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Chapter 1. Introduction

I. Background to cremation

Until fairly recently, archaeological cremations excavated
in this country were largely ignored because it was thought
no information could be gleaned from them. Some of the
early pioneers of cremation studies in this country, e.g.
Wells (1960) and Spence (1967), attempted to dispel this
impression but were largely unheeded in practical terms.
This dismissive attitude still persists in some quarters.

Cremation was practised in Britain during parts of the
Neolithic, Bronze Age, Late Iron Age, Romano-British
and Anglo-Saxon periods. The rite disappeared in the
sixth-seventh centuries AD, possibly to some extent under
the influence of Christianity (Thomas 1985), and was not
to re-emerge until the late nineteenth-century. Since then,
cremation has increased in popularity and about 70% of
the population now choose to be cremated rather than
inhumed. Modern cremations in Britain are carried out in
gas-fired cremators but examples of pyre cremations may
be found from ethnographic and anthropological sources.

Cremation is the deliberate burning of a body as part
of a ritual for disposal of the dead. The chemical process
is one of oxidation. The final product is a complete
skeleton reduced to the mineral component of the bone.
The bones may vary in colour from mostly white through
to blue/grey or sometimes black; they are slightly
shrunken, broken and twisted but the individual bones are
usually recognisable. The weight of bone from the average
adult is about 2500-3000g. The variables which will
affect the cremation process and the final product are
outlined in Chapter 5:I.

Archaeological cremations may be contained in urns,
pits or stone-lined cists. They may be found as individual
deposits or in cemeteries, the largest of which are
Anglo-Saxon. The cremations may contain grave-goods
and/or animal bone, the latter being most common in the
Anglo-Saxon period.

With a complete cremation it should be possible to
ascertain the age and sex of the individual, and to identify
any pathological lesions (lesions are changes to the bone
as a result of disease or trauma). With archaeological
cremations there are limits set by the incomplete
collection of the remains after cremation for burial and any
subsequent disturbance to the site.

II. Setting
(Figs 1 and 2)

Spong Hill, at TF 981 195, lies on the southern edge of the
parish of North Elmham, overlooking the River
Blackwater to the south. The cemetery is situated on the
southern end of a low ridge, and extends part-way down
the steep dip into the Blackwater valley.

The underlying geology of the site is sand and gravel
on the edge of the boulder clay, which predominates over
the area of mid-Norfolk (Fig. 2; Healy 1988). These
Hungry Hill gravels (Straw 1973, 337-341; Philips 1976,

226-227) consist of cobbles with finer sub-angular flint
gravel in an orange sand matrix.

The present soil is extremely flinty and fairly
homogeneous. The depth of soil varies across the site,
being very shallow, about 15cm, on the hill top north of
the cemetery, increasing to about 30cm in the northern part
of the cemetery itself, and up to 80cm deep in the southern
portion on the hill slope.

III. History of the cemetery excavation

The existence of the cemetery at Spong Hill was first noted
in 1711. Atleast 120 urns, then thought to be Roman, were
found by labourers repairing a fence and subsequently
investigated by Peter Le Neve, a local antiquarian (details
in Hills 1977). In his letter printed in the Transactions of
the Royal Society 1713, 257-260, he notes:

As for the Contents (by what I can hear) they were
generally the same. I have open’d several of them, and
found in all of them plenty of pieces of broken Bones,
some Black with burning, and some turned to Ashes
with some pieces of coarse Glass run and sticking to
the bones; which whether it proceeded from anything
of that kind burnt with the Body, or only the sandy
Earth vitrified with the strength of the Fire (as I am
inclined to think) is doubtful.

The notebook of a 19th-century antiquary, James
West, containing a diagram of an urn, states ‘This urn was
dug up at N.Elmham in Norfolk 11 May 1718 out of a
place where several more are daily found.’

Tom Martin’s Church Notes, Vol.II (Norfolk Records
Office, Rye Manuscript 17) for 1746, mentions a trip made

.. with the Rev. Mr Thomas Gregory, vicar of
Elmham, to the close where so many urns have been
lately dug up...Mr Gregory had a middle-sized urn by
him never before opened. I found nothing but bones
and gravel in it, so hard and compacted, that with
difficulty I could get them out of the urn. Mr Gregory
gave me a Pile made of the same earth...he says many
of them stood in rows about 12 to 14 inches distance,
upon a pavement, hard, of the same material and he
imagined was the place where the funeral pile was
used all about them.

Gurney (forthcoming) discusses these ‘Pile(s)’ in
more detail, his suggestion being that they may be kiln
firebars.

More urns were recovered in 1852 and a single urn was
ploughed up in 1926. All but a few of these early urns are
now lost; the contents were considered of little or no
interest and were discarded at the time of their discovery
(see Chapter 4).

In 1954, following the discovery of yet another urn
early in the year, the Dereham and District Archaeological
Society, under the direction of Dr Puddy, conducted a
series of small-scale excavations on Spong Hill. At least
eight urns were recovered with fragments of many more.
The few restored urns and grave-goods are on display in
Dereham Museum, but unfortunately, as was standard
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Figure 2 Location map of Spong Hill, showing rivers, parish boundaries and evidence of Saxon occupation.

procedure at that time, the vast majority of the bone was
discarded. It has been possible to retrieve from the
museum (thanks to Mrs M. Cook) part of two cremations,
numbers 3 and 14.

The threat of possible destruction to the site in 1968
prompted further investigation by the Norfolk Museums
Service, under the direction of Barbara Green and Peter
Wade-Matrtins. The intention was to ascertain the extent

and degree of survival of the Saxon cemetery. Forty-seven
urns, numbers 20-67, were excavated in that season.
This was the prelude to the total excavation of the
cemetery, which was conducted annually between 1972
and 1981, in the first year under the auspices of the
Norfolk Research Committee and thereafter by the
Norfolk Archaeological Unit. During the first three
seasons, Warsaw University contributed a team of



excavators and carried out some of the post-excavation
work. Results are presented in Hills (1977), Hills and Penn
(1981), Hills ez al (1984), Hills et al (1987), Healy
(1988), Rickett (forthcoming) and Hills er al
(forthcoming).

IV. The osteological investigations

Dr Calvin Wells examined and produced a preliminary
report on the cremations excavated in 1968 (unpublished).
In order to maintain consistency with the rest of the report,
these cremations have been re-examined by the writer and
are presented in this volume.

It was originally intended that work on the cremated
bone would be done by osteologists in Poland, at the
University of Warsaw. To this end, the cremations from
the 1972 and 1973 excavations (about 340), together with
their grave-goods, were shipped to Poland. The University
did not find it possible to complete their investigations
however, and the bone was returned in 1978.

Glenys Putnam examined some of the cremations as
part of her doctoral thesis at Cambridge between 1979 and
1984. A sample of about 500 cremations were analysed
and results from 100 are in archive (unpublished).

In 1984, the director (Dr Catherine Hills), the Norfolk
Archaeological Unit, and the funding body (H.B.M.C.E.)
decided that a full-time osteologist should be employed,
to undertake the full examination of the cremated bone. In
1985, the writer commenced work, analysing and
re-examining the entire collection of 2,384 cremations.
The results of this work are presented in this volume.

V. Aims of the study

The writer was employed in order to identify all the
cremations recovered from Spong Hill and to produce a
report. It was not originally intended that the report would
form a research document and time has been limited.
However, with a collection of this size it was inevitable
that during the examination certain research possibilities
would become apparent.

An assessment is given of the reliability and
practicality of the various methods of identification when

applied to cremated bone. The usefulness of examination
of modern cremated remains, as a test of these methods,
is emphasised.

It is important to understand the process of cremation.
The large number of variables which may affect it become
glaringly apparent on a visit to a modern crematorium. By
studying the processes and examining the final product, a
greater understanding of pyre technology and the rituals
followed by the Anglo-Saxons during the cremation of
their dead may be achieved.

A surprising number of pathological lesions and
morphological variations were noted during the
examination of the Spong Hill bone, including some not
previously noted in cremation burials.

The analysis of such a great number of cremations with
the attendant detail of information has proved to be
time-consuming and it was not possible to explore all the
research potential in any depth, or to express with the
desired clarity the information in some areas. However,
enough is presented here to show that future work on this
and other cremation cemeteries in Britain should be of
great interest to the archaeologist. The attitude of Tom
Martin (1746), that urns contained ‘nothing but bones and
gravel’ and therefore may be ignored, which has persisted
for so long, may at least be revised.

VI. Note

Early in 1992, after submission of the final draft of the
volume (June 1991), additional cremated bone from three
cremations already included in the data (contexts 1644,
1651, and 1828) and one cremation previously missing
(1829) was found (see IV above).

The writer has analysed this additional bone, the
findings from which are included in Table 2 and Table 7
(microfiche). In view of the fact that the information
would make little difference to the general discussion and
conclusions, it was not felt necessary at this advanced
stage to include the information in the overall text. The
reader should note, however, that one less cremation is
now missing, one more infant identified, one ' other
cremation includes animal bone (1829) and one other
includes grave-goods (1651).






Chapter 2. Methods

I. On-site and post-excavation treatment

Although recorded like contexts, the urns have a separate
number sequence (see below: bone from contexts).
During excavation, each urn received an ‘urn number’.
Some ‘urns’ consisted of scattered spreads of sherds
and/or bones not easily distinguished as an individual
burial. Co-ordinates, associations (other urns mostly),
condition of urn, decoration and grave-goods, were noted
on the ‘urn sheets’ where appropriate (see ‘Catalogue(s)
of Cremations’, Hills 1977, Hills and Penn 1981, Hills et
al 1987 and forthcoming). Each urn was planned and most
were sectioned. The on-site treatment varied slightly
depending on the condition of the individual urns, all of
which were originally deposited upright. Urns which had
been substantially damaged and could not be lifted intact
were excavated in situ. Those urns which could be moved
were excavated, bandaged, then lifted and taken into the
finds shed. The um fills were then excavated in 10mm
spits, a section drawing being produced in each case (see
Chapter 6 and ‘Catalogue(s) of Cremations’). In this way
the distribution of bone within the urn, and the position of
grave-goods or stones, were illustrated.

The bone from each urn was collected using a standard
kitchen sieve (mesh size 1-1.5mm) and dry brushed. Any
obvious finds were removed at this stage. Some of the
cremations were re-sieved once or twice more at a later
stage, to recover further grave-goods (see below and
Chapter 6).

Extensive post-excavation work followed to
reconstruct broken urns. During this process sherds of
what were thought to be adjacent urns, were sometimes
found to be one-and-the-same vessel. Conversely, what
had been excavated and numbered as a single urn,
occasionally proved to contain sherds of two or more
vessels.

A number of ‘un-urned’ cremations were found, i.e.
deposits of cremated bone only. These were treated in
exactly the same way as the other, urned, cremations and
allocated numbers in the urn sequence during excavation.

In addition to the individual cremations excavated,
two groups of material were recorded, neither of which
yielded much useful information.

During excavation, the entire site was divided into five
metre grid squares, for ease of recording and reference. A
mixture of cremated human bone and animal bone (mostly
burnt) was recovered from 165 of the grid squares across
the site. This was all surface material (see Rickett
forthcoming, for details of excavation), and could be of
any date from Roman to modern.

The bone from each grid-square was weighed and
sorted. A brief analysis was made of each collection to
extract any finds, note whether animal or human bone was
present and if present, whether cremated or not.

Bone was also collected from other excavated
contexts. Most of the bone in post-medieval contexts is
there as a result of the 19th-century ‘urndigger’
disturbances. The context bone is much more of a mixture

of cremated and unburnt animal bone than is the bone
recovered by grid square, with an emphasis on the animal.
146 of the contexts contained some cremated bone. The
bone was weighed and sorted in the same manner as the
grid-square bone.

I1. Osteological procedure

Standard procedures must be followed in order to produce
a workable data base, regardless of the size or condition
of a cremation. The basic procedure used with the Spong
Hill cremations aimed to produce the maximum amount
of useful data, within the allotted time and resources. As
some time and money had already been spent on
osteological studies (1972-1984, see Chapter 1) which
subsequently had to be abandoned, cost-effectiveness was
an important consideration; this work was not intended to
be a research project.

It is likely that, had more time been taken to examine
the cremations, some additional information would have
been gleaned; this is particularly true with respect to the
pathology. It is also likely that if the writer had the
opportunity to re-examine some of the cremations looked
at early in the project, more fragments could now be
identified, the ability to identify small fragments of
cremated bone having increased with four years practice
on such a large number of cremations. However, it is
doubtful that the basic identification of number of
individuals, age and sex would vary; it would be the
‘research’ aspect which would benefit.

For the purpose of this particular study, the procedures
outlined below were followed.

Each cremation was passed through a stack of three
sieves of 10, 5 and 2mm mesh size. The weight of bone
present in each sieve was calculated as a percentage of the
total weight of the cremation (Table 7, microfiche). This
enabled an assessment of the degree of bone
fragmentation in each cremation. The usual measurements
of maximum fragment size of skull and long bones were
also taken (Table 7, microfiche). The writer believes that
the percentage fragmentation provides a more
representative, overall view of how fragmented each
cremation is. If only maximum fragment size were
recorded, a biased view would be presented if, for
example, only a few large fragments were present in a
cremation where the majority of bones had suffered
heavier fragmentation. A subjective comment on
fragmentation, such as ‘well’ or ‘moderately fragmented’,
is insufficiently exact, and leads to problems in comparing
data from different sites/specialists.

The size of each collection is represented by weight
rather than by volume or number of fragments. It was felt
that either volume and or number of fragments alone could
be misleading. A heavily fragmented cremation would
have less volume than one of equal weight but with larger
fragment size. Likewise, the number of fragments in two
collections of the same weight may vary considerably,
depending on how large the fragments are. Though no



method is necessarily ideal, the procedure used in this case
was felt to give the most representative indication of both
size and fragmentation. Weight and number of fragments
would be best, but time consuming.

After sieving, the identifiable fragments of bone were
extracted for further examination, together with any
recognisable animal bone and grave-goods.

The animal bone was relatively easy to distinguish,
though made slightly more difficult by cremation. There
are the obvious differences in size and form of most
animal bones from their human equivalent. Animal bone,
even when closely comparable to human bone, will appear
heavier and denser in structure. It will often fissure and
break differently in cremation to the human counterpart,
as a result of different bone density and musculature (see
Chapter 5). In animals, the medullary and spongy bone
formation is different from the human, as are the sites of
epiphyseal/metaphyseal fusion in the immature
individuals. Fragments identified as animal bone by the
writer were removed to be sent to the specialist (Julie
Bond). It is likely that odd fragments of long bone shaft
were overlooked by the writer in cremations containing
large quantities of animal bone.

It is not possible with cremated remains to refer every
fragment to an individual bone. Much of the collection
will be small fragments of long bone shaft or spongy bone,
which cannot definitely be identified as being from a
particular bone. The quantity of identifiable fragments in
any particular cremation will depend to a large extent on
the degree of fragmentation; it is obviously easier to
identify larger fragments of bone than smaller ones. It will
also depend on the area of the body; even as quite small
fragments, areas of the skull are relatively easy to identify
because of the unique appearance of the bones.
Alternatively, considerable difficulty may be experienced
with fragments of long bone. For example, the dorsal
surface of the femur, with its strongly defined muscle
attachments, is easy to identify; a small fragment of
anterior shaft, however, may be confused with fragments
of humerus. Similar confusion may arise between small
fragments of radius, ulna and fibula shaft. In these areas
of possible confusion, bone was left as ‘unidentified’,
rather than risking the bone being placed in the wrong
category.

The identifiable bone was divided into four categories:
skull, axial (including innominates), upper limb and lower
limb. Each fragment was identified and recorded within
its category (anatomical terminology from Gray 1977 and
McMinn and Hutchings 1985) with notes relating to
fusion (where relevant), sexual dimorphism, pathology
(morphological variations were included in this section
though not actually pathological), colour, condition and
the fusion of any grave-goods. These results are presented
in total in Details of Cremation Identifications (archive).

The weight of identifiable bone was calculated as a
percentage of the total weight (Table 7, microfiche). This
figure will give the reader an impression both of how
much information it was possible to extract and, by
implication, the degree of fragmentation (see above).

The weight of each species of animal in a cremation is
recorded in the ‘Animal Bone’ field in the details
(archive). The total weight of animal bone in a cremation
is presented at the end of the same field as a percentage of
the total weight of cremated bone. By comparing the
percentage of identified human bone against that of

identified animal bone, an indication of how much of the
cremation was composed of animal bone is given. It
should be remembered, particularly in collections which
contained large quantities of animal, that fragments of
unidentified animal bone will probably have remained
mixed in with the ‘unidentified’ (i.e. individual bone
unspecified) human bone.

The quantity of bone within each of the four identified
categories was weighed and is expressed as a percentage
of the total weight of identified material (Table 7,
microfiche). It should be possible to recognise any bias in
the collection of certain areas of the body after cremation.
It should be remembered, however, that the four
categories would not be equally divided by weight if the
entire skeletal remains were present. The total weight of
a dry skeleton is about the same as the cremated skeleton.
The percentages by weight of the four areas are as follows:

skull:18.2%

axial:20.6%

upper limb:23.1%

lower limb:38.1%.

III. Criteria for assessing number of

individuals
(Figs 3-10)

Only the clear duplication of several bones should be used
as an indication of the presence of more than one adult in
a cremation. In cases of an immature individual deposited
with an adult, the difference in the sizes of the bones and
the stage of development should be immediately obvious,
though duplication of bones should still be apparent in
many cases. However, even in the event of immature
bones occurring with those of an adult, care must be
exercised to ensure that sufficient bone is present to
illustrate a genuine multiple cremation and that the
apparent duality is not a result of contamination, either
from disturbance of the site, or re-use of a pyre site.

The great risk of contamination is a major reason for
not using single duplications of bones as indicative of
more than one individual in a cremation, coupled with the
fact that a single bone, or even a couple of bones can
hardly be classed as representative of an entire adult.

Apparent contradictions in sexually dimorphic traits
of the skeleton are insufficient indicators of multiple
cremations, where they are not supported by duplication
of bones. As may be seen from present-day populations,
it is quite possible to have gracile males or robust females,
and within any group of skeletal material, cremated or not,
there may be variation in the definition of sexual traits. To
say, for instance, that robust long bones and some gracile
skull features signify the presence of two individuals of
different sex is far from being a safe practice.

Bones of different colours are also not an indication of
multiple cremations. It is common for the bones within a
single cremation to show variations in colour (see Chapter
5).

For these reasons, it is imperative that a specialist has
access to the site records and drawings in order that the
presence of intrusive bone, there as a result of
contamination from disturbed neighbouring cremations,
is not taken as an indication of genuine multiple burial.

At Spong Hill, only about 15% of the urns were totally
undisturbed. A large number had suffered from plough
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damage, resulting in crushing or smashing of the vessels.
As may be seen from the site plans (Figs 3-7), many of
the urns were placed close together, increasing the risk of
contamination if disturbed. Contamination is apparent
from the number of sherds recovered from disturbed
collections which, during post-excavation, were found to
belong to a neighbouring urn (Plan 233 in archive
‘Showing movement of stamped sherds across the site’).
In the same way, fragments of bone must have
occasionally been transferred from one urn to another in
areas of disturbance. The movement of bone may not have
been as dramatic as that of the sherds. It was often apparent
that not all of an urn had been filled with bone (Chapter
6). Hence if only the upper part of an urn were removed,
the cremated bone itself may have been undisturbed.

The weight of bone in a cremation can rarely be taken
as indicative of the number of individuals present,
particularly where the collection contains animal bone as
well as human. At Spong Hill, from the complete urns
containing a single adult and no animal bone, the average
weight of bone was 812.4g, with a range of weights
between 117.2-3105.1g. The largest overall cremation
from a complete urn was 3374.8g, but this urn also
contained animal bone. The complete, multiple, adult
cremations ranged between 1166.9-2008.1g. The average
weight of undisturbed multiple cremations was higher
than the average weight of undisturbed individual
cremations. However, a larger number of single
cremations than multiple ones, contained more than the
average weight of bone from the multiple cremations. Add
to this the variations in weight as a result of animal bone
and/or disturbance, and the unreliability of using weights
to identify multiple cremations becomes obvious.

Where apparently intrusive bones were noted at Spong
Hill, it was usually possible, with the aid of the site
records, to provenance the bone to a particular
neighbouring urn. In a few cases, however, where urns
were buried some way from any other urn, or with
undisturbed urns, contamination could not have taken
place due to disturbance. In these few instances it would
seem that contamination had taken place before burial,
perhaps through the re-use of a pyre site (see Chapter 6).

Only in instances where there are several clear
duplications of individual bones, with little possibility of
contamination, have multiple adult burials been
identified. This occurrence is usually obvious; skull
bones are frequently present, most of them are easy to
identify even as small fragments, and they occur either
singly or in pairs within the skeleton; for example, the
external occipital protuberance, the mastoid processes or
the malar processes (Figs 8 and 9). The atlas and the axis
vertebrae (Fig.10) are also useful, being of distinctive
appearance and occurring singly within the skeleton.
Often, multiples of long bone articular surfaces are also
represented in dual cremations.

IV. Criteria for estimation of age
(Table 1, Plates I-VI)

Estimation of the age of immature individuals is relatively
easy. Beyond 25/30 yr (the approximate age of the last
bone fusion within the skeleton and the eruption of all the
permanent teeth) there are, as with inhumations,
problems. With cremations these problems are
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compounded by the fragmentation of the bone and by the
incomplete collection of the remains for burial.

The largest complete individual cremation from
Spong Hill weighed 3105.1g, which is the weight one
would expect from a fairly large adult. However, the
average weight of material recovered from the
undisturbed urns was only 812.4gm, ¢.2740%
(depending on the size/robusticity of the individual) by
weight of the amount one would expect. Although a
proportion of the bone would doubtless have been
irretrievable dust (up to 30%, McKinley 1993 b) the
larger part would have been collectable fragments (see
Chapter 5). It would appear therefore that in the vast
majority of cases complete collection of the remains after
cremation did not occur, or, at least, that they were not
deposited in the urn for burial. Certain parts of the skeleton
are more useful than others for ageing and if those parts
are not amongst the fragments collected, identification
may be somewhat tentative (see Chapter 4).

The age of immature individuals was assessed from
the stage of tooth development ( Van Beek 1983) and bone
fusion (Gray 1977; McMinn and Hutchings 1985), (Plates
I-1V).

Unerupted tooth crowns often survive cremation,
being protected from the full force of the heat by their
position in the crown crypts of the maxilla or mandible.
Erupted teeth tend only to be represented by the roots, the
enamel having shattered as it expanded rapidly in the heat
of the pyre.

Young adults, up to the age of 25/30 yr, may easily be
identified, provided fragments of iliac crest in the
innominate and/or medial clavicle had been collected.
These are the last areas of epiphyseal fusion in the
skeleton. However, there may be considerable difficulty
in ageing adults over 25/30 yr (Plates V-VI).

The patterns of occlusal wear in teeth, devised by
Brothwell (1972a) as a guide in ageing, cannot be used to
help assess the age of cremated individuals. Shattered
tooth enamel (see above) was rarely collected, and even if
it were, it would be virtually impossible to interpret.
However, there were occasions where excessive. tooth
wear has resulted in the total erosion of the crown, leaving
only the roots and the polished occlusal surface in the
cervical region. Further excessive wear may lead to the
eventual loss of the tooth and resorption of the socket. The
latter may be recognised in cremated bone and suggest the
presence of an elderly individual. Care must be taken,
however, to ensure that tooth loss was a result of excess
wear and not of dental disease (see Chapter 7).

The degree of cranial suture fusion was formerly held
to be a fairly reliable indicator of age. More recent work
however, has called into question the use of the method
(Brothwell 1972a, 38). There would seem to be a general
trend towards increased fusion of the sutures over time,
but it does not necessarily follow that lack of fusion
indicates a younger individual. During a recent.visit to a
crematorium, the writer observed the cremated remains of
a 97 year old individual, in which none of the cranial
sutures had fused. However, with the overall paucity of
evidence from which to assess age, the degree of suture
fusion has been used as a general guide.

Most age identifications in adults are assessed from
the various degenerative processes associated with
ageing.
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Plate I No.3134, young infant. Showing unerupted deciduous tooth crowns (top right), petrous temporals and vault
(below), unfused epiphyses, metaphyses and diaphyses (right-left). Unidentified fragments at bottom.
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Plate II No.2946, infant. Showing left petrous temporal, frontal vault and long bone shaft (top left) and vault
fragments (bottom left). Unidentified bone (right).

Plate III No.2775, older infant. Showing vault (centre left), unerupted tooth crowns and petrous temporal (centre),
lower and upper limb (centre right), ribs (bottom left) and vertebrae (centre bottom). Unidentified bone at top.
Reproduced at 90% actual size.
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Plate IV No.2405, young juvenile. Showing unerupted tooth crowns (centre), ribs and vertebrae (below), vault (left)
and limb bone (right). Unidentified bone (top right). Reproduced at 88 % actual size.

The pubic symphysis of the innominate does not often
survive in cremated material. Where it is present, the
degenerative wear pattern on the symphyseal face has
been used with broad age groups (Brookes 1955). This
method is of greatest use for adults within the young and
mature ranges, but only about 4 % of the adults from Spong
Hill presented this particular bone fragment. The auricular
surface of the ilium has a considerably higher survival rate
than the pubis, and age assessment may be conducted in
a similar manner (Lovejoy et al 1985). The age categories
with this method are more difficult to define, but it has
proved useful as a general indicator.

The degree of degenerative changes in various parts of
the skeleton provide a useful indication of the age of an
individual. Spondylosis deformans in the vertebrae,
osteophyte development on joint margins, and diseases
such as degenerative disc disease and osteoarthritis, have
been found to increase with age (Rogers et al 1987).

Wherever possible, a combination of the above
methods has been used. The confidence of the assessment
depends on the quality and quantity of information
available. In some cases it was not possible to age with
greater accuracy than ‘adult’, or ‘subadult/adult’, where it
was obvious that an immature individual was not
represented.

There are other, and to some extent more reliable,
methods of ageing available, which it did not prove
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possible to use within the limits of this project. These
methods require specialist equipment and are
time-consuming and therefore expensive, especially when
dealing with a site of the size of Spong Hill.

Singh and Gunberg (1970) have produced some
interesting results in quantitative histology from osteon
counts. Explained simply, bone is not a static material;
from the time it has completed its development, ‘it is
constantly being resorbed and reformed. This process is
carried out by cells which create small ‘tunnels’ or
‘osteons’ within the bone. The longer one lives, the more
osteons will be present in a given area of bone. Although
bone shrinks on cremation, the osteon structure remains
intact (Herrmann 1977, Piontek 1976).

A preliminary investigation has been undertaken on a
small sample of the Spong Hill cremations by Neil
Garland, to assess the potential of osteon counting in
ageing cremated bone. It has been possible to process and
impregnate the bone with resin, but difficulty has been
encountered in producing intact, handground sections.
This is probably because the process of cremation has
affected the natural porosity of the bone (by dehydration
and shrinkage changing the crystal structure, see Chapter
5), thereby inhibiting the infiltration of the centre of the
bone by the resin. Were it to prove possible to use this
method with cremations it could be of great use, as it
would cover those age groups most difficult to assess. An



Plate V No.1665, younger mature female. Showing upper limb (centre left), skull (top), axial (centre) and lower
limb (centre right). Unidentified bone at bottom.

additional problem, however, would be the need to know
the sex of the individual to be aged, as there is sexual
dimorphism present in the osteon development.
Methods used for ageing in forensic odontology
(Gustafson 1947, Whittaker 1982), have met with success
in archaeological material. Measurement of the developed
degree of translucent dentine at the apex of the tooth roots
has achieved an accuracy of +7 years ageing in recent
studies of the Spitalfields inhumations (Whittaker, pers.
comm.). The method requires thin-sectioning of the
material for microscopic analysis. As yet, attempts have

17

not been made to age cremated bone using this method.
Thin-sectioning should be possible, though the process
may encounter problems similar to those found when
sectioning for osteon counting.

Throughout the analysis, age categories rather than
age in years have been used (Table 1).

Even with tooth development in infants and juveniles,
the accuracy to which an age in years may be attributed
decreases with age. At six months, one may give an
accurate age to within two months. This increases by the
age of two years to +six months, at four years to tnine



Plate VI No.1647, younger mature male. Showing upper limb (centre left), skull (top), axial (centre) and lower limb
(centre right). Unidentified bone at bottom.

months and so on. The age at which epiphyseal fusion
takes place varies similarly; in both cases, it is known that
female development is in advance of male. Different
reference books suggest slightly different ages of fusion
for the various epiphyses, and there is bound to be a certain
amount of variation between individuals anyway.

Once adulthood is attained, the accuracy to which age
may be estimated diminishes even further. Individuals
appear to age at different rates depending on a variety of
genetic and environmental factors. Although it is
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generally held that degenerative processes increase with
age in both frequency and severity, hard and fast rules and
close age ranges cannot be adhered to with confidence.
This argument has been reinforced by recent work on the
Spitalfields crypt collection. The ages produced during
examination of the skeletal inaterial illustrated a tendency
to over-age those individuals under 45 years and
under-age those over 45 years. This analysis also
illustrated the genetic links affecting the degenerative
ageing processes, the members of one family were
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Figure 11 Areas of skeleton used for measurements to indicate sexual dimorphism. After Gejvall (1981).

infant 04 yr. (young 02 yr. older 34 yr.)
juvenile 5-12 yr. (young 5-8 yr. older 9-12 yr.)
subadult 13-18 yr.  (young 13-15 yr. older 16-18 yr.)
adult: young 19-25 yr.

adult: mature 2640 yr.  (younger 26-30 yr. older 3140 yr.)
adult: older 40+yr.

Table 1 Age categories.

consistently over-aged, whilst the members of another
family were consistently under-aged (M. Cox, pers.
comm. 1989).

It is for these reasons that age categories are used, both
in this, and in other studies undertaken by the writer.

V. Criteria for ascertaining sex
(Fig. 11)

The ease of sexing, as with ageing, largely depends on the
presence of certain bones within a cremation. As
explained in section III above, there rarely seems to have
been complete collection of the cremated remains, which
leaves an incomplete record on which to base the
assessment, and all the additional problems that entails.
Sexing of the Spong Hill material, as with most human
skeletal remains, was restricted, with a couple of
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exceptions, to adults because the sexually dimorphic traits
of the skeleton are usually insufficiently defined in
immature individuals. The sex of the adults was assessed
with varying levels of certainty, depending on the quantity
and quality of information available. Assessment was
based on the sexually dimorphic traits of the skeleton, as
outlined by Brothwell (1972a) and Bass (1987).

‘The innominates provide the most secure evidence of
the sex of an individual, being directly linked with
childbirth. Fragments of innominate were frequently
recovered from the Spong Hill material, particularly the
area of the greater sciatic notch. Unfortunately, the
fragments were not always sufficiently large enough to
observe the angle and enable secure sexing. The skull was
almost always well represented and this area of the
skeleton is probably the second best to use for the
determination of sex. The male skull is typically larger and
more robust, with greater definition of features, such as
the mastoid processes, supra-orbital ridges and the
external occipital protuberance (Figs 8 and 9). The
post-cranial skeleton may also provide information about
sex. As with the cranial features, the female skeleton tends
to be smaller and more gracile than the male. These
features may be most evident in the relative sizes of
articular heads and the robusticity of muscular tendon
attachments.

However, caution must be applied. There are
variations in the reliability of certain features between



skeletal groups (i.e. groups from different periods or
different places). Whereas some groups may display quite
clear definition of a certain feature between the sexes,
another may not. There is always a degree of overlap
between the sexes within any one group. It is not
acceptable, therefore, to sex a cremated individual on the
strength of a single dimorphic feature. Several
corresponding features are needed to provide a reliable
assessment. Traits may contradict one another within a
single cremation. In these cases, the individual is best left
unsexed. A ‘points’ system, similar to that suggested by
Acsadi and Nemeskéri (1970) may be used. At Spong Hill,
a four-tier system of categorisation was used:
unquestioned, probable (?), possible (??), and unsexed.

There has been a growing tendency in recent years to
apply metrical criteria in the determination of sex within
cremated material, to increase the objectivity of the
methods described above (Gejvall 1981, Van Vark 1975,
Wahl 1982). Holck (1986) has outlined some of the
methods and various authors’ objections to their use for
the sexing of cremated bone. Particular reference is made
to the limitations of measurements of vault thickness and
cortical thickness of the long bones, where there may be
considerable variation in thickness over the areas
suggested for measurement.

Where practical within the Spong Hill material,
measurements were made to proyide additional evidence
for sexing, but numerous problems with the applicability
of the methods became apparent over time, showing their
limited use for archaeological cremations.

Both Gejvall and Van Vark devised their
methodologies with reference to modern cremated
material, thus of known sex. This also means, however, as
will be demonstrated in Chapter 5, that more or less the
entire skeleton would have been present, and that the bone,
particularly the articular heads of the long bones, would
have been less fragmentary than is usual in archaeological
cremations. A major problem in applying the methods to
archaeological cremations is that many of the bones
needed to take the measurements from, particularly the
seventy-nine measurements suggested by Van Vark, are
either not present at all or only as fragments of an unusable
size. Of these seventy-nine measurements, the writer has
estimated that only 7.6% may be taken frequently, 8.9%
occasionally, and a further 10.1% rarely. The remaining
73.4% of measurements can be taken so rarely (once in
2,500 is hardly statistically viable), they are barely worth
considering. Variations in the amount of shrinkage
between and within cremations (see below) creates
additional limits to the application of the methods.

With the Spong Hill bone, not all of the measurements
that could have been made were recorded, though a
subjective record of relative sizes was made.
Measurements of the articular heads were taken where
they survived entire. The most frequent survivor was the
radial head, of which thirty-eight were measured, that is,
only 2.6% of the adults identified. It will be apparent from
this low percentage of survival that, even though relevant
bones will survive in some cases, the same bones will not
be recovered in every case. This makes meaningful
statistical analysis of the collected data difficult. It is felt,
however, that the recording of a selection of the more
commonly occurring measurements suggested by Van
Vark is a useful addition to the sexing criteria, especially
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when the results are used in conjunction with the other,
non-metrical analyses.

As it is not possible to be sure that the required point
of maximum vault thickness in Gejvall’s stipulated ‘1a’
area (Fig. 11) was amongst those fragments of vault
collected for burial, there is likely to be a bias towards
sexing an individual as female using this trait alone, see
McKinley (forthcoming (c)) for further discussion. In an
attempt to counteract the bias, measurements were only
taken where at least six or more appropriate fragments of
vault were available. The ‘1a’ measure was taken in 272
of the cremations; the number of fragments, mean and
standard deviation for each are presented with the Details
of Cremation Identifications (archive). The results
showed the method to be of limited reliability, with few
of the readings falling into clear female or male groups. A
major problem with taking the thickness of the long bone
shafts as suggested by Gejvall (1981, and Fig. 11), was
the identification of the exact fragment of bone needed.
This difficulty was accentuated by small fragment size. As
with the skull vault, there are local variations in thickness.
It was not considered to be worth the extra time attempting
to use maximum cortical long bone thickness. A general
comment on size and robusticity of the long bones was
made instead.

In 1982, Wahl published a new criterion for sexual
diagnoses in cremated material, using the petrous
temporal (ear region). His data base was constructed on a
non-homogeneous group of 154 inhumed skeletons, the
dates of which covered 1200 years. The sex of the
individuals was assessed largely from the dimorphic traits
of the skull and, in two-thirds of cases, the post-cranial
indicators as well. A series of five variables was
constructed, the measurement of some involving a rather
complex process with lengths of cotton passed along some
of the narrower canals of the bone. Using this technique,
a variation between male and female was noted. However,
the graphs suggest that there was a large overlap between
the two groups for each variable.

Wahl had chosen the petrous temporal on which to
work because this particular bone is frequently recovered
in archaeological cremations. Applying this method to
cremated material, the problem of shrinkage is
highlighted. Wahl argues for a 8—10% shrinkage factor to
be taken into consideration, even though earlier, in the
same paper, he had pointed out that different workers had
calculated between 12-25% shrinkage factors in cremated
bone. Provided the measurements taken within each group
of cremations were compared only with each other and not
with inhumed material (which after all would not be
necessary), it would be safer to make no adjustments for
shrinkage at all. Shrinkage may vary considerably
between and within cremations depending on a number of
factors (see Chapter 5) and taking a single figure to cover
all eventualities is pointless.

This method was not attempted in the identification of
the Spong Hill cremations because the enormous
expenditure in time it would take to make the
measurements, balanced against the poor statistical
reliability of the end product, would not have made it
worthwhile. Future research may increase the viability of
the method, particularly as the petrous temporal is so
frequently recovered. However, it would be of interest to
see the method developed on a more homogeneous group



of individuals of known sex, on a similar basis to those
devised by Van Vark, who used modern cremated material.

With respect to all the metrical analyses outlined
above, the same point must be emphasised as with the
non-metrical methods, that no single dimorphic trait
should be used to assess the sex of an individual, whether
cremated or not. There is too much variation within a
group, and certainly between groups, to make this
acceptable. A combination of metric and non-metric
analysis provides the ideal base for assessment. Caution
should be exercised when comparing the metrical results
from two groups of skeletal material, where considerable
variation may arise. There is a danger with metrical data
that the information will be taken as an exact, universal
measure, but each human skeleton is highly individual and
does not always lend itself to such treatment.

At all times, the sex of the individual was assessed on
the osteological evidence alone and not on the associated
grave-goods: the writer did not become acquainted with
these until after the osteological examination was
completed.

VI. Stature estimation

Many European workers attempt to estimate the stature of
cremated remains using the diameter measurements of
humeral, radial and femoral heads (Malinowski 1969,
Gralla 1964). Gralla uses the regression equation obtained
by Miiller, calculating the length of the radius from the
diameter of the head and using one of the known methods
(which known method is not stated, possibly Trotter and
Gleser 1952, 1957), to estimate stature. The accuracy
obtained is claimed to be +7.5cm in skeletons of known
sex, and £10.0cm in those of undetermined sex. In her own
study on 162 inhumations from a medieval cemetery,
Gralla calculated a correlation coefficient between the
radial head diameter and the length of the skeleton in situ.
In this way, an estimate of body height with an accuracy
of +6.1cm for males and 5.5cm for females was obtained.
The formula for stature estimation devised by Malinowski
uses measurements of the humerus, radius and femur
heads. The data base was constructed upon a skeletal
group from the south of France.

Both these methods have been constructed using
archaeological skeletal material. The 1952 analysis by
Trotter and Gleser was carried out on 1200 military
personnel from American World War II casualties, all
males of known age and height. A further 825 individuals
from the Terry Collection were also studied. In the 1957
studies, a further 5517 individuals from the Korean War
casualties, all males of known age and height, were
examined. The relationships of stature to length of long
bones within the different ethnic groups represented was
found to differ sufficiently to require different regression
equations to be used. A variation in the estimated statures
between the two studies was also noted. A reliability to
within 1.47cm was found when the femur alone was used,
as against 2.07cm when an average of several
measurements was used. It was also found that a loss in
stature occurs as an individual ages and a shrinkage in long
bone length will take place as the bones dry out after death
(Trotter and Gleser 1952).
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There is a very great difference in the size and quality
of the data on which the methods of Trotter and Gleser
have been constructed, compared to those using the
diameter of articular heads. Even with the excellent data
base of Trotter and Gleser there are a number of variables
which come into play and we still have only an estimate
of known reliability. The writer has compared the two
methods of stature estimation, using long bone
measurements and the diameters of articular heads within
the same skeleton. The results showed a 4-5cm difference
(not including the minimum *1.47cm reliability using
Trotter and Gleser’s methods).

Obviously, it is not possible to use Trotter and Gleser’s
long bone measurements to estimate the stature of
cremated individuals. There are, however, numerous
problems in attempting to estimate the height of cremated
individuals using the measurements of the articular heads
apart from the objections outlined above.

Firstly, the relevant bones have to be present in a
complete state, to enable the primary measurement to be
made. As illustrated above, this is a rare occurrence. The
cremated bone from Spong Hill was not particularly
fragmentary, and yet, from the almost 2300 individuals
identified, there were only thirty-eight complete radial
heads, two complete humeral heads and no complete
femoral heads.

Secondly, the sex of the individual needs to be known
in order to ascertain which of the two sets of equations to
use with the Malinowski method, or to obtain better than
+10cm reliability with Miiller. The confidence with which
one may sex a cremated individual may be considerably
reduced compared with the ease of sexing inhumed
material (section V).

There is also the ever present problem of shrinkage
during cremation, variations between 0-25% being
recorded (Holck 1986). Using a universal shrinkage factor
is hardly adequate since individuals cremate differently
dependent on a number of variables, not all of which may
be allowed for (Chapter 5).

The ethnic variations noted by Trotter and Gleser,
necessitating the use of different regression equations for
different groups, highlight the unreliability of transferring
equations devised for use on one group to another, often
distant in time and space. Using a small data base on which
to calculate these equations will do nothing to alleviate the
inherent problems.

All these points suggest that an estimate of stature,
accurate to only +5-10cm, and based upon estimates to
begin with, is not only not worth the trouble but may also
be misleading. The unreliability of the end product does
not warrant the use of this method. Stature has not been
estimated for the mere 2.8% of the adult population of
Spong Hill for whom estimates may have been possible.
The writer feels, with the methods currently available, it
is more realistic to restrict comment to observations on the
relative size and robusticity of the individual. The
relevance of the latter point may be emphasised further
considering that the height of an individual in itself is not
static even in adulthood, height will decrease from a
maximum with age and even diminishes during the course
of a day due to fatigue.



Chapter 3. Results

A summary of the results, comprising the urn number,
total weight of the cremation, the number of individuals,
age and sex of the individual(s), pathology, animal species
and grave-goods in each urn, are presented here in
tabulated form (Table 2).

The full details for each cremation are in the Details
of Cremation Identification (archive). They include:

a) Urn number, with * if complete urn, or urn number
equal to/mixed with.

b) All identified bone in each category of skull, axial,
upper limb and lower limb. Any measurements taken and
description of pathological lesions/morphological
variations.

c) Description of pathological lesions/morphological
variations.

d) Type of pathology/lesions (including morph-
ological variations) and bones affected.

e) Bone with description of colour if other than
buff-white.

f) Species/species size of animal bone, weight of each
species and percentage by weight of the cremation
composed of animal bone. NB. ‘sheep’ = sheep/goat and
includes ‘sheep size’, see Appendix V for breakdown.

g) Type of grave-good material if fused to specific
bone.

h) Age and sex of each individual.

i) Number of individuals and number of urns.

j) Site co-ordinates.

It was originally intended that Julie Bond’s animal
bone report, on species, age, sex and elements identified,
would be included in the Details of Cremation
Identifications (archive). Unfortunately, the majority of
the information was not received until late in the project,
and lack of time necessitated a separate presentation of
this information in Appendix V (microfiche).

All cremation weights, percentages and maximum
fragment sizes are presented in Table 7 (microfiche).

Urn numbers were allocated as follows. Urns 3 and 14
were found in 1954. The cremations in both cases are
incomplete (Chapter 1). Urns 20 to 67 were recovered
during the 1968 trial excavations. Urns 1000 to 3326 were
excavated between 1972 and 1981. Details of the urns,
their condition, associations and grave-goods, may be
found in the Spong Hill reports Parts I, II, IV and V,
Catalogue(s) of Cremations (Hills 1977, Hills and Penn
1981, Hills et al 1987, and forthcoming). Numbers 3327
to 3334 were allocated by the writer during the
osteological investigation. (see archive). The latter
numbers were cremations extracted from grid-square/
context collections. One cremation, no. 3333, had
originally been incorrectly recorded, and published, as a
grave-good to inhumation 30 (Hills e al 1984).

There is a gap in the numerical sequence between
numbers 2240 and 2283. These numbers were given to
substantial parts of smashed urns found in an area of
modern disturbance (see Fig. 3). Bone recovered from the
area could not be attributed to any individual urn and was
put with the grid square collections (see Chapter 4).
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During the movement of the cremations, to Poland,
Cambridge and eventually back to the Norfolk
Archaeological Unit at Gressenhall, bone from fifty-eight
of the cremations was lost (1.7% of those originally
recovered). Considerable effort has been made to
rediscover the missing bone in the various possible
locations but although some was returned to Gressenhall
from Cambridge, not all was found.

I. Bone from grid squares and contexts

Almost every collection from each of the 165 grid squares
yielding bone contained cremated human bone, often with
fragments of burnt animal bone. Some collections were
very large; for example grid square 288 contained 1697.8g
of bone, representing fragments of at least two adults. A
large proportion of the bone must originate from the many
disturbed urns on the site (see above). It was not possible,
except in a few cases, to attribute any of this material to
any one urn. Even a total weight of cremated bone would
give no accurate idea of numbers represented, as so much
bone must have been lost following ploughing and other
agricultural activity. Also, as demonstrated in Chapter
2:1II, the weights of cremations may vary considerably. A
more realistic idea of minimum numbers in these areas of
disturbance is gained from weight of pot sherds (see
Chapter 4).

The collections from the 146 contexts containing
cremated bone differed from those from the grid squares.
There were none of the very large collections found in the
grid squares and there is less burnt animal bone and small
finds.

The information in both cases was of limited use.
(Details in archive).

I1. Guide to Table 2

Urn number
Every urn number allocated is represented, with the
exceptions noted above.

Urn numbers marked with an asterisk (*), were the
complete, undisturbed urns, those marked with a dollar
sign ($) contain parts of more than one urn.

As outlined in Chapter 2, post-excavation analysis
revealed that some separately numbered and fragmentary
urns were identical. This has resulted in the double
numbering of some cremations. In these cases, the in situ
urn fragments have been taken as representing the
cremation (x), whilst the joining urns (y) have been
suffixed with an equals sign (=) followed by the number
of the urn the sherds were found to have originated from
ie.y=X.

In the vast majority of cases, ‘un-urned’ cremations
were not separate cremations at all. Most were shown to
be either spills because of disturbance, deliberate deposits
of urn contents by 19th-century grave-robbers seeking
grave-goods, or deliberate deposits of part of a cremation



in the pit around an urn rather than all the bone being
placed inside. Again, an equals sign (=), has been suffixed
to these numbers giving the urn of origin as above.

Where one urn number is shown as equal to another,
the weight of bone is recorded, but further information
may only be present under the number of the urn of origin.
Details are still presented under each urn number in the
archive.

There were a few cases where a collection of cremated
bone was recovered which may have originated from one
of two or more urns. In most instances it was possible to
ascertain which was the more likely urn of origin, but in
some the bone was mixed. In the latter, each possible
associated number follows the equals sign i.e. y = x/x as
above. Only the total weight is given with the number.

Total weight
The total weight of all bone in each cremation. Weights
are in grams, to one decimal place.

Number of individuals

Where any uncertainty existed, either due to dubious
multiples (see Chapter 2), or to very small, disturbed
cremations i.e. less than 50-100g for an adult (which
represents only ¢.5% of the cremated body weight), the
number of individuals is question-marked e.g. ‘1/2?’ or
?2°. It was noted in Chapter 2:I that an urn number was
occasionally allocated during excavation to what proved
to be two or more vessels. No provision has been made in
this table to indicate number of urns, but a dollar sign ($)
after the urn number marks the presence of more than one
urn. The number of vessels represented by any ‘urn
number’ was recorded in the archive, and details may be
found in Hills (1977), Hills and Penn (1981), Hills et al
(1987, and forthcoming). It should not be assumed that
every number showing the presence of more than one
individual indicates a multiple cremation.

Age

Categories are shown in Table 1. The criteria by which the
assessments were made in each cremation may be found
in the archive.

Overlap between two categories is shown as, for
example, ‘subadult/adult’. Where more than one
individual was recorded, the entries are numbered, these
numbers will correspond to any recorded under ‘sex’.

Sex

Categories are given in Chapter 2:V. The criteria by which
the assessments were made may be found in the archive.
Any numbering will correspond to that in the ‘age’
section.

23

Pathology

Morphological variations, although not pathological,
have been included in this field. Type of
pathology/morphological variation and the affected
bone(s) are presented. Where possible, a diagnosis has
been made. Where this has not been possible, a description
of the lesion(s) has been given instead. Detailed
descriptions of the lesions in each case are presented in
the archive.

Animal bone

Where present, the species of animal or species size is
noted. The majority of the bone recorded as horse/cattle
size, is probably horse (Julie Bond, pers. comm.). For sake
of simplicity, ‘sheep’ and ‘sheep size’ bone has been
recorded as ‘sheep’. ‘Sheep size’ may included
sheep/pig/roe deer, but the majority is probably sheep
(Julie Bond, pers. comm.) This should also be taken as
‘sheep/goat’, as the species are very difficult to
distinguish. Animal accessory vessels are discussed in
Chapter 6:11.

Grave-goods

Numbers, materials and basic types are presented. For
further details see Hills (1977), Hills and Penn (1981),
Hills et al (1987 and forthcoming).

Key to abbreviations used in Table 2

Pathology

o.p. osteophytes

o.arthritis osteoarthritis

disc degen. degenerative disc disease

T.B. tuberculous

m. v. morphological variation

Animal

h/c horse/cattle size

pls pig/sheep size

u/id species unidentified

imm immature

AA. animal accessory (one of a pair of urns which
mostly contains the animal bone from a mutual
cremation of human and animal).

u/b unburnt

Grave-goods

Ag silver

Ae bronze

Fe iron

a/b antler/bone

t.s. toilet set: may include tweezers, razors, ear-
scoops, shears, altogether or in a combination of
at least two items. With or without ring.

S.W. spindle whorl

p-p- playing piece

obj object

dec. decorated

Table 2, Results of cremation identifications, follows.
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Chapter 4. Demography

Demography is the study of population statistics and is
used to analyse the age and sex structure of populations,
birth and death rates, life expectancy etc., and variations
within these fields over time; archaeological demography
(or palaeodemography) has the additional aim of
estimating population size. Archaeological demography,
however, is fraught with difficulties and limited in scope.
The osteoarchaeologist is always working with groups of
dead people, whereas the human geographer (for whom,
and by whom, demographic studies have been developed)
is generally considering groups of live people, as well as
records of the dead. Skeletal samples are not always
complete, and are often biased either as a result of ‘ritual’,
burial conditions or recovery. Age at death cannot always
be accurately determined (Chapter 2).

A further problem is that the size of an archaeological
population and the death rate are unlikely to have
remained constant during the term of use of a cemetery,
and it is usually impossible to detect how they may have
changed, certainly in the short-term. The number of years
over which a cemetery was in use may not be precisely
known; at Spong Hill a period of perhaps 150-200 years
is involved. These points mean that study of population
‘dynamics’ is beyond the reach of the osteoarchaeologist.
However, a general view of mortality rate, sex structure
and population size, may be obtained.

I. Numbers
(Fig. 12)

The number of individuals identified at Spong Hill from
their cremated remains is 2200, with a probable
eighty-four more (see Chapter 2:III). This figure alone
makes Spong Hill the largest excavated Anglo-Saxon
cremation cemetery in this country (Figure 12) and
comparable to the largest of this period on the Continent.

Further to the 2284 individuals identified, there were
fifty-eight urns from the 1972-1981 excavations from
which the cremations are now missing (Chapters 1 and 3).
It would also appear that at least thirty-four cremations
were discarded or are now missing from the 1954/1968
excavations. An area in the middle of the northern half of
the cemetery (Figs 3, 4 and 5) was so badly disturbed by
modern features that individual urns and their bones could
not be recognised. The number of urns within this area
was calculated from the total weight of sherds as 177
(Hills and Penn 1981). The bone recovered from the area
was included with the grid square collections.

Since the discovery of the site in the 18th century
(Chapter 1), urns have been removed, either deliberately
or during the course of other work. There are records of at
least 150 urns having been lifted, but the precise number
removed from the cemetery prior to organised excavation
will never be known.

On the basis of the above observations, it would appear
that a minimum of 421 cremations have been lost over the
years from Spong Hill, giving an estimated figure of over
2700 individuals for the original size of the cemetery.

All too often the burial environment or funerary ritual
can obliterate or exclude young infant remains from a
cemetery. The fragile immature skeleton may be the first
to suffer in adverse soil conditions or from site
disturbance. The Romano-British, for example, are
known to have buried infants of less than one year outside
the cemetery, often around the living areas (e.g. McKinley
1993a and forthcoming (a)). Cremation of neonates/
young infants in a modern crematorium produces, as with
adults, a total skeleton, though much is still in the
unossified, cartilaginous stage and therefore does not
survive. The remains are obviously very small and fragile,
and great care has to be taken during the cremation process
in order not to lose the bone (see Chapter 5:I).

In archaeological cremations, such young individuals
are often represented by very little other than unerupted
tooth crowns and the dense bone of the petrous temporals
(ear) (Plates I and II). Collection of such fragile remains
from a pyre cremation must have been very difficult,
especially if the infant was cremated together with an
adult, and therefore with more wood. A greater chance of
pulverisation from the increased weight and an increased
chance of loss in the greater quantity of pyre debris would
result.

In his paper on ‘Palaeodemography’ (1971), Brothwell
presents a rough method to test whether a cemetery
‘population’ has a sufficient number of young infants to
represent a ‘normal’ population, i.e. the number of
individuals in each age range one would expect in a living
population. A few modern series are used (Brothwell
1971, fig. 2) to show that the proportion of individuals
under one year old relative to the total number of
individuals under twenty, should be between 1:4 and 3:4.
(NB. In the article the ratios were erroneously printed the
wrong way round as 4:1 and 4:3, Brothwell, pers. comm.).
At Spong Hill an approximation of this ratio was
calculated using the numbers of foetus/neonates and
young infants set against the total number of immature
individuals. This gave a ratio of about 1:9, which would
suggest that the number of infants under a year old is much
lower than expected. Working from Brothwell’s
hypothesis, it would appear that at least 100 individuals
of less than one year may be missing from the Spong Hill
population. It is important to bear the likely discrepancies
in mind in any demographic study of the cemetery.

The cemetery was possibly in use for between
150-200 years during the fifth and sixth centuries. More
detailed phasing of the site has so far proved difficult.
There are some indications that cremation burials in the
centre of the cemetery were earlier and that there was a
radial development outwards, but there are also some
‘early’ cremation burials nearer to the edge. So far, it has
not proved possible to establish even approximate
chronological ~ divisions  (Hills, pers. comm.).
Demographically there remains only a single view of the
cemetery at its time of abandonment at the end of the sixth
century. Even very basic population ‘dynamics’, such as
noted by Wahl (1988) at Siiderbrarup, cannot be obtained.
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Wahl (1988) found that the later phases of the cemetery
showed a preponderance of older adults: the sign of a
community fading as the younger people move away.

Key to Figure 12

. Heworth, Yorkshire.

. Cleatham, Lincolnshire (pers.comm. Freda Berisford).
. Kirton-in-Lindsey, Lincolnshire.

. Wold Newton, Lincolnshire.

. Hall Hill, Lincolnshire.

. Kingston-on-Soar, Nottinghamshire.
. King’s Newton, Derbyshire.

. Thurmaston, Leicestershire.

. Market Overton, Rutland.

10. Great Walsingham, Norfolk.

11. Castle Acre, Norfolk.

12. Tottenhill, Norfolk.

13. Brettenham, Norfolk.

14. Eye, Suffolk.

15. Kettering, Northamptonshire.

16. Bidford, Warwickshire.

17. Stratford, Warwickshire.

18. Girton, Cambridgeshire.

19. Little Wilbraham, Cambridgeshire.
20. Kempston, Bedfordshire.

21. Westbere, Kent

VOO WNEAEWN -

II. Age
(Fig. 13, Table 3)

Between 96.1-99.8% (depending on whether the
‘questionable’ multiples are included or not) of the
individuals identified could be aged within limits. The
need to use age categories rather than age in years
(Chapter 2:IV) and the overlap between one or more
categories in many cases, severely limits the studies of the
age structure of the population.

Age category Number
foetus/neonate 2
young infant 63
infant 108
older infant 48
infant/juvenile 63
young juvenile 75
juvenile 69
older juvenile 24
juvenile/subadult 22
young subadult 27
subadult 24
older subadult 37
subadult/adult 184
young adult 67
young/mature adult 181
younger mature adult 166
mature adult 345
older mature adult 58
mature/older adult 224
older adult 91
adult 318
Total 2196

Table 3 Numbers of individuals identified in each age
category.
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It was sometimes possible to attribute a fairly tight age
range, particularly for the immature individuals. More
often however, an individual could not be definitely
placed in one or other discrete category because
insufficient evidence survived, and a range of categories
e.g. ‘infant/juvenile’ or ‘subadult/adult’ had to be
attributed. The largest overlapping category was that of
‘adult’, where an individual had obviously reached
maturity but no further detail could be obtained.

The mean age of death at Spong Hill appears to have
fallen in the ‘older mature adult’ age range. However, if
an adjustment is made for the young infants which are
likely to be missing, for example, allowing for a 1:4 ratio
of infants of less than one year to those individuals
between 020 yr, the mean age of death would fall in the
‘younger mature adult’ age range.

The age structure reflects a pattern common in
archaeological groups and which remained common until
this century. The greatest number of immature deaths
occurred in the ‘infant’ age range, with a gradual decline
toward the ‘subadult’ category. In adulthood, there is a
further rise, peaking in the ‘younger mature adult’
category. A good minority of the population continued into
‘older’ adulthood. The main bias at Spong Hill is in the
apparently greatly reduced size of the ‘immature’
category, as a result of the probable ‘loss’ of many very
young infants.

III. Sex
(Fig. 14)

With very few exceptions, only adult individuals were
sexed, and of these, only 38.4% could be sexed with
confidence. Of those sexed, 61.2% were females, 38.8%
males. This discrepancy of females over males has been
noted at other Anglo-Saxon cremation cemeteries: 6.7%
more females than males at Sancton (McKinley
forthcoming (c)), 22.2% more at Baston (Manchester
1976), 3% more at Loveden Hill (Wilkinson, pers. comm.)
and 1% more at Illington (Wells, in prep.). The difference
at Spong Hill seems less severe when presented as a
percentage of the total number of adults (as with the other
sites) the difference then being 8.6% more females than
males.

There may be a variety of reasons for this difference.
The most obvious is that the 61.6% of the adults at Spong
Hill who are unsexed may include more males than
females. If so, it would suggest that the other cremation
cemeteries which also show a preponderance of females
over males, may be subject to the same effect.

The figures may also illustrate a bias toward the sexing
of individuals as females, a particular danger with young
adults, prior to the development of more robust masculine
traits in the males. However, as may be seen from Figure
14, although there are more ‘young adult’ females than
males, the largest difference is in the ‘younger mature
adult’ category, when the sexing of males as females is
much less of a danger. It is possible that there is a tendency
towards the more gracile morphological traits within the
group. However, where sexing has been suggested,
well-marked robusticity or gracile traits were apparent. It
is more likely that the natural overlap in sexual
dimorphism has been accentuated as a result of the
cremated state of the remains, with the loss of diagnostic
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skeletal elements or only partial recovery making
identification tentative.

It should be remembered that more males are born than
females (generally a 105 % ratio), and that (at least present
day) mortality is greater at all ages in males than females
(Pressat 1978); presumably, that is, until late old age, c.
70 years plus in modern populations, when more females
will be dying simply because more have survived. The
underlying pattern of past mortality may have been
similar, but for females there would have been the
additional dangers of childbirth which would increase the
number of deaths particularly in the younger adult age
groups. Prior to modern medical developments, the
greatest danger of death came in infancy, rising again as a
subadult/young adult. Therefore, a great number of male
deaths may have taken place at the very ages at which the
osteologist finds it impossible or most difficult to sex an
individual (Chapter 2:V). The apparent bias toward
females in the adult groups, may, to a certain degree, be a
genuine reflection of the sex structure for the adult section
of the population.

There are obvious differences in the distribution of age
at death between females and males. Figure 14 shows the
age/sex distribution in the Spong Hill population.
Numbers for females and males are each presented as a
percentage of their own totals, giving distribution of age
at death within the individual group rather than all sexed
individuals together. Presented in this way, the male
figures do not appear disproportionately low (fewer
having been identified) and the age/sex structure is better
illustrated. From this we can see that of those sexed the
mean age of death for adult females was in the ‘younger
mature adult’ age category, while for males it was in the
‘older mature adult’ category. A higher percentage of adult
males lived into old age than did females. The greater
number of female deaths in the ‘young’ and ‘younger
mature’ categories, could be blamed, as usual, on the
spectre of death during or related to childbirth.
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IV. Population size
(Fig.15)

The Crude Mortality Rate (CMR) is the number of deaths
per thousand (or per hundred) per year. It may be
calculated using the life expectancy at birth taken from life

tables (Ubelaker 1974). It was not possible to construct a

life table for the Spong Hill population because ‘ageing’

was not precise enough and regularly spaced, consistent
age intervals were not obtained. Alternatively, the CMR
may be derived by comparison with the age distributions
of documented populations and several workers have
made use of this method for archaeological populations

(Ubelaker 1974). In the absence of the necessary

information to calculate the CMR at Spong Hill, use was

made of Hooton’s tables (1920,21) of documented
populations, to assess the annual death rate. The tables
present percentage of population within three groups:

0-10 years, 1020 years and 20+ years.They give the

average annual death rate in each group for a number of

documented populations. The figures in the categories at

Spong Hill could easily be adjusted to these groups, and

the closest fit could provide a notional annual death rate

for the population.

Because some very young infants are probably
missing from the Spong Hill population, three
comparisons were made: one for the actual figures
obtained; one calculated on a 1:4 ratio of very young
infants to the total number of immatures; and one at a 3:4
ratio.

1) Theactual Spong Hill figures correspond closest with
a 24.6/1000 death rate (France 1866—77: Hooton
1920), but a fairly wide discrepancy of too few
infants/juveniles and too many adults (both by about
11%) illustrates how far removed from a ‘normal’
distribution the actual figures from Spong Hill are.



2) A 1:4 ratio also corresponds most closely with a
24.6/1000 death rate. There is still some discrepancy
in the infant/juvenile and adult groups but it is
narrower than with the actual figures obtained at
about 8%.

3) A 3:4 ratio corresponds fairly closely (to within 1%)
with a 31.2/1000 death rate (Spain 1865-70: Hooton
1920).

As may be seen, the first two Crude Mortality Rates
obtained in this way differ considerably from that
obtained using a 3:4 ratio. Both of the former had
percentages of infants/juveniles (19.5% and 23.0%
respectively) far lower than the lowest percentage shown
in the tables of 32.28 %. The latter ratio of 3:4 gave 50.8%
infants/juveniles, which placed it in the upper half of the
percentages shown in the tables.

The Crude Mortality Rate can be used to calculate the
population size. Using the formula (Ubelaker 1974)

P=_1000N
MT

where P is the population size, N is the number of

individuals, M is the Crude Mortality Rate per thousand,

and T is the time-span of the cemetery.

Once more there is the problem of the probable
missing infants. Accordingly, three sets of calculations
were made, one using the actual figures obtained, a second
on the basis of a projected 1:4 ratio of 0-1 year olds to
0-20 year olds, and a third on the basis of a projected 3:4
ratio.

It is unclear whether the cemetery covered 150 or 200
years, therefore two calculations had to be made in each
of the above three sets.

Factors none of the calculations take into account
however, include the increased size of the cemetery from
missing cremations discussed above; as there are no exact
figures these could not be included. Because there is no
reliable phasing of the cemetery as yet, it was impossible
to calculate for any fluctuations in population size over
time, all the calculations are therefore made on the
unlikely assumption of an unchanging population size.

1) Ifthe number of individuals is taken as that identified,
the population size is calculated as 595 individuals at
any one time for 150 years of use, and 446 individuals
for 200 years of use.

2) If a 1:4 ratio of 0-1:0-20 year olds is allowed, the
population size is calculated as 622 for 150 years of
use, and 467 for 200 years of use.

3) If a 3:4 ratio of 0—1:0-20 year olds is allowed, the
population size is calculated as 768 for 150 years of
use, and 576 for 200 years of use.

A minimum figure of 446 individuals, at any one time,
and a maximum figure of 768 is thereby obtained. The
minimum figure is probably a lower estimate of numbers
than would have existed. It does not take into account the
minimum of 421 ‘missing’ cremations estimate