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Executive Summary

• The scope of this document is fieldwork projects that involve 
the excavation and study of large numbers of archaeological 
burials. Large in this context will most often mean two 
thousand or more but application of this guidance should 
be considered on the merits of each individual case. Smaller 
cemetery assemblages will simply not be susceptible to the 
kinds of sub-sampling proposed here, and even some larger 
ones may demonstrate characteristics which preclude simple 
statistical sub-sampling. ‘Archaeological’ refers to burials more 
than 100 years old. The intended audience is professionals 
involved in planning, monitoring or conducting archaeological 
fieldwork projects.

• The archaeological significance and value of a burial ground 
needs to be established from the outset of a project. However 
the assumption is that, because of the high information 
value of them, in the absence of evidence to the contrary all 
human burials are potentially of archaeological significance. 
They should be archaeologically excavated and studied to an 
appropriate level as part of the post-excavation phase of an 
archaeological project. 

• Larger collections of burials generally have greater research 
importance than smaller ones. 

• The financial and logistical challenges posed by developments 
that threaten large numbers of burials raise the question of 
whether, in such circumstances, the archaeological excavation 
and study of a sub-sample rather than all of the impacted 
burials is a proportionate response. This document considers 
this question and provides guidance on possible sampling 
strategies. 

• Any strategy for excavating and / or studying only a sub-sample 
of burials needs to be rigorously justified on a case-by-case 
basis. 

• A sampling strategy can be implemented at the excavation or 
post-excavation phase, but the latter is normally preferable. 
From the osteological point of view, the best sampling strategy 
is probably selection on the basis of skeletal completeness. 
Selection on archaeological criteria such as phase / material 
culture can also help ensure the optimal sample composition 
for addressing the specific archaeological research questions 
identified for the site.

• Adequate evaluation is necessary to identify, at an early stage, 
cases where sampling may be a valid option. It also allows early 
consideration of when in the archaeological project it should 
be implemented, and in what form. 

• The Advisory Panel on the Archaeology of Burials in England 
(www.britarch.ac.uk/apabe) provides free casework advice, to 
professionals involved in archaeological projects in England, 
both on issues raised in this document and on any other 
matters concerned with the treatment of human remains from 
archaeological sites.
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1 Introduction

Burial grounds are a distinctive feature of 
the historic environment. For the living, 
they commemorate and contain the 
dead and act as a vehicle for expressing 
the deepest and most profound human 
emotions and beliefs. Burial sites can be 
rich in cultural evidence for past rituals and 
the beliefs that underlay them, as well as 
in the biological evidence from the human 
remains themselves. 

Places of burial range from those for 
a single individual to sites containing 
multiple interments, sometimes numbering 
in tens of thousands. This guidance 
note sets out considerations broadly 
applicable to large burial grounds of any 
archaeological period. Mostly these are 
of post-medieval date, and this document 
is framed with them particularly in 
mind. In this document, a large burial 
site is generally defined as one where 
two thousand or more individuals are 
to be disinterred. The scope is burials 
more than 100 years old, herein termed 
‘archaeological’. 

This guidance note has been prepared 
to assist those involved in archaeological 
fieldwork projects dealing with large burial 
grounds. It is primarily for those who have 
to make decisions at any stage of a project 
where large numbers of burials are to be 
disinterred. It seeks to inform the design 
of fieldwork projects that will reflect the 
overall significance of sites of this type and 
their potential for providing information. 
To date, most developments involving large 
archaeological burial grounds have taken 
place in London and other large urban 
areas, but there is clearly the potential for 
such projects to occur anywhere in England.

Increasingly, large burial grounds are 
affected by commercial schemes and by 
developments associated with sustaining 
places of worship. Not all have designations 
as heritage assets that properly reflect 
their significance. The National Planning 
Policy Framework (NPPF) defines the 
policy significance of a heritage asset as its 
importance for this and future generations 
on account of its archaeological, 
architectural, artistic or historic interest 
(DCLG 2012: 56). Large burial grounds 

therefore require careful assessment in 
advance of excavation in order to ensure 
a proportionate and reasonable approach 
on the basis of ascertained significance. 
Exhumation by archaeological excavation 
can ensure that significant information is 
not lost needlessly during development, 
responding to a fundamental principle of 
sustainable development. 

‘Non-designated heritage assets 
of archaeological interest that are 
demonstrably of equivalent significance 
to scheduled monuments should be 
considered subject to the policies for 
designated heritage assets’ (DCLG 2012: 
32). Loss of significance needs to be 
carefully balanced against the social and 
economic benefits of the development. 
This balance is also central to the 
decision-making process of ecclesiastical 
denominations exempt from listed 
building controls. The Church of England 
requires proposals for change affecting 
the consecrated space of a church and 
its churchyard to be informed by parallel 
Statements of Significance and Needs. 

‘Significance’ comprises multiple 

Part of the 19th century burial ground at New Bunhill Fields, Southwark, under excavation (by permission of Adrian Miles).
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values: assessing burial grounds focuses 
primarily upon ‘evidential’ value: what 
the archaeological evidence can tell us 
about what the physical remains represent. 
These remains include the human remains, 
associated evidence from grave goods 
and monuments, and the layout of the 
burial ground itself; historical evidence 
from parish records, burial ground maps 
and other documentary sources are also 
important. Other significances should not 
be neglected such as the ‘aesthetic’ value of 
monuments and landscape design in burial 
grounds, and the ‘communal’ value of 
strong and long-lived associations with the 
local community and faith groups. 

Guidance on these values and how to 
assess them may be found in Conservation 
Principles (English Heritage 2008) 
and NPPF Planning Practice Guidance 
Conserving and Enhancing the Historic 
Environment (2014). Furthermore, the 
document, Guidance for Best Practice for 
Treatment of Human Remains Excavated 
from Christian Burial Grounds in England 
(Mays, 2005) discusses these matters 
specifically regarding burials, and should 
be consulted when planning any project 
impacting upon burial grounds. 

The specific importance of post-
medieval burial archaeology has been 
recognised in reviews (e.g. Mays, 1999; 
Roberts & Cox, 2003: 287-358; Cherryson 
et al., 2012) and guides to professional 
best practice (e.g. Cox, 2001; Elders et al., 
2010). This guidance assumes that the 
study of post-medieval burial grounds is 
potentially of equal evidential value to the 
analysis of burials from earlier periods. 
Indeed, the potential significance of large 
archaeological assemblages from any 
period will often be multi-faceted. This 
guideline should be read in conjuction with 
other relevant guides to best practice for 
archaeological human remains (Mays et al., 
2002; Mays, 2005; Elders et al., 2010)

2 Development and Sampling

Archaeological excavation, analysis, 
publication and archiving of records 
and finds from a burial site impacted 
by a development will discharge the 
responsibilities of a developer in accord 
with the NPPF. In some cases, the numbers 
of burials impacted by a development may 
be very large, sometimes 20,000 individuals 
or more. This raises the issue of whether 
it is reasonable in such cases to require 
the developer to bear the costs of full 
archaeological excavation and analysis for 
all burials impacted by the development, 
or whether such circumstances justify an 

agreed sampling strategy. In turn this raises 
issues about the size and composition of an 
adequate sample. 

This guidance note initially assesses the 
usefulness of large numbers of burials for 
increasing archaeological knowledge as a 
justification for analysing large numbers 
of interments from a single site. Practical 
aspects of dealing with large assemblages 
are also examined. It is argued that the 
starting position should be that, where 
threatened by a development, excavation 
and post-excavation study of all burials 
which contribute to the significance of 
the burial ground is normally the correct 
response, even when numbers are very 
large. Nevertheless, the costs and logistical 
difficulties in dealing with very large 
numbers of skeletons mean that in some 
circumstances, excavation or study of a sub-
sample of the total may be justified. In the 
second part of this guidance note we will 
discuss some of the factors that might guide 
a sampling strategy in such instances. 

2.1 Understanding the composition of 
large assemblages
At first encounter, a burial ground may 
simply seem to be a single large group of 
interments. Appearances can, however, 
be deceptive; often there are spatial 
and chronological sub-divisions which 
may be documented in parish records, 
other historical records (including 
from institutions such as hospitals and 
workhouses), maps and plans. A burial 
ground that has been successively 
enlarged is likely to contain discrete 
assemblages dating to particular periods of 
expansion. A burial ground may be socially 
differentiated, with particular groups of 
people buried in different zones or different 
types of places such as crypts and vaults 
(Elders et al., 2010). Such characteristics 
will enhance the value of the assemblage 
as a whole, enabling comparisons between 
the occupants, material remains and 
burial practices in the distinct parts. Any 
sampling strategy should ensure that an 
adequate sample of the burials that are to 
be impacted by development is obtained. 
This likely means that the larger the 
number of burials impacted, the larger 
the sample should be so that it adequately 
represents the burials in the footprint of 
the development. In addition, not only 
should any sampling strategy ensure 
that an adequate proportion of the total 
burials affected are excavated and studied 
archaeologically, but it must also have 
regard for the above variables so that they 
can be given due weight in any analysis. 

2.2 Why large assemblages are 
important
Some post-medieval (and some earlier) 
cemeteries may hold subset groups 
numbering in the thousands. Large 
assemblages have a higher research value 
than smaller ones, other things being equal, 
in providing evidence for burial practice 
and human osteoarchaeological studies. 
These are the two main considerations in 
the archaeological study of burial grounds. 

2.2.1 Evidence for burial practice
Evidence for burial practice can be 
discerned through a range of archaeological 
indicators. These include:

• the siting and arrangement of graves 
(rows, clusters, mass burials)

• the form and structure of graves (vaults, 
shafts, stone linings, pits)

• the use of coffins and attendant coffin 
furniture (coffin plates, handles, 
decoration)

• the treatment of the body (clothing, 
embalming, artefacts associated with 
the deceased)

• the funeral rites (floral tributes, placed 
items)

• the post-interment history (disturbance, 
reburial, co-burial). 

Many of these features can be rare, 
so trends and patterns may be discerned 
in both time and space across large 
assemblages with far greater confidence 
than in smaller subsets. They are crucial for 
establishing biographies of the deceased, 
local or regional funerary traditions, and 
social stratification; they provide the context 
for osteoarchaeological studies. The rarity of 
references in contemporary documentation 
usually makes archaeological evidence our 
prime means of understanding these aspects 
of burial practice.

2.2.2 Human Osteoarchaeology
Research agendas emphasise the need for 
work on human remains to address general 
questions in areas including: 

• demography 
• diet 
• economy 
• population diversity
• living environments 

Because of this, the discipline of 
human osteoarchaeology has moved away 
from studies focusing on a small number 
of “interesting” skeletons (usually those 
with unusual diseases) toward problem-
orientated work with an emphasis on 
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the patterning of data at a population 
level (Armelagos, 1997; Grauer, 2008; 
Mays, 2012). This research requires large 
numbers of skeletons in order to support 
adequate statistical studies. 

The statistical power of a study depends 
upon the number of individuals examined. 
The larger a skeletal collection, the greater 

the statistical power and the greater the 
likelihood of obtaining statistically valid 
results. For this reason, modern medical 
epidemiological studies (studies of diseases 
in communities) may study thousands of 
individuals. Because of the nature of the 
evidence, osteoarchaeology cannot often 
hope to match such samples, but the greater 

their size, the greater is the potential for 
osteological work to extend the study of 
epidemiology back into the past, a core 
aim of the discipline. This is confirmed 
by studies which have shown that larger 
collections of skeletal remains in museums 
are more often studied than smaller ones 
(Mays, 2010; Roberts & Mays, 2011). 

A row of arched burial vaults at St Mary, Newington, prior to excavation (by permission of Chris Constable).

Burials under excavation at St John’s School site, Bethnal Green (by permission of Jane Sidell).

A nineteenth century child skeleton in the remains of a 
wooden coffin (by permission of Chris Constable).

A uncoffined burial under excavation at the Royal Hospital 
cemetery, Greenwich (by permission of Mark Stevenson).
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How many burials are required from a 
site?
The question could be posed as to whether 
there is some specific number of burials 
from a site which could be considered 
adequate for most osteological research 
purposes and beyond which there is no 
need to go. The answer to this is no. The 
numbers needed will depend upon the 
subtlety of the patterning in the data that 
one is attempting to detect, and this in 
turn depends upon the specific research 
objectives of the project and the nature of 
the assemblage under study. The statistical 
power of a study increases with sample size 
so, for practical purposes, there is no point 
beyond which a ‘law of diminishing returns’ 
sets in. 

The value of large assemblages 
can be illustrated in more detail from 
work done on skeletal collections from 
Britain. The first two examples relate 
to the study of disease. Calculating the 
prevalence of disease is a standard part of 
osteoarchaeological post-excavation work. 
Most specific diseases have a frequency in 
skeletal populations of less than 5%, so 
large numbers of skeletons are needed for 
work to be statistically valid. 

Example 1 – Tuberculosis
One of the fundamental aims of 
osteoarchaeology is reconstructing the 
disease experience of past communities. 
Only with large numbers can the nature of 
particular diseases within a population be 
studied. Tuberculosis was a major health 
threat prior to the advent of antibiotics, and 
its transmission is favoured by (inter alia) 
increased urban crowding. It may spread 
to the bones but this is not very common, 
so skeletal evidence of tuberculosis is 
characteristically present in less than about 
3% of burials from medieval and post-
medieval contexts. A study of tuberculosis 
was made in the skeletons from St Mary 
Spital, London. This site has yielded the 
largest number of burials from a single 
archaeological excavation in England 
(see section 5.1). Among 5387 medieval 
skeletons analysed from St Mary Spital, 
there were 100 cases of tuberculosis 
(Connell et al., 2012). This sample was 
sufficient for investigating patterns and 
trends of the disease by age, sex and 
period in the community using the burial 
ground. There was no evidence for a sex 
difference in the frequency of the disease, 
suggesting that gender related differences 
in occupational or other factors did not 
affect disease prevalence. However there 
was evidence for a decline in tuberculosis 
frequency between the 13th/14th and the 

15th/early 16th centuries AD. This may 
reflect lesser urban crowding following the 
population decline caused by the Black 
Death, and / or a rise in living standards 
at a time when wages rose due to labour 
shortage (Connell et al., 2012: 156). 
Because of the large numbers, this is the 
only British archaeological assemblage 
for which this type of analysis has been 
possible. 

 
Example 2 – Paget’s disease of bone
Paget’s Disease of Bone (PDB) is a chronic 
disorder of bone metabolism that causes 
progressive and painful thickening and 
weakening of the skeleton. It principally 
affects the elderly. The study of PDB in 
ancient skeletons is important because it is 
a disease of high morbidity and mortality 
and is common today. Study of it in past 
populations can enhance our currently poor 
understanding of the condition as well as 
helping to inform us of the extent to which 
PDB impacted upon the lives of elderly 
people in the past. 

PDB was studied in the skeletal 
collection at Barton-upon-Humber 
(Rogers et al., 2002; Waldron, 2007). 
This is a churchyard located in North 
Lincolnshire, and excavations in the 1980s 
recovered 2750 burials of medieval and 
post-medieval date. After London St Mary 
Spital, this is the largest assemblage from 
an archaeological site in England; only a 
handful of English archaeological sites have 
yielded more than 1000 burials. Because 
PDB does not affect the young, the burials 
selected for the study were those aged 
more than 35 years at death. They also had 
to be more than 40% complete so there 
was a reasonable chance of recovering 
bones containing lesions. These two 
requirements reduced the size of sample to 
611 individuals. 

Of these, 15 showed PDB, giving a 
prevalence of 2.5%. The 95% confidence 
interval (CI) of this prevalence is 1.5-
4.0%, spanning 2.5 percentage points. It 
is not very much less precise than those 
commonly cited for PDB prevalence in 
modern communities (Cooper et al., 1999), 
which have a CI of about 2%. Had the 
sample size at Barton been reduced by half, 
the CI would have been 5.6%, more than 
double that in the modern studies; had 
sample size been doubled it would have 
been 1.8%. This illustrates the value of 
large assemblages for osteoarchaeological 
contributions to epidemiology.

Comparing different subgroups in a 
population by sex, phase or some other 
factor reduces sample sizes still further. 
At Barton, the burials span about 900 

Part of the spinal column of a child. There is partial 
destruction of some vertebrae due to a tuberculous abscess 
which has resulted in forward angulation of the spine.

The femurs in a case of Paget’s disease of bone. The disease, 
which has affected the entire right femur (on the left in the 
photograph) and the lower part of the left, has resulted in 
pitting and thickening of the bone.

A skeleton being examined in an osteological laboratory.
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years but numbers of cases in the different 
chronological phases were too small for 
studying the changing prevalence of PDB 
over time (Rogers et al., 2002). 

Example 3 – Craniometric analysis
State of preservation is a major factor 
influencing the number of burials required 
to investigate any particular aspect of 
skeletal biology. Analysis of cranial form 
by measurement (craniometric analysis) 
has the potential to provide information 
on population affinities, diet and other 
aspects of past life-ways. Craniometric 
analysis is a standard part of post-
excavation study at the analysis phase of a 
fieldwork project. A suite of measurements 
is taken and the results analysed using 
multivariate statistics. Craniometric 
analyses are normally only carried out on 
adult skeletons, and the sexes are treated 
separately. Only fairly complete skulls can 
be included in the analysis. 

688 burials were excavated from the 
churchyard at Wharram Percy, North 
Yorkshire. Even in this, exceptionally 
well-preserved assemblage, of 360 adults, 
only 89 (56 male and 33 female) (or 25%) 
had crania sufficiently intact for enough 
measurements to be taken to permit 
multivariate analyses (Mays, 2007). 
Nevertheless, results were interesting: 
whilst previously published material from 
nearby York showed marked resemblance 
to mediaeval Norse crania, the Wharram 
Percy crania did not. This may suggest 
that the Scandinavian contribution to the 
population of Wharam Perry was minor 
compared to the population of medieval 
York. At Barton-upon-Humber, where bone 
survival is more typical of that found in 
English conditions, only 168 of 1940 adults 
(9%) had crania for which even maximum 
length and breadth measurements could be 
taken (Waldron, 2007), and no multivariate 
statistical analyses were conducted. This 
illustrates the extent to which the vaguaries 
of bone survival can reduce numbers 
suitable for analysis.

 
Haven’t we “got enough” skeletons 
already?
One might suggest that, to some extent, 
the presence or otherwise of existing 
museum collections may affect the value of 
further large assemblages of similar period 
and geographical location. Excavations 
at the 18th - 19th century crypt at Christ 
Church Spitalfields, London yielded 
nearly 1000 interments; some (Morris, 
1994) have questioned the need to study 
more such sites. However, that part of 
a larger community using a particular 

burial place has its own particular social 
and demographic characteristics. No one 
assemblage, however large and well-
studied, can provide a full picture of 
the whole community, and each further 
excavated skeletal assemblage can add 
incrementally to the understanding of a 
past population. For cities such as London 
in particular, only a multiplicity of large 
skeletal assemblages can adequately 
reflect the diverse populations of the past. 
Consequently, retention of the bones from 
Christ Church Spitalfields in the Natural 
History Museum does not compromise the 
usefulness of further large assemblages 
from 18th-19th century London.

Conclusion
From the scientific perspective there is 
no clear cut-off point at which sufficient 
skeletons for analysis have been obtained 
from a site: the larger the sample, the 
greater will be its research potential and 
significance. The uniqueness of each 
assemblage means that the existence of 
other large museum collections of remains 
of similar date and geographical location 
does not, in general, remove the need to 
obtain further large assemblages. 

3 Practical constraints on 
excavation and post-excavation 
study of large assemblages

From the research point of view, the more 
burials that can be recovered the greater 
is the research potential (other factors 
being equal), but financial and other 
considerations must also be taken into 
account in dealing with large cemeteries. 
Calculating at 2014 rates, and using a 
generally accepted formula (Mays, 2005: 
44), post-excavation analysis of 15,000-
20,000 well-preserved skeletons is likely 
to require about £2m, with excavation, 
publication and archiving costs on top of 
this. In addition, skeletal assemblages of 
this size pose significant logistical problems 
for the processes of excavation, study and 
long- or short-term storage. 

Some have attempted to address 
these practical problems by recording 
skeletons on-site and then reburying 
them. This is unsatisfactory because 
the increasing importance of advanced 
scientific techniques has transformed 
osteoarchaeology into a laboratory-based 
science. The constraints of on-site study 
usually preclude satisfactory results, 

An evaluation trench revealing a stack of well preserved coffins, New Bunhill Fields, Southwark. By permission of Museum of 
London Archaeology.
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maps, burial ground plans, engravings, 
genealogical sources etc. A comprehensive 
review of all such documents will enable 
clear project planning with regard to 
weighing the significance of the site 
against the scale of the project, giving due 
consideration to whether sampling should 
be contemplated based on variation in 
date or population type spatially across the 
development site. 

Crucially, the DBA should attempt to 
define the total number of burials originally 
made in the burial ground, the proportion 
likely to survive in the ground, and the 
proportion to be impacted upon by the 
proposed development. This will help 
to accurately gauge the significance of 
the assemblage remaining, as part of the 
original total. This information can then 
be used in the context of the area of impact 
and to propose locations for evaluation 
trenches. The DBA should also outline any 
possible options for the preservation in situ 
of the skeletal assemblage, if appropriate, 
through careful foundation design in 
combination with selected fieldwork 
to mitigate loss through excavation of 
skeletons in particular areas of impact, such 
as piles or ground beams. 

Conventional tools such as 
archaeological geophysics are usually 
unable to provide suitably detailed 
information in burial grounds to replace 
the need for trenched evaluation owing to 
their inability to accurately define density 
and depth of burials. However, geophysics 
can be helpful in locating structures such as 
vaults, although these are often quite well 
documented. Ground penetrating radar will 
be the most suitable technique, although 
it must be borne in mind that this can be 
affected by metal and so can be difficult in 
urban situations. See the Historic England 
Geophysics guidance for more information 
(David et al., 2008).

Trenches opened during archaeological 
evaluation on non-burial ground sites 
generally only uncover archaeological 
deposits to enable characterization, but 
do not excavate them. In the cases of 
large cemeteries, such an approach will 
not provide the information required to 
understand the density, preservation and 
extent of burials. For evaluation of large 
cemeteries to be useful, burials need to be 
excavated through to the base of the burial 
ground and ideally in several spatially 
distinct locations, selected using the results 
of the desk-based research to enable 
comprehensive data gathering on the 
nature of the burial ground and population 
contained therein. 

The importance of a comprehensive 

3.1 Project planning
In order to establish costs, and to help 
ensure that a correct approach is taken, 
adequate pre-excavation data gathering 
and planning is vital. This will involve 
detailed desk-based assessment (DBA) of 
the archaeological impact of a development 
and, as appropriate, geophysics (although 
this is often problematic in burial grounds) 
and evaluation trenches (Figure 1; Mays, 
2005). Owing to the importance of the 
contribution historical records can make 
to project planning on cemeteries, the DBA 
should be more detailed than would be the 
case on a non-burial ground site. 

Key questions at this stage include:

• What is the history of the burial 
ground?

• What is the surface area and depth (and 
estimated volume in cubic metres) of 
burial deposits in the area impacted by 
the development? 

• How many burials are anticipated 
(based on historical records pertinent 
to the site, density of burial noted at 
previous excavations of similar sites 
etc.)?

• Did the burial ground extend (or 
contract) over time?

• What proportion of the original burial 
ground is within the area of impact? 

• How badly disturbed is the burial 
ground by later developments?

• What is the likely condition of the 
burials (e.g. bone preservation, soft-
tissue survival, presence of waterlogged 
deposits, survival of coffins, both lead 
and wooden)?

• What sort of material culture is 
expected to accompany the burials?

• Are some burials likely to have personal 
identifications and age and date of 
death from coffin plates or other 
means?

• What dates does the cemetery cover?
• What social / ethnic / religious groups 

did it cater for?
• How does it compare with other 

cemeteries that have been excavated 
locally, regionally and nationally?

The desk-based assessment is central 
to understanding the burial ground 
and consequently its significance and 
that of the inhumations. Potentially, a 
great many primary historic documents 
will survive, including parish registers, 
churchwardens’ accounts, vestry minutes, 
burial society accounts, institutional and 
hospital accounts, leases, Board of Health 
records, Poor Law Commission documents, 

and reburial removes the possibility of 
checking data. The likely usefulness of large 
assemblages for future researchers is the 
strongest argument for long-term retention 
in museums. Also, rapid reburial raises 
ethical problems as it denies future research 
opportunities to a constantly developing 
discipline. It is acknowledged that there 
are also practical issues regarding the 
archiving of large assemblages of skeletons. 
There are limited museums and other 
repositories which will accept and curate 
large collections of human remains to 
allow access to researchers. There are 
costs (which can be significant) associated 
both with archiving and with reburial. 
These issues again underscore the need to 
thoroughly identify the significance of the 
assemblage in order to assess clearly the 
value of archiving the collection. An extant 
guideline (Mays, 2005) presents discussion 
of some of the ethical issues concerning 
retention and reburial. 

Others faced with large numbers of 
burials have rapidly scanned osteological 
material at the post-excavation analytical 
phase, omitting to record most metric and 
non-metric aspects of skeletal variation. 
This undesirable approach, usually a 
last resort when funding is inadequate, 
produces an inadequate osteological 
report. It is fundamental that all four fields 
of osteological data: skeletal inventory, 
demographic data, normal variation 
(metric and non-metric) and pathology 
data are captured (Mays et al. 2002).

Normally, subject to assessment 
of their condition and significance, all 
skeletal remains more than 100 years 
old impacted by a development should 
be archaeologically excavated, subject 
to specialist assessment, and studied in 
the analysis phase of the project at an 
appropriate level of detail (Mays et al., 
2002). However, for sites yielding many 
thousands of skeletons, the high costs and 
logistical problems throw into particularly 
sharp relief the need to balance the 
public benefit arising from a development 
against that accruing from the increased 
knowledge of the past brought about by the 
study and retention of the skeletal remains. 
This is particularly so in not-for-profit 
developments, for example public buildings 
of clear community benefit such as schools 
or hospitals. Those desiring to pursue 
a strategy whereby only a sub-sample 
of burials impacted by a development 
is excavated archaeologically and / or 
scientifically studied need rigorously to 
justify it on a site by site basis. 
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Establish nature 
of burial ground 
and population

Prepare detailed 
WSI

Consider 
sampling by 

number or area

Analyse selected 
material

Assess all 
skeletons

Review all 
contemporary 

records
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condition of 
co�ns and 
ephemera
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with all parties. 
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Figure 1: Flow chart to assist planning and implementation of fieldwork projects involving large burial grounds
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Written Scheme of Investigation (WSI) is 
high and it is essential that it should be 
produced by a project team including an 
osteologist. The crux is to outline what 
is understood of the significance of the 
burial ground and to frame strong research 
questions that can be addressed through 
excavation and analysis. In addition to 
the usual methods of fieldwork, it should 
state the specific intentions regarding 
the assemblage based on its defined 
significance. This should include any 
justification for sampling during the 
project, methods for assessment (Mays et 
al., 2002), whether to rebury following 
analysis and publication, or whether to 
retain in a curated archive. If material is 
to be reburied following the completion 
of the fieldwork project then this throws 
into sharp relief the necessity for adequate 
study at the post-excavation analysis phase. 
This may be less so for remains that are to 
be curated in the long-term in museums or 
other institutions, as this ensures that they 
are available for others who may wish to 
study them.

Definitive answers to many of the 
questions in the project planning stage 
will only be obtainable after the post-
fieldwork assessment phase of the project. 
Nevertheless, provisional indications on 
the above points should be sufficient to give 
an idea, in advance of excavation, of the 
following:

• The nature and significance of the 
burial evidence 

• The important research questions 
• The likely costs of the archaeological 

project (excavation, study, publication, 
archive deposition or reburial) 

In circumstances where the DBA 
indicates that upwards of several thousand 
burials are likely to be impacted by a 
development, thought needs to be given as 
to whether a sampling strategy is justified 
and if so what form it might take.

4 Sampling strategies

4.1 When to sample 
Sampling can be undertaken at the 
excavation stage by recovering only a 
subset of the total burials impacted by 
the development. Alternatively, it can be 
applied at the post-excavation assessment 
phase by selecting for subsequent 
analysis only a sub-sample of all the 
archaeologically excavated burials. In 
some cases, a combination of both might 
be used, but there are drawbacks to both 
methods which will affect the integrity of 

the information obtained from the site. 
Osteologist(s) and other relevant materials 
specialists in the fieldwork project team 
should be involved in formulating any 
sampling strategy. 

Introducing a sampling strategy at 
the excavation stage can save costs at 
all subsequent stages, but great care is 
needed in designing and implementing 
it. Setting aside one or more areas of the 
burial ground for complete archaeological 
excavation and recovery of remains, 
whilst a cemetery clearance company 
works on the remainder is one method 
but has drawbacks as cemeteries often 
show phasing or zoning by chronological 
period or on some other basis. If a clear 
justification for sampling has been made, 
collaborative working with exhumation 
companies can be beneficial, but there are 
pros and cons which need careful weighing.

Generally, the use of exhumation 
companies for recovery and reburial can 
be quicker but also more expensive than 
archaeological recovery on site, but does 
not incur costs for osteological analysis. 
A clear chain of command is needed to 
ensure that where clearance companies 
are retained, for instance on very large 
cemeteries in urban centres where time 
and issues such as movement of spoil are 
significant constraints, they are working 
under archaeological supervision and not 
vice versa. This will ensure that all coffins 
/ inhumations are clearly surveyed before 
removal, to allow the composition of the 
burial ground to be recorded, and for the 
archaeologists to step in should unexpected 
and significant deposits be found, for 
instance mass graves, or individuals 
identified by coffin plates. 

An alternative approach is to select 
skeletons during fieldwork to proceed for 
further processing and post-excavation 
study or directly to reburial. This might 
be based on archaeological factors such as 
preservation / completeness of remains, 
for example retaining only the skeletons 
above a given threshold of completeness. 
Redeposited, disarticulated bone is 
usually present, often in large quantities, 
in reworked cemetery soils, especially in 
medieval and later cemeteries where there 
is frequent inter-cutting of graves. Such 
material is generally of limited scientific 
value, and hence not a high priority for 
study at the analysis phase of a project and 
is often rapidly reburied on site. However 
this is not so for disarticulated material 
that was deliberately placed, for example 
in ossuaries, or for material that was 
dismembered, for example surgical waste at 
hospital cemetery sites.

Selecting burials for further study at the 
post-excavation assessment stage is more 
straightforward and preferable in most 
cases because the stratigraphic sequence 
will have been established and the full size 
of the assemblage will be known, and its 
evidential value as a whole can be assessed. 
An optimal sampling strategy can be more 
easily achieved at the post-excavation stage 
than on site.

4.2 How to sample the skeletal 
assemblage
Sampling at the post-excavation stage may 
be undertaken at the assessment phase of a 
fieldwork project. Burials may be selected at 
random, or on the basis of various criteria. 
Information gathered at assessment on 
those not selected for study at the analysis 

Nineteenth century metal coffin fittings. The breastplate gives details of the coffin’s occupant. By permission of Jane Sidell.
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phase should be made available to the 
research community

Random selection. This avoids the 
introduction of additional bias into the 
data but prevents targeting the more 
osteologically or archaeologically useful 
burials. It also prevents tailoring the sample 
to suit research questions pertinent to the 
research design for the site.

Selection of burials by osteological 
information content. Well-preserved, 
complete skeletons generally have a greater 
osteological information content than 
incomplete, poorly preserved material. 
Selection on this basis is unlikely to bias 
the osteological data greatly. Although 
some pathological conditions do weaken 
bone and make it more vulnerable to 
soil erosion, such biases are likely to be 
minor. It may to some extent introduce 
a chronological bias, as early burials in a 
cemetery are more likely to be truncated 
by subsequent ones and hence be less 
complete. However, this bias would still 
exist if these incomplete burials were 
studied because their information content 
would be less than the more complete 
ones, meaning that they could be included 
in fewer analyses. Age and sex data, 
as well as providing information for 
palaeodemographic studies, also provide a 

framework for interpreting other skeletal 
data. The feasibility of estimating age and 
sex (usually requiring skull and pelvic 
remains to be present) is an additional 
indicator of the potential information value 
of a skeleton. 

Selection of burials according to 
osteological features of interest. Burials 
might be selected because they show 

certain pathologies or because they are 
a specific demographic subgroup such as 
children. Although this strategy would 
enhance a restricted range of studies (e.g. 
children to study growth), the biasing 
effects on the sample would invalidate most 
other osteological studies (e.g. selection 
by demographic subgroup would prevent 
analysis of the demographic profile of the 

Disarticulated bones carefully arranged in a burial vault at St Mary Newington (by permission of Chris Constable).

Plan of graves excavated from in and around St Peter’s Church, Barton-Upon-Humber, colour coded according to phase (phase A = latest). There is dense intercutting of interments. By 
permission of Warwick Rodwell.
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several thousand well-preserved burials 
potentially lay within the footprint of the 
development. It was clear that the remains 
were likely to form the largest assemblage 
ever recovered from a single burial site in 
Britain, and that the cemetery site was of 
high archaeological significance.

A decision was taken that all articulated 
burials in the threatened area would be 
excavated archaeologically, processed 
in post-excavation, and assessed by an 
osteologist. This was thought necessary for 
several reasons. The desk-based assessment 
indicated a long period of use for the 
cemetery of about 350 years. A major aim 
of the archaeological project was to attempt 
to subdivide the assemblage so that change 
through time in the skeletal biology of the 
population could be studied. This is rarely 
possible for medieval burial grounds, which 
cannot usually be subdivided by phase and 
lack precise dating; here it required the 
compilation of a stratigraphical sequence 
of burials and other cemetery features. It 
was important to excavate remains from 
all areas of the site archaeologically, not 
only to build up this sequence, but also 
to maximise sample size for each phase 
identified. The DBA indicated that the 
burial ground was likely to have been 
used by different social subgroups such 
as hospital inmates and lay benefactors as 
well as the local population. These different 
groups might be identified by examining 
the spatial layout of the burials.

All articulated burials were 
archaeologically excavated and subject to 
post-excavation processing. Redeposited 
disarticulated bone in the cemetery soil 
was reburied on site and not subject to 
assessment. The fieldwork phase of the 

population; selection according to the 
presence of pathologies would preclude 
studies of disease frequency). This kind of 
selection should not be undertaken because 
of its biasing effect on the osteological data 
and the limitations it places on future study. 

Selection of burials according to 
archaeological aspects. Selection of burials 
by date or phase may allow study of the 
population at some period of particular 
interest. Selection of burials by the presence 
of a coffin or vault allows focus on these 
aspects of mortuary culture but is also likely 
to bias the sample towards the wealthier 
social class. The research questions for the 
site should determine the detailed criteria 
for selection, but it is generally desirable 
to have burials spanning different periods 
and types of interment so that comparisons 
can be made. Selection for individuals 
with coffin plates giving the identity of 
the deceased is desirable as it enables 
historical and osteological information 
to be combined at the individual level. It 
also enables the testing of techniques for 
determining sex, age at death and other 
parameters. 

5 Case Studies

5.1 St Mary Spital, London (Connell et 
al., 2012).
In the late 1990s, commercial re-
development at the former Spitalfields 
Market, London, threatened an area of 
approximately 4ha, containing a complex 
archaeological sequence, including a large 
medieval cemetery, part of the scheduled 
monument of the Priory of St Mary 
Spital. Desk-based assessment and field 
evaluation suggested that a minimum of 

Cemetery clearance contractors working alongside archaeologists (by permission of Adrian Miles). Excavation at St Mary Spital (by permission of Museum of 
London Archaeology).

A wooden grave marker recovered at the St John’s School 
site, Bethnal Green (by permission of AOC). Waterlogging 
resulted in excellent preservation of wooden and other 
organic artifacts.

A burial in a well-preserved coffin at St John’s School site, 
Bethnal Green (by permission of AOC). 
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project yielded 10,516 articulated burials. 
In order to try and ensure best use of 
resources for the project’s analytical phase, 
a sampling strategy was implemented at 
osteological assessment. It was devised 
on the basis of the information content of 
the remains. Only articulated skeletons 
determined by the project osteologists to be 
more than 35% complete, and preserving 
age and sex indicators, were considered 
for further work beyond assessment. 
Application of these criteria resulted in a 
subsample of 5387 skeletons studied at 
the analytical phase. The less complete 
skeletons were still valuable for the 
radiocarbon dating programme. A Bayesian 
approach sought to date skeletal remains 
through direct stratigraphical relationships 
to one another, so incomplete skeletons 
cut by later burials were an important 
component of the dated material. The 
burials were subdivided into four discrete, 
well-dated phases, enabling the successful 
investigation of change in skeletal biology 
through time, a key element of the research 
design. Although only a subsample of 
the remains were studied at the analysis 
phase of the project, all 10,516 burials 
were archived at the Museum of London. It 
comprises the largest collection of skeletal 
remains from a single cemetery in Europe, 
and it continues to be heavily used by 
visiting researchers.

5.2 St John’s School, Bethnal Green, 
London (Ives et al, forthcoming)
In 2011, AOC Archaeology undertook an 
excavation in advance of the development 

at St John’s Church of England school. 
It responded to planning conditions 
identifying the need for a programme of 
archaeological fieldwork and reporting 
prior to the construction of a new school 
building on concrete piles and ground 
beams.

Initial desk-based research and field 
evaluation had identified the presence of 
a post-medieval commercial cemetery. It 
was opened in 1840 by a Mr Kilday, on four 
acres of unconsecrated ground, and closed 
15 years later in an over-full state after the 
interment of about 20,000 individuals. 
The evaluation identified well-preserved 
skeletal remains, coffins and coffin furniture 
which would be severely compromised by 
the proposed foundations. 

The excavation was designed to 
carefully record and remove the remains 
of the cemetery from the footprint of the 
new building – the archaeology beneath 
the new playground was left intact. An area 
of 400 square metres was excavated. Work 
was undertaken in accordance with an 
exhumation licence, issued under Section 
25 of the Burial Act 1857 by the Ministry of 
Justice, and excavations were covered by a 
scaffolded roof to screen them from public 
view. 

Ground conditions of waterlogged 
heavy clay were difficult but had caused 
exceptional preservation. Three burials 
with suspected soft tissue and three lead 
coffins were re-buried in an area of the 
site not affected by the development. 
The excavation lasted six months, and 
recovered 1033 inhumations, including 

97 graveshafts, many densely packed. In 
some cases contemporary timber shoring 
survived, and a small group of wooden 
grave markers were found stacked in a 
brick vault, both rare types of finds giving 
new insights into how these cemeteries 
functioned. 

Wooden coffins were exceptionally 
well preserved and 395 coffin plates 
were recovered. These provided a very 
rare opportunity to link osteological and 
biographical information in a relatively 
large group of skeletons. 

All the skeletons within the 
development footprint were 
archaeologically recovered. At assessment, 
sampling was proposed on the basis of 
relative skeletal completeness (more than 
25%), reducing the total for analysis to 959. 
Their value was enhanced with additional 
documentary research. The publication 
provides extensive information on the 
human population of this area of London, 
the operation of a short-lived commercial 
cemetery, and art historical data about the 
coffins, grave markers and coffin plates. 

5.3 St Marylebone Church, extramural 
burial ground, London (MoLA 2013)
Museum of London Archaeology excavated 
a site at Paddington St, London in 2013 
on behalf of CgMs Consulting. The site 
lay within a former extramural burial 
ground for St Marylebone church, in use 
from 1770–1853. Documentary research 
using Vestry Minutes of 1802 identified it 
as ‘the present best ground allotted for the 
higher degree of the inhabitants and who 
pay the largest fees for the interment of 
bodies therein, situate on the North side of 
Paddington Street’. The site complements 
the burial ground of St Marylebone Church, 
excavated in 2004-5 and published in 2008 
(Miles et al., 2008) from which 372 burials 
were archaeologically excavated and 301 
selected for analysis. The two excavations 
can be considered as recovering remains 
from the same human population. 

Evaluation in 2011 had shown the 
presence of well-preserved human remains. 
A programme of excavation followed 
demolition of the entrance to a car park, 
preparatory to construction of a new mixed-
use development on piled foundations, 
which would seriously compromise any 
remains left in the ground. Planning 
permission for the new scheme was granted 
subject to a three-stage archaeological 
condition requiring a programme of 
archaeological fieldwork and reporting 
before development. 

Part of the site at St Marylebone under excavation (by permission of Adrian Miles).
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The excavation took nearly three 
months and covered 256 square metres 
which was fully recorded archaeologically. 
120 graves in three rows were excavated, 
each containing between one and eight 
individuals. 348 burials in wooden coffins 
were excavated, and a further 45 lead 
coffins. 385 burial contexts were assessed 
by the osteologist, of which 79 interments 
could be fully or partially identified from 
coffin plates. Surprisingly little truncation 
was observed, and numbers of burials were 
lower than had been originally predicted, 
probably due to the extramural part being 
of higher status than other parts of the 
main parish burial ground. 

Poorly preserved remains with little 
potential to contribute information 
on disease or skeletal morphology, as 
well as those lacking ageing and sexing 
characteristics, or age indicators in sub-
adults, were omitted from the analytical 
phase of the project. Sealed lead coffins 
were not opened. Approximately 295 
burials are being taken forward to full 
analysis. The analysis is being undertaken 
in conjunction with detailed research into 

the substantial amount of historic evidence 
for the parish, and study of art historical 
aspects of the coffins and coffin furniture. 
Results will be integrated with those from 
the 2004-5 excavations.

5.4 The New Bunhill Fields Burial 
Ground, Southwark, London (Miles and 
Connell 2012). 
Plans to construct a new academy school 
in Southwark on a site which included part 
of a post-medieval burial ground (New 
Bunhill Fields) lead to an archaeological 
project designed to excavate approximately 
10% of the burial ground by area. The 
New Bunhill Fields was a non-conformist 
commercial enterprise with Wesleyan 
connections and probably opened in 1821 
and closed in 1853.

Unfortunately the local authority 
archaeology advisor was consulted 
very late in the project development 
process leading to difficulties with 
project planning and of course costing. 
A slightly unhappy compromise was 
reached between all parties, allowing the 
archaeological recovery and analysis of 

500 skeletons under the archaeological 
condition attached to the grant of 
planning permission. Whilst this was a 
smaller sample than the archaeologists 
had hoped, it was unavoidable due to the 
late appreciation of the archaeological 
significance of the burial ground and was 
only achieved through extremely firm 
negotiation. The negotiation and planning 
stage was further complicated by a review 
of burial law being conducted by the 
Ministry of Justice, who were imposing 
very tight criteria upon licences for 
archaeological exhumation. At this point of 
the review, one criterion was the above-
ground visibility of burial grounds; the 
New Bunhill Fields ground was completely 
buried under a modern school. Eventually, 
however, a licence was issued for the 
project. 

A desk-based assessment identified 
clear historical evidence for extensive 
and stacked burials with up to 33,000 
interments in a burial ground of 
approximately an acre, including in the 
vault of an associated chapel (which did 
not survive) with potential additionally 

New Bunhill Fields, Southwark (by permission of Chris Constable).
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for Roman burials. Following the DBA, five 
phases of field evaluation took place, with 
27 trial pits or trenches opened across the 
entire area of impact, however only five 
of these were within the burial ground. 
One key finding of the evaluation was 
to clearly define the edges of the burial 
ground. However, owing to uncertainty 
over the exact densities of burials at 
depth, which proved extremely difficult 
to evaluate as skeletons were very deeply 
buried, an additional large sum of money 
needed to be set aside as contingency for 
the non-archaeological clearance of the 
burial ground, which could perhaps have 
been avoided if additional archaeological 
evaluation had taken place. 

Following evaluation, an excavation 
area of 22 x 12m was set aside to be 
excavated through the entirety of the 
burial ground, with a number of 500 
skeletons set as a target for recovery. The 
remainder of the area of impact included 
most of the burial ground (2680m2) and 
was cleared by an exhumation company, 
with an archaeological watching brief, 
thus leaving relatively little of the burial 
ground preserved in situ. In the event, 
owing to health and safety concerns over 
the extensive survival of soft tissue, the full 
depth of stratigraphy could not be safely 
excavated. 

It became clear during fieldwork, that 
the first 500 skeletons recovered in this 
area would create a very biased sample (the 
upper levels of the shafts or stacks tended 
to be dominated by subadults, because 
more, smaller coffins could be placed in the 
wider upper levels than the single adults 
which are more likely to be found at the 
bottom of the stacks) and in the end 827 
coffins were recovered from the excavation 
area. Some contained individuals with 
surviving soft tissue, who were reinterred 
following recording of the coffins and 
without archaeological assessment. 
766 skeletons were then assessed and a 
subsample of 514 skeletons was selected 
for detailed analysis. As the population 
recovered was already biased in several 
ways, much of the selection was led by 
prioritising the most complete individuals 
and thus maximising the available 
information. Initially, skeletons that were 
less than 60% complete were not selected 
(72 individuals), neither were those with 
brain or adipose tissue surviving (91 
individuals). Burials were then screened 
and those with less than 80% completeness 
were removed, creating the sample size of 
514, close enough to the number agreed 
with the local planning authority. 157 
adults and 357 subadults were taken to 

analysis and publication. 
The total archaeological budget 

was less than 1% of the overall costs 
of the construction of the new school, 
approximately £325,000, including desk-
based assessment, evaluation, trenched 
excavation, analysis and publication, but 
not including site-based attendances. The 
associated costs of groundworks make 
salutary reading. The cost of the roof to 
shield the exhumation from view cost 
almost exactly half the cost of the entire 
archaeological project. The sheet piling 
to secure the groundworks (excavation 
and exhumation) cost 50% more than the 
archaeological project. The exhumation 
and reburial costs were three times as much 
as the archaeological project costs. In total, 
the groundworks cost approximately fifteen 
times the cost of the archaeological project, 
15% of the total site budget for a large 
secondary academy, a budget that included 
extensive renovation works to a complex, 
later 20th century Grade II listed building. 

It is worth considering that more 
extensive evaluation, designed to establish 
the depth of burials in the centre of the 
site, could have materially contributed 
to planning the commercial exhumation 
elements, by identifying the extensive 
soft tissue survival and also the density 
of human remains. This would also have 
altered the archaeological objective of 
excavating through to the bottom of the 
burial ground. It is also important to 
note that the costs of exhumation and 
reburial are significantly more than the 
archaeological costs, which can also be 
stated for attendances such as shoring, 
roofing and muckaway of spoil. Increasing 
the sample size would have added very 
little to the overall project budget whilst 
potentially adding significantly to our 
understanding of the population. 

A well-preserved coffin in a brick-lined shaft grave. Bow 
Baptist Church (by permission of Adrian Miles).
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