman deposits, but is not 
known in Middle Iron Age contexts. It must be considered 
that some intrusion of Roman period material is possible 
in this feature, particularly given the proximity of the pit 
to the Romano-British building. Given the limited number 
of individuals of these species, it is not possible to specu-
late on their significance within the diet of the inhabitants 
of Alfred’s Castle. The hazelnut and sloe/plum stone may 
indeed have entered the deposits with firewood. Generally, 
such remains are considered to be casual finds which were 
present during the period of occupation, although it is not 
possible to establish their importance. The wild resources 
would have been widely available in the landscape and are 
recorded in prehistoric features across the British Isles, 
although typically less so in the Iron Age than earlier pre-
historic periods. Pulses are generally considered to be 
under-represented in the archaeological record, although 
both beans (Vicia faba var minor) and peas (Pisum sativum) 
are recorded as sporadic finds at many Iron Age sites, such 
as Battlesbury Hillfort, Wiltshire (Clapham with Stevens 
2008).

Another possible crop is that of black mustard (Bras-
sica nigra), distinguished from other brassica species on 
the basis of the surface cell structure of the seed. Only a 
single brassica seed could be identified to species, although 
a further 22 seeds identified as Brassica/Sinapis sp. may also 
be derived from cultivated varieties, including cabbages, 
turnips and so on. However, most of the Brassica species, 
including Brassica nigra, could have occurred as weeds 

in arable fields and their status here is therefore unclear. 
Evidence for the cultivation of black mustard or unidenti-
fied brassica seeds has been found on a small number of 
Iron Age sites where they have been recovered in the hun-
dreds or thousands, including Ham Hill, Somerset (Stevens 
2006; Ede 1999), Balksbury Camp (de Moulins 1995) and 
an Iron farmstead at Brickely Lane, Devizes (Pelling 2002). 
There does seem to be evidence for the cultivation of black 
mustard at least by the later Iron Age, although the small 
number of seeds recovered from Alfred’s Castle would 
equally be indicative of weeds of the cereal crops.

Weed seeds
An unusually large and varied weed flora is represented in 
the samples, with several samples producing large numbers 
of weed seeds; just over 1000 seeds were present in a sample 
from pit [2123]. Habitat preferences for weeds are in given 
in Table  5.18 (habitat information follows Stace (1997)). 
The majority of species represented are characteristic of 
disturbed habitats, including arable fields. The majority 
of species will readily grow on the chalk farmland soils in 
the vicinity. A number of the weed species were very domi-
nant in the assemblages, present in a high proportion of 
the samples and in large numbers. The significance of rela-
tive proportions of weed seeds is difficult to interpret. For 
some species, such as scentless mayweed, large numbers of 
seeds occur in any one seed head. Species which are par-
ticularly common are orache (Atriplex sp.), docks (Rumex 
sp.), Medicgo/Trifoliuml/Lotus type (medick/clover/trefoil 
etc), goosegrass (Galium aparine), scentless mayweed (Tri-
pleurosperum inodorum), brome grass (Bromus secalinus) 
and, most prominent, corn gromwell (Lithosperum arvense). 
Given the mixed nature of most of the assemblages, it is not 
possible to identify any particular association between any 
of the weed species and either major cereal type. With the 
exception of the sedges (Carex sp.), the assemblage is com-
posed of species of dry ground. The dominance of some of 
these species, particularly corn gromwell, goose grass and 
brome grass, may be indicative of autumn sowing, particu-
larly of the wheat crop. Other, less abundant species typical 
of autumn sown crops, are field madder (Sherardia arven-
sis) and corn salad (Valerianella denatata).

Two types of brome grass were numerous in the samples: 
rye brome (Bromus secalinus type) and barren brome 
(Anisantha sterilis). The dominance of brome grass in Iron 
Age assemblages is a common pattern, in large part likely 
to be due to the difficultly in separating the grain from the 
cereals, which results in the grasses remaining with the 
cereals until the final stages of processing. It appears to be 
particularly numerous in the Early Iron Age, for example in 
the Danebury Environs sites where it decreases in propor-
tion to oats over time (Campbell and Stevens 2000a). This 
is not universally so however, and at Battlesbury hillfort, 
Wiltshire (Clapham 2008) for example brome grass seeds 
remain consistent throughout the Iron Age. The dominance 
of brome grass in cereal assemblages has been attributed to 
its use as a famine food, or a tolerated impurity of the grain 
(Hubbard 1975; Jones 1978). While this may be so in some 
cases, the very presence of brome grass with discarded 
weeds would in fact argue against this interpretation. At 
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the Danebury sites, Campbell attributes the relative change 
in brome and oats to an increase in spring sowing (of oats 
and peas) as part of the wider Late Iron Age broadening of 
the crop repertoire and to changes in harvesting technique, 
harvesting by uprooting favouring bromus.

A small number of the weed species are from slightly 
different habitats. Fragments of bracken (Pteridium aqui-
linium) pinnules were present in some of the samples, 
for example in the basal fill of pit [2178], and throughout 
the sequence of fills of pit [2123]. Bracken tends to favour 
more acidic soils and is therefore likely to have been col-
lected from areas of greensand, heathland or areas of clay 
with flints over the chalk. Bracken is traditionally collected 
in the autumn or winter, and provides useful bedding for 

animals. It was also recorded at Battlesbury (Clapham and 
Stevens 2008) and at sites within the Danebury environs 
(Campbell 2000). Bracken would not have been collected 
with the cereal harvest, and its presence in pit deposits indi-
cates a mixed origin for some of the pit fills. Parsley-piert 
(Aphanes arvensis) is more usually found on poorly sandy 
soils and may have been collected with the bracken, rather 
than as arable weed.

A small proportion of the weeds are more typical in 
grassland, including short grassland vegetation such as self-
heal (Prunella vulgaris), fairy flax (Linum catharticum) and 
lesser stichwort (Stellaria graminea). Fairy flax is typical of 
calcareous grassland. Such species may have been growing 
on grazed land in the vicinity of the site and entered the 

Table 5.18 Habitat information for weeds.

Latin name Common name Habitat (after Stace 1997)
Pteridium aquilinum (L.) Khun Bracken frond woods, heaths, moors, usually acid dry soils, rarely calcareous 
Ranunculus subg. Ranunculus Buttercups Grasslands, woods, disturbed and arable land
Papaver rhoeas/dubium L. Common/Long-headed Poppy Arable ground, waste places
Fumaria officinalis L. Common Fumitory cultivated and waste ground
Chenopodium album L. Fat Hen cultivated and waste ground
Atriplex sp. Orache cultivated and waste ground
Stellaria media agg. Chickweed cultivated, waste & open ground
Stellaria graminea L. Less Stichwort Grassy, dry ground
Cerastium sp. Mouse-ears Open, grassy & waste ground
Polygonum aviculare agg. Knotgrass Varied, open ground
Fallopia convolvulus (L.)Á. Löve Black Bindweed cultivated and waste ground
Rumex sp. Docks cultivated, waste & open ground
Viola odorata/hirta Sweet/Hairy Violet Woods, scrub, grassland, cultivated and waste ground
Brassica nigra L. Black mustard Rough ground, waste places, riverbanks
Brassica/Sinapis sp. Cabbages, turnips etc Disturbed or rough ground 
Agrimonia eupatoria L. Agrimony Grassy  places in fields, hedgerows
Aphanes arvensis L. Parsley-piert Cultivated, bare & well-drained soil
Rosa sp. Roses Disturbed places, hedgerows 
Vicia/Lathyrus sp. Vetch/Vetchling/Tare etc Varied, mostly grassy places, hedgerows, rough  & cultivated ground
Medicago/Trifolium/Lotus type Medick/Clover/Trefoil etc Grassy places, waste and rough ground
Linum catharticum L. Fairy Flax Dry calcareous or sandy soils
cf. Torilis japonica L. Upright hedge parsley Cultivated and disturbed soils, hedgerows
Hyoscyamus niger L.   Rough and waste ground, esp manured
Lithospermum arvense L Corn Gromwell Arable fields, rough ground, open grassy places
cf. Anchusa arvensis (L.) M. Bieb. Bugloss arable weed, rough ground, light acid or calcareous soils
Galeopsis cf. tetrahit L. Common Hemp-nettle Arable rough ground, wood clearings, damp places
Prunella vulgaris L. Self heal Grassland, wood-clearings, rough ground
Plantago major L.   Open & rough disturbed ground
Plantago lanceolata/media L. Plantain Open disturbed ground & grassy places
Veronica hederifolia L. Ivy leaved speedwell Cultivated and waste ground, open woods, hedgerows, walls, banks
Odontites vernus/Euphrasia sp. Red Bartsia/Eyebright Grassy places, arable and waste ground, waysides
Sherardia arvensis L.   Arable, waste, thin grassland
Galium aparine L. Goosegrass/Cleavers Cultivated and arable land, hedgerows, scrub, open land
Sambucus niger L. Elder, not charred Hedges, woods, waste & rough ground espc manured 
Valerianella dentata L. Narrow fruited corn-salad Cornfields and rough ground
Centaurea sp. Knapweeds Grassland and rough ground
Lapsana communis L.   Open woods, hedgerows, waste, rough ground
Picris hieracioides L. Hawkweed Ox-tongue Grassland, open ground, mostly calcareous soil
Tripleurospermum inodorum (L) Sch. Bip.   Waste, rough & cultivated land
Carex sp. Sedges Mainly wet and damp places
Lolium/Festuca type Rye-grass/Fescue Grassy places, waste ground
Arrhenatherum elatius var bulbosum (Willd.) 
St. Amans

Onion couch grass, tuber Coarse grassy places, waysides, arable, hedgerows, rough ground

Bromus secalinus L. Rye Brome Weed of cereals, marginal and waste ground
Anisantha sterilis (L.) Nevski Barren Brome Rough ground, waysides, open grassland, arable weed
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deposits via animal dung, or they may have been short lived 
species on the edges of cultivated fields. The presence of 
henbane (Hyoscyamus niger), a species typical on soils with 
a high nitrogen content, particularly indicative of manur-
ing, might further point to grazed grassland and manure or 
dung. Some of the tubers may point to the burning of turf, 
another possible source for some of the low growing grass-
land species. Seeds of ivy leaved speedwell (Veronica heder-
afolia) are interesting as they flower particularly early in the 
year (March to April). Fresh seeds are frequently found as 
modern contaminants in archaeobotanical assemblages, 
although the examples at Alfred’s Castle were charred. Pos-
sibly seeds burnt during stubble burning became incorpo-
rated in the deposits, although they are present in lower fills 
of pits, suggesting them to be contemporary with the rest of 
the assemblages. Ivy leaved speedwell is a low growing weed 
which readily colonizes bare earth, including ploughed 
arable fields. It is unlikely to have been collected with a 
harvested grain crop but could have entered the assemblage 
with animal dung.

The presence of tubers, including those of onion couch-
grass (Arrhenatherum elatius), also supports the evidence 
from the cereal remains for harvesting by uprooting. Har-
vesting by sickle low on the straw and pulling handfuls of 
the crop may also result in some low growing weed species 
and roots/rhizomes/tubers being gathered, particularly in 
dry, shallow soils. Sample 4.21 from pit [4063] in particu-
lar produced a large number of culm nodes, basal nodes/
rhizomes, 8 tubers of onion couch grass and six tubers of 
unknown species, Type  A. Uprooting would also favour 
binding species such as bindweed (Fallopia convolvulus), 
while possibly limiting the collection of other species. The 
weed flora however contains tall growing (for example fat 
hen, orache, some of the docks) and short (red barstia, 
selfheal) weed species, while binding weed species (black 
bindweed) are present but certainly not dominant. Pos-
sibly a range of harvesting methods were being practiced, 
or the weed flora represents material brought into the site 
via a range of methods. Samples from pit [2123] produced 
evidence for straw and large numbers of weed seeds. It is 
possible therefore that uprooting simply resulted in a large 
range of weeds indiscriminately, but also that little effort 
was made to separate the weeds from the straw.

Sample composition and depositional patterns
A number of the samples produced large assemblages 
which enable some interpretation of the depositional pro-
cesses involved in their formation. For the purposes of the 
following discussion, only the 16 samples which produced 
more than 100 quantifiable items are included. Charred 
plant assemblages consisting of cereal grains and their 
waste products tend to be examined in terms of the relative 
proportions of grain, chaff and weed seeds, following the 
ethnographic models for crop processing activities created 
by Hillman (1981; 1984) and Glynis Jones (1984). The rela-
tive proportions of the various elements will vary depend-
ing on which stages of crop processing and harvested 
product are represented, which will in turn be affected 
by settlement type, distance from the arable fields, and a 
range of taphonomic factors within the site and features. 

Two characteristics are of particular interest in the material 
from Alfred’s Castle: the evidence for straw, including root 
nodes, and the particularly large weed floras. Both indicate 
the elements of the early stages of post-harvest processing 
are represented, elements which are rarely recorded in any 
number. There is also some variation in the composition of 
the assemblages, suggesting a range of activities and depo-
sitional processes may be represented. The assemblages 
have been assigned ‘types’ based on the relative proportions 
of the plant parts and types present. They are discussed 
in terms of their assemblage type first, rather than feature 
type, although in most cases the features involved are pits, 
including some which produced structured deposits. There 
is also some division of assemblage type by feature.

Details of these samples are presented on the Project 
Website.

5.6.4 Discussion
The samples from Alfred’s Castle have produced a number 
of deposits with abundant evidence for the processing of 
cereals, particularly spelt wheat, and raise a number of 
intriguing possibilities, particularly when considered along-
side the archaeological evidence from the site. Unusually, 
the evidence for cereal processing activities includes mate-
rial derived from both the early and late stages of the post-
harvest processing. The presence of culm (straw) nodes 
and cereal sized rhizomes/basal culms, as well as lengths 
of straw, clearly points to the presence of straw in a number 
of samples, particularly those from pits [4063, 2104, 2123, 
2143, 2189, 5119]. Rhizomes/basal culms are particularly well 
represented in the middle and lower fills of pit [4063], con-
texts (4077, 4104, 4116). In the sample from context (4116) 
(Sample 4.21), assuming an ear of spelt wheat produces 
something in the region of 35 grains, and therefore glumes 
(a mean figure of 34.85 grains per ear was generated from 40 
plots across Britain by Van der Veen and Palmer 1997), then 
it can be estimated that this deposit has produced some 45 
ears of hulled wheat and 35 rhizomes/basal nodes. An esti-
mated 70 ears to 40 rhizomes can be calculated for context 
(4104) (Sample 4.16) from the same pit. While the number 
of rhizomes is slightly lower than the number of ears, this 
can easily be accounted for by preservation, or by the fact 
that some rhizomes simply did not make it to the pit. It is 
certainly reasonable to suggest that whole lengths of cereals 
are represented, from which the grain has been removed.

The presence of basal nodes or rhizomes is likely to be 
indicative of harvesting by uprooting or of pulling hand-
fuls of straw if harvesting low with a sickle, particularly 
if the sickle is blunt. Similar presence of culm nodes and 
rhizomes has been recorded at a number of sites includ-
ing Battlesbury Bowl (Clapham and Stevens 2998) and, for 
the Early Iron Age, in the Danebury environs (Campbell 
2000a, 55–56). Such a shift in harvesting technique may 
be related to greater adoption of iron sickles, with uproot-
ing being the prevalent method in earlier prehistory. In the 
Northern Isles of Britain it was common in the recent past 
to harvest by uprooting if the straw was short and as much 
length as possible was required for thatching (Fenton 1978, 
337), but otherwise harvest would be by sickle. The method 
of harvest may therefore be related to the subsequent use of 
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the straw as well as increased use of iron sickles later in the 
period. It is possible that a mixture of harvesting methods 
were employed by the Middle Iron Age, depending on the 
individual worker, need for straw, or quality of tools.

The early stages of crop processing tend to be poorly 
represented within charred assemblages, although at 
some sites it has been possible to suggest greater or lesser 
degrees of processing prior to storage, or spikelets enter-
ing the site on the basis of the weed seeds (Stevens 2003). 
At Danebury hillfort, for example, there was no evidence 
for threshing and winnowing and it is assumed that 
this took place elsewhere in the landscape (Jones 1984, 
494–4; Jones 1995, 45). Furthermore the predominance 
of large over small seeded weeds is consistent with some 
early sieving, to remove the bulk of the (mostly smaller) 
weed seeds, having taken place elsewhere (Stevens 2003). 
A similar pattern is seen at Battlesbury (Clapham and 
Stevens 2008). Within the Danebury Environs Project, 
conversely, evidence for threshing and winnowing was 
recovered from Early to Middle Iron Age Houghton Down 
and Nettlebank Copse (Campbell 2000b, 54). Threshing 
and winnowing also took place at New Buildings, from 
where the majority of the cereals were actually removed. 
During the Late Iron age there is no evidence for thresh-
ing and winnowing at Bury Hill (or Danebury), suggesting 
it took place in the fields (Campbell 2000a, 54). Very late 
Iron Age evidence for winnowing and threshing was again 
recovered from Suddern Farm, where lots of use of chaff 
as fuel was suggested, as well as considerable movement of 
arable resources. There may be, therefore, temporal shifts 
in the location of threshing and winnowing, associated 
perhaps with changes in harvesting technique and storage 
of crops in sheaves, as opposed to spikelets or ears, and 
it is possible that at Danebury and Battlesbury only the 
late stages of processing took place on site, while Alfred’s 
Castle shared more similarities with Houghton Down and 
Nettlebank Copse. If the harvest was uprooted, it is possi-
ble that the entire sheaves were brought into the site. Har-
vesting by sickles may have involved the separation of the 
ear from the straw in the field, which would have resulted 
in storage of wheat in ears or spikelets, the straw being 
stored separately. However, cereal processing activities in 
themselves are not sufficient to explain the composition of 
the deposits.

According to the models of Hillman (1981; 1984) straw 
tends to be removed at an early stage of processing, usually 
close to the fields, therefore reducing the bulk of the 
product transported into settlements. The presence of the 
by-products of the early stages of crop processing (straw 
and some of the weed seeds) would therefore indicate an 
agricultural ‘producer site’, according to Hillmans model 
(Hillman 1984). However, in practice, straw represents 
a valuable commodity in its own right for use as animal 
feed, bedding, thatch and so on (van der Veen 2007) and 
as such it is likely to have been present at most settlements, 
although not burnt. The unusual aspect is the preservation 
of the material, rather than its presence per se. In part it 
is possible that the presence of culm nodes, rhizomes and 
so much chaff and weed seeds is a reflection of the local-
ity of the burning and the speed of deposition. The less 

distance a deposit of charred grain and chaff travels after 
burning, the more intact it is likely to be. It is therefore sug-
gested that where substantial amounts of chaff and straw 
are represented it is likely that they were burnt either in, 
or adjacent to the pit, and were deposited fairly rapidly. 
This might include deliberate burning and depositional 
practices.

Stevens (2003) suggests, also stressed by van der Veen 
and Jones (2006), that it is the routine processing of crops 
that results in the bulk of material represented on sites. The 
more frequently a process occurs, the greater the likelihood 
of the by-product being represented. Processes which take 
place in bulk once a year after harvest may result in chance 
burning of large quantities of grain or by-product, but this 
is likely to be the exception. It is the everyday piecemeal 
processing events which are likely to produce the major-
ity of charred material (Stevens 2003). It is not possible 
to argue that cereals were routinely stored in sheaves at 
Alfred’s Castle, although it is notable the culm nodes are 
present in all those samples rich in chaff. It is possible 
that something more unusual is represented here, related 
to harvest activities and some sort of depositional event. 
There is ethnographic evidence for special treatment of 
first sheaves after harvest. Deliberate burning of wheat 
sheaves is recorded in several harvest customs within parts 
of England that continued into the 18th and 19th centuries 
(Hone 1938; Frazier 1922, 42:2; cf. Leivers et  al. 2006). In 
Orkney and Shetland the lengths of barley and oats straw 
and grain left in the field after the harvest had been gath-
ered into sheaves, were traditionally gathered into bundles 
and brought into the house where they were hung from the 
ceiling, the resulting flour forming a significant first bread 
of the season, sometimes incorporated into harvest celebra-
tions (Fenton 1978, 349).

The recognition of structured infilling of storage pits on 
some Iron Age sites (Cunliffe 1983; Hill 1993), including the 
deposition of burnt cereals, has lead Cunliffe to suggest an 
association of the deposits with harvest rites (1992) with a 
curious focus on storage pits (ibid., 21) when above ground 
post-built structures were available, and presumably more 
practical for day to day storage of cereals. Some evidence 
for structured deposition of cereal remains in storage pits 
is indicated in the Alfred’s Castle assemblage. The placing 
of a deposit of burnt cereal chaff in a bowl in pit [2178] 
is certainly suggestive of some sort of offering. Of those 
six pits which have produced possible evidence for burnt 
sheaves, four have produced evidence for structured depos-
its, pits [2104, 2123, 2143, 4063]. The plant assemblages in 
these deposits are in contrast to the post-hole deposits, for 
example, which appear to contain semi-processed spikelets 
and/or grain, possibly intended for routine consumption. 
The evidence of structured deposition of charred cereal 
remains is best seen at Danebury where a particular pit 
appears to have received collected refuse from a particu-
lar crop-related activity from more than one harvest (Jones 
1984, 490). At Alfred’s Castle, successive deposits have pro-
duced evidence for burnt sheaves in pits [4063, 2123]. In 
both these pits there are some changes in weed composition 
in the various layers. In pit [4063], context (4007) (Sample 
4.13) produced more seeds of medick/trefoil type weeds 
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and buttercups, while docks, corn gromwell, cleavers and 
brome grass were more abundant in samples from contexts 
(4104, 4116) (Samples 4.16 and 4.21). While it is not possi-
ble to establish different origins for these deposits without 
clearer indication of different soil types, the possibility that 
they represent harvests from different fields or different 
years is an intriguing one. Importantly, while the composi-
tion of these crop processing debris is different to those in 
the Danebury pits, and those from Battlesbury (Clapham 
and Stevens 2008), the systematic deposition of the sample 
processing by-product suggests a similar practice in terms 
of structural deposition.

The presence of sheaves and possibly storage of grain in 
sheaves, is in contrast to that seen from many of the true 
hillforts in southern Britain, where grain appears to have 
been stored as semi-clean spikelets or ears (e.g. Daneb-
ury, Jones 1984; Battlesbury, Clapham and Stevens 2008; 
Ham Hill, Stevens 2006; Ede 1991). Conversely, at Maiden 
Castle, while there is only limited evidence for culm nodes, 
analysis of the weed data suggests no significant removal of 
weeds had occurred prior to storage of the spikelets or ears 
(Jones and Palmer 1991, cf. Clapham and Stevens 2008, 102). 
The evidence from Segsbury and Uffington have produced 
only limited evidence for cereals to enable any comparison 
with storage and processing patterns (Ingham and Robin-
son 2005; Robinson 2003). The occasional richer deposits 
at Segsbury were dominated by grain, with chaff and weed 
seeds being very rare (Ingham and Robinson 2005). At 
both sites it is suggested that occupation was small scale or 
temporary and that cereals were being stored on site, but 
that processing never took place on any significant scale. 
This is clearly in contrast to Alfred’s Castle, which is much 
more like the more southerly and central Wessex hillforts in 
terms of the significant scale of processing and crop storage 
represented. It is possible then that while Uffington and 
Segsbury were not involved in cereal processing or storage 
on any significant scale, Alfred’s Castle was, and as such 
shares similarities with the hillforts of central and southern 
Wessex.

5.6.5 Conclusions
The examination of charred plant remains from Alfred’s 
Castle has produced some interesting results with some 
samples producing dense concentrations of charred grain 
and associated waste. The material is dominated by the 
remains of spelt wheat and barley with slight evidence for 
the cultivation of beans or peas and mustard. A number of 
the pits, particularly those from the central area of the site, 
but also from the northern boundary of the enclosure, have 
produced large deposits dominated by cereal chaff, straw 
and weed seeds suggesting the burning of whole sheaves. 
In addition, some indication of above ground storage of 
grain and/or spikelets is suggested by deposits from post-
holes. It is possible that the site was involved in considerable 
processing of crops very soon after harvest. The results are 
in contrast to the local hillforts at Uffington and Segsbury, 
which appear not to have been involved in cereal process-
ing or storage on any scale, but also to Danebury in Hamp-
shire and Battlesbury in Wiltshire, which have produced 
evidence for the late stages of processing only.

5.7 The charcoal
Caroline Cartwright  

5.7.1 Introduction
Ninety-six charcoal samples excavated between 1998 and 
2000 at Alfred’s Castle were submitted for specialist iden-
tification, with a selection of twiggy material extracted for 
radiocarbon dating. The objectives of these charcoal iden-
tifications were twofold: (1) to yield information over time 
about the natural vegetation and environment surrounding 
the site, and (2) depending on the archaeological context, to 
try to establish for what purpose specific trees and shrubs 
might have been collected at particular periods of habita-
tion or use of the site.

5.7.2 Methods
The 96 charcoal samples submitted were mostly excavated 
from fills in pits, postholes and ditches – details of the iden-
tifications are provided on the Project Website. Each piece 
was fractured by hand to show transverse, radial longitu-
dinal and tangential longitudinal surfaces, for examination 
by standard techniques of optical and scanning electron 
microscopy (Cartwright and Parkington 1997). Follow-
ing the protocols laid down by the International Associa-
tion of Wood Anatomist (IAWA), which include Wheeler 
et al. (1986; 1989), the diagnostic anatomical characteristics 
which were revealed, allowed identification to taxon of the 
charcoal. Charcoal fragments were not counted, as such a 
figure is meaningless; it is simply an index of fragmenta-
tion, not a useful method of establishing relative quantities 
of species over time.

5.7.3 Results
With the exception of Quercus  sp. (oak) and Populus  sp. 
(poplar) which were identified to genus (not species), the 
woody taxa were identified to species level.

Twelve different trees and shrubs were commonly rep-
resented in the charcoal samples – for details see the 
Project Website. Most frequently represented is Crataegus 
monogyna, hawthorn (47  samples). This is followed by 
Corylus avellana, hazel (35  samples) and Quercus  sp., oak 
(28 samples). Betula pendula, silver birc, and Fagus sylvatica, 
beech, are strongly represented (22 and 21 samples, respec-
tively). The remainder comprises Acer campestre, field 
maple (9 samples), Salix alba, willow (8 samples), Fraxinus 
excelsior, ash (7 samples), Prunus spinosa, blackthorn/sloe 
(6 samples), Euonymus europaeus, spindle tree (5 samples), 
Sambucus nigra, elder (4 samples) and Populus sp., poplar 
(3 samples).

5.7.4 Discussion
For the Late Bronze Age/Early Iron Age no charcoal samples 
were submitted for identification. The bulk of the charcoal 
derives from Middle Iron Age contexts which reflect activi-
ties related to the hillfort ditches, pits and enclosure inter-
nal features, including postholes.

Charcoal from the fills of ditches, pits and postholes is 
notoriously difficult to interpret, owing to the complexity of 
taphonomic processes which have contributed to the depo-
sition of this material in such contexts. Whilst the charcoal 
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fragments may indeed reflect specific activities, building 
material and wooden artefacts, as their deposition in fills is 
secondary or tertiary, it is impossible to ‘decipher’ their orig-
inal function. Charcoal from hearths, kilns, metal-working 
areas and other closed contexts are much more amenable 
to interpretation linked to selection of specific woods for 
their properties. In consequence, as the bulk of the Middle 
Iron Age charcoal derives from pit, posthole, ditch and 
gully fills, the discussion and interpretation largely relates 
to the reconstruction of the local vegetation and surround-
ing environment at the time of Middle Iron Age occupation 
of the site. However, Table 5.19 gives a brief summary of the 
useful properties of the 12 woody taxa present and may be 
seen as an indicator of possible reasons for exploitation and 
resource use.

The Middle Iron Age charcoal taxa are dominated by 
C. monogyna, hawthorn (33 samples and C. avellana, hazel 
(26 samples), followed by Quercus sp., oak (21 samples), 
F. sylvatica, beech (19 samples) and B. pendula, silver birch 
(18 samples). S. alba, willow, leads the remaining group (8 
samples), then there is a cluster comprising A.  campestre, 
field maple, E. europaeus, spindle tree, F.  excelsior, ash, 
P. spinosa, blackthorn/sloe, S. nigra, elder and Populus sp., 
poplar (see Table 5.19). These indicate deciduous woodland 
which includes oak, beech, ash, field maple, spindle tree 
and hazel (possibly coppiced) in the understorey, as well as 
hedgerow and field boundary components in the form of 
hawthorn, elder and blackthorn. Willow and poplar would 
have been located along streams. As a fast-growing pioneer 
species, birch could have formed part of the woodland, col-
onised waste or disturbed ground adjacent to agricultural 
plots or grassland.

Although there was apparently some evidence for activ-
ity inside the hillfort during the Late Iron Age, no charcoal 
from this phase was submitted for identification. Apart 
from modern and unknown period contexts, the remain-
ing charcoal samples derive principally from pit (or ditch) 
fills and destruction layers. For those contexts deemed to be 
Roman and also of late 1st to 2nd centuries AD, hawthorn, 
hazel and oak are represented equally (3 samples each) and 
there is one sample each of silver birch, beech, field maple, 
ash and blackthorn. For this phase, when infilling of ditches 
continued, the hillfort entrances re-modelled and the stone 

buildings constructed, the charcoal gives glimpses of wood-
land and hedgerow use. The quantity of charcoal is too 
small to suggest any impoverishment of available woodland 
or expansion of clearing for agriculture and grazing.

In the 3rd century  AD the building may have been re-
modelled, but goes out of use (see discussion in Chapter 6). 
Hawthorn and hazel charcoal still predominate (4 samples 
each), closely followed by oak (3  samples). Field maple 
(2 samples) and beech, ash and blackthorn (1 sample each) 
complete this very small group of charcoal. Charcoal from 
destruction layers of the late 3rd to 4th centuries AD consists 
of a little hawthorn, hazel, oak, field maple and ash.

Only two species, the ever-present hedgerow hawthorn 
and the coloniser, silver birch are present in samples from 
the late 9th to early 11th centuries  AD, which is a time 
when the main Roman building is still collapsing, hence 
the numerous destruction layers. Obviously, as there is a 
marked decline in the quantities of charcoal available for 
identification after the Middle Iron Age, there is a corre-
sponding decrease in the number and diversity of woody 
species represented. In other circumstances, if the charcoal 
assemblages over time were comparable in quantity, there 
would be scope for interpreting the decline in species-
diversity as an indicator of the expansion of farming at the 
expense of woodland, with deliberate felling or unsustain-
able over-exploitation of woodland trees and shrubs for 
fuel, building material and artefacts. But that interpretation 
is not feasible for the Alfred’s Castle charcoal assemblages, 
given the enormous disparity between the Middle Iron Age 
charcoal bulk and the small amounts from other phases.

5.7.5 Conclusions
The bulk of charcoal from Alfred’s Castle comes from the 
Middle Iron Age phase and derives from pit, posthole, ditch 
and gully fills. Consequently, the discussion and interpreta-
tion largely relates to the reconstruction of the local vegeta-
tion and surrounding environment at the time of Middle 
Iron Age occupation of the site, when the greatest number 
and diversity of species occur.

Hawthorn and hazel predominate, but oak, beech and 
silver birch are also consistently present. Willow, field 
maple, spindle tree, ash, blackthorn, elder and poplar com-
plete the picture of deciduous woodland with a shrubby 

Table 5.19 Summary of useful properties of the twelve woody species present in the Alfred’s Castle charcoal record.

Woody species Fuel / 
firewood / 
charcoal- 
making

Post / build-
ing material

Artefacts Fencing / 
stockading

Edible parts Medicinal Source of 
tannins

Source for 
dyes / inks

Source 
of useful 

fibres

Crataegus monogyna, hawthorn • · • • • • · · ·
Corylus avellana, hazel • · • • • • • · ·
Quercus sp., oak • • • · • • • • ·
Betula pendula, silver birch • • • • • • • • •
Fagus sylvatica, beech • · • • • • · · ·
Acer campestre, field maple • · • • • • · · ·
Salix alba, willow • · • • • • · · •
Fraxinus excelsior, ash • • • · • • • • ·
Prunus spinosa, blackthorn/sloe • · • • • • • • ·
Euonymus europaeus, spindle tree • · • · · • · • ·
Sambucus nigra, elder · · • • • • · • ·
Populus sp., poplar • · • • • • · · •
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understorey (of possibly coppiced taxa), hedgerow and field 
boundary components and stream-side trees. It is possible 
that the inhabitants of Alfred’s Castle exploited mosaics 
of intact woodland, margins of woodland and hedgerows 
surrounding agricultural fields. From the charcoal record 

alone it cannot be assumed that there were large expanses of 
uninterrupted ‘blanket’ woodland during the Middle Iron 
Age, but it is likely to have been much more extensive than 
the present day, when only isolated and scanty pockets of 
ancient woodland survive.


