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1. Introduction 

The aim of this report is to present the data obtained from the osteological analysis of human 

skeletal remains recovered during an excavation at the site of the Birmingham Children’s 

Hospital and formerly the Chapel of St. Mary’s, in Whittall Street and St. Mary’s Row, 

Birmingham (NGR: SP 071875, project code P4840). The excavation was carried out by 

Worcestershire Archaeology.  

 

The Chapel of St. Mary’s was first constructed in 1774 as a chapel of ease to St. Martin-in-the-

Bullring and burials are recorded in the parish registers as having taken place in the churchyard 

between 1799 and 1884, though the Bishop’s transcripts record burials from its opening 1774 

(http://www.bmsgh.org/TYAIB/birmingham.html). In 1881, the burial ground was leased to the 

City Council and subsequently landscaped into a public garden, following the exhumation and 

reburial of the human remains from the original interments in the Witton and Warstone Lane 

cemeteries. The area was originally of a high social status and generally occupied by middle class 

individuals but the area declined as it became a centre for gun manufacture, known as the Gun 

Quarter, during the 19th century. 

 

During the course of pre-construction archaeological investigations, human remains were 

discovered in a series of deposits across the site. Two contexts were found to contain articulated 

human skeletal remains, representing single individuals. The remaining 12 contexts contained 

disturbed skeletal elements likely to have been re-deposited at the time of the original cemetery 

clearance. Some deposits of bone were contained within the backfill of cleared graves but none 

of these elements could be re-associated and most contained both adult and sub-adult bones.  

Overall, the disarticulated assemblage consisted of 142 identifiable bone fragments and 3 loose 

teeth. 

 

Osteoarchaeological analysis was undertaken to assess the condition and completeness of the 

associated human skeletal remains recovered to determine the age, sex and stature of the 

individuals present. Any non-metric traits, skeletal and dental pathologies were also recorded. 

Due to the small sample size and preservation of some of the skeletal remains, prevalence rates 

of pathologies within the group were not calculated; any skeletal or dental pathologies are 

recorded according to individual. Additionally, a catalogue of the disarticulated skeletal elements 

was made and used to provide additional demographic and pathological data. 
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2. Methods and Process 

The skeletal material was analysed according to the standards laid out in the guidelines 

recommended by the British Association of Biological Anthropologists and Osteologists in 

conjunction with the IFA (Guidelines to the Standards for Recording Human Remains, Brickley 

and McKinley (eds) 2004) as well as by English Heritage (Human Bones from Archaeological Sites: 

Guidelines for producing assessment documents and analytical reports, Centre for Archaeology 

Guidelines, 2002).  

 

Recording of the material was carried out using the recognised descriptions contained in 

Standards for Data Collection from Human Skeletal Remains by Buikstra and Ubelaker (1994). 

Full recording forms are supplied separately to be archived with any other archaeological 

recording forms. All skeletal data has been recorded using an MS-Access database(s) which can 

be found on the CD-Rom provided. 

 

The material was analysed macroscopically and where necessary with the aid of a magnifying 

glass for identification purposes. Where relevant, digital photographs have been used for 

illustration and a full digital image archive of all pathologies and any other features of interest 

has been provided on the CD-Rom enclosed with this report.  

 

The material was analysed without prior knowledge of associated artefacts so that the 

assessment remained as objective as possible. 

 

Comparison of the results was made with published osteological data from contemporary 

skeletal populations, including: 

 

 St. Martin’s-in-the-Bull Ring, Birmingham.  A large late Georgian and early Victorian 

period assemblage consisting of 505 analysed individuals interred in both vault and earth-

cut graves (Brickley, Berry and Western 2006). 

 

 St. Andrew’s, Worcester (Technical College). An assemblage excavated from the 

former Victorian churchyard of St. Andrew’s in Worcester city centre, comprising of 24 

articulated individuals from inhumation burials and 1703 disarticulated fragments of 

human bone (Western 2006). 
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 Tallow Hill, Worcester. Excavations in the former cemetery at Tallow Hill in 

Worcester city centre led to the exhumation of 10 individuals originally deposited in 

vaults. The vaults date to the mid Victorian period, though some vaults were still in use 

until 1904 (Ogden n.d.). 

 

 Old Church of St. Peter and St. Paul, Upton on Severn, Worcestershire. An 

assemblage of 24 exhumed individuals dating to 1836-1866 from a parish burial ground in 

a small riverine town (Western 2014). 

 

 Holy Trinity, Stratford-upon-Avon. A skeletal assemblage comprising 304 individuals 

from both the medieval and post-medieval periods exhumed from the parish churchyard 

of Holy Trinity Church (Western 2016).  

 

 

3. The Articulated Assemblage  
 

 

3.1  Reasons for the Analysis 

Osteological analysis was carried out to ascertain: 

 

 Inventory of the skeletal material 

 

 Condition of bone present 

 

 Completeness of the skeleton 

 

 Age Assessment 

 

 Sex Determination 

 

 Non-metric Traits 

 

 Stature and Morphometric Data 
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 Skeletal Pathology 

 

 Dental Pathology 

 

3.2  Skeletal Inventory 

An inventory of the skeletal elements present is undertaken to assess the completeness of the 

skeletal remains and identify the number of individuals present. An inventory also provides 

information on the specific elements within the skeleton that are present and can be assessed 

for pathological changes. Each element is recorded as present or absent. The long bones are 

recorded according to the presence or absence of the proximal (upper), middle and distal 

(lower) sections as well as the proximal and distal joint surfaces. The completeness of the bones 

of the axial skeleton (with the exception of the spine) is recorded according to the categories of 

<25%, 25-50%, 50-75% and 75%>.  

 

A summary inventory of the skeletal elements present for each individual from contexts [1033] 

and [1034] is provided in the skeletal catalogue below (see Section 4). A full inventory can be 

found on the enclosed CD-Rom. No duplication of elements was observed within any one 

context and the inventory taken confirmed that each context contained the remains of a single 

individual.  

 

3.3 Condition of the Bone Present 

The condition of the bone was assessed macroscopically according to the categories and 

descriptions provided by the Guidelines to the Standards for Recording Human Remains (Brickley 

and McKinley, eds, 2004). Since most skeletons exhibit more than one grade of state of 

preservation, these categories are simplified into 4 main groups of preservation: Good (grades 0-

2), Fair (grades 2-4), Poor (grades 4-5+) and Varied (more than 4 grades of condition). The 

condition of human bone can be influenced by both extrinsic (i.e. taphonomic conditions) and 

intrinsic (i.e. robustness) factors (Henderson 1987). 

 

SK[1033] and SK[1034] were both recorded as being in ‘fair’ condition, being scored as grades 2 

and 3. Some surface erosion was noted in both skeletons around the epiphyses of the long 
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bones but generally surface was preservation was good allowing for some metric analysis and 

observation for pathological changes.  

 

3.4 Completeness of Skeletons 

This is a guide to the overall completeness of the individual’s skeletal remains and is calculated 

according to the percentage of the bones present in relation the total number of bones in a 

complete human skeleton.  Completeness of remains is gauged through an assessment of the 

amount of material representing different areas of the body.  A complete skeleton comprises of: 

 

Skull = 20% 

     Torso = 40% 

     Arms = 20% 

     Legs = 20% 

 

Each area of the skeleton was assessed and then placed into the following four categories of 

completeness: <25%, 25-50%, 50-75% and 75%> (Buikstra and Ubelaker 1994). 

 

Recording the completeness of the individual can allow an insight to be gained into how much 

post-depositional activity has occurred as well as to assess how much information can 

potentially be gained from the remains.  

 

SK[1033] was between 25-50% complete. The grave was likely to have been disturbed by a later 

burial [1035] and thus the remains of this earlier individual had been truncated in situ. The 

remains consisted of the right side of the post-cranial skeleton i.e. arm, ribs, pelvis and leg. The 

skull and left side of the skeleton was absent.   

 

SK[1034] was less than 25% complete and was likely to have been disturbed by the original 

cemetery clearance and post-deposition construction work at the site. These remains also 

consisted of solely right-sided skeletal elements from the arm, pelvis and leg. 

 

 

 



7 | P a g e  

 

3.5  Age Assessment 

Establishing the age and sex of individuals from an archaeological assemblage not only provides 

an insight into the demographic profile of the population but can also be used to inform us of 

patterns in pathological distributions in a skeletal assemblage.  

 

The age of sub-adults is assessed using both dental development (Smith 1991) and eruption 

(Ubelaker 1989) as well as long bone lengths (Schaefer et al. 2009) and epiphyseal fusion 

(Scheuer & Black 2004). These methods can usually provide a reasonably accurate age 

estimation due to a relatively narrow range of variation in normal sub-adult development. Thus, 

sub-adults can be placed into the following age categories: Foetal (<36 weeks), Neonate (0-1 

month), Young Infant (1-6 months), Older Infant (6-12 months), Child (1-5 years), Juvenile (6-12 

years) and Adolescent (13-17 years).  

 

Assessment of adult age at death, unfortunately, results in much less specific age estimates due 

to a much greater individual variation in the features exhibited by the examined elements at 

particular ages (Cox 2000). Age estimation of adults was assessed from analysis of the auricular 

surface (Lovejoy et al 1985) and the pubic symphysis (Brookes and Suchey, 1990). Each of these 

methods examines the deterioration of these surfaces and categorises them accordingly. This 

deterioration is due in part to due to the health status of the individual but can also be 

influenced by life-style and so the variation produced by these factors results in much wider age 

categories: Very Young Adult (18-24), Young Adult (25-34), Middle Adult (35-49) and Old Adult 

(50+) (Buikstra and Ubelaker, 1984). Grading of dental attrition was also used as a 

supplementary age assessment technique using the Miles method (1963) where dentition sets 

were complete enough to allow fair observation. 

 

SK[1033] was a sub-adult individual, estimated to have been age at 6-8 years at death based on 

metric analysis of long bones and epiphyseal fusion. Overall, this individual was classified as a 

juvenile. 

 

SK[1034] was an adult individual. All the observable long bone epiphyses were fused, suggesting 

that this individual was over 18 years old. A partial auricular surface had survived, with changes 

possibly indicating an age of between 25 and 35 years old. However, since this was incomplete, 

these observations are only tentative. Overall, the skeletal remains were classified as those of an 

adult. 
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3.6 Sex Determination 

Sex is assessed using the criteria laid out by Buikstra and Ubelaker (1984) in the analysis of 

morphological features of the skull and pelvis. In addition, metric data is also used where 

possible, taking measurements of sexually dimorphic elements such as the femoral and humeral 

head (Bass 1995). Categories ascribed to individuals on the basis of this data were ‘Male’, 

Possible Male’, ‘Indeterminate’, ‘Possible Female’, ‘Female’ and ‘Unobservable’. Sex may be 

ascribed on the basis of metrics alone where no sexually dimorphic traits are observable. Where 

sex was not observable be either metric or morphological observations, it was recorded as 

‘Unobservable’. No sexing of sub-adult material is attempted due to the lack of reliable criteria 

available. 

 

No observations regarding the sex of SK[1033] could be made since this individual was a sub-

adult. 

 

Based upon morphological assessment, SK[1034] was classified as a ‘possible male’ based on the 

metric analysis of the femoral head and circumference of the tibia at the nutrient foramen.   

 

 

3.7  Non-Metric Traits 

Non-metric traits are morphological features that occur both in bone and dentition.  These 

features have no specific functional purpose and occur in some individuals and not in others.  

The origins of non-metric traits have now been shown to be highly complex, each having its own 

aetiology and each being influenced to differing extents by genetics, the environment and by 

physical activity. A review of the current literature suggests that the undetermined specific 

origins of these traits and the fact that there is more genetic variation within populations than 

between them can prevent useful conclusions regarding their presence or absence in skeletal 

remains from being drawn (Tyrell 2000).    

 

The presence of any non-metric traits is noted in the skeletal catalogue below (see Section 4). 
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3.8  Stature and Morphometric Analysis 

Stature of adult individuals can be reconstructed from measurements of long bones of the 

skeleton.  Since the long bones of sub-adults have not yet fully developed it is not possible to 

provide an estimate of stature for immature remains. Stature is the result of many factors 

including genetics and environmental influences (Floud et al. 1990), such as malnutrition and 

poor health. Height can be used as an indicator of health status and there is a wide range of 

literature on the relationships between height, health and social status. Estimated stature was 

calculated by taking the measurements of the individual long bones and using the formula 

provided by Trotter (1970). Variation in estimated stature can be up to 3cm. 

 

Metric analysis of the long bones, cranium and mandible may also be undertaken on adult 

remains to provide comparative information on morphological variability.  

 

Stature could not be estimate for adult skeleton [1034] due to the incomplete preservation of 

the long bones present. 

 

A summary of the morphometric data is provided in the skeletal catalogue. Full recording can be 

found on the CD-Rom provided. 

 

3.9  Skeletal Pathology 

Palaeopathology is the study of diseases of past peoples and can be used to infer the health 

status of groups of individuals within a population as well as indicate the overall success of the 

adaptation of a population to its surrounding environment. Pathologies are categorised 

according to their aetiologies; e.g. congenital, metabolic, infectious, traumatic, neoplastic etc. 

(Roberts and Manchester 1997). Any pathological modifications to the bone are described. The 

size and location of any lesion is also noted. Distribution of lesions about the skeleton should be 

noted to allow diagnosis. A differential diagnosis for any pathological lesions should also be 

provided.  

 

Details of pathological conditions observed in the Horse and Groom assemblage are noted in the 

skeletal catalogue below (see Section 4). In summary, sub-adult skeleton [1033] was observed to 
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exhibit skeletal changes indicative of rickets, including anterior bowing of the femur and tibia. 

Rickets is caused by a lack of Vitamin D, which is absorbed through UV rays in the atmosphere, is 

generally associated with the polluted metropolitan cities such as Birmingham and London 

Brickley and Ives 2008, Brickley, Berry and Western 2006). Thus, a high prevalence rate of rickets 

was found amongst the sub-adult population at St. Martin’s-in-the-Bull Ring, Birmingham, 

however (CPR 13.1%) and was also present in 8.9% (CPR) of adults as a residual condition, with 

an overall CPR of 7.5% for the whole population (Brickley, Berry and Western 2006). In 

comparison, rates from more rural locations in the West Midlands are lower. The overall CPR for 

residual rickets/osteomalacia at Holy Trinity, Stratford-upon-Avon was 1.9% (Western 2016), 

whereas at Upton-on-Severn, the CPR was 8.3% (Western 2014). No cases of rickets or 

osteomalacia were noted at Tallow Hill in Worcester (Ogden n.d.).  The average CPR at the 

national level for rickets in post-medieval populations is reported as 3.65% (Roberts and Cox 

2003).  

 

SK[1034] was found to have lamellar periostitis (bone surface remodelling) on the right tibia, a 

non-specific change consistent with inflammation or infection of the bone surface. Inflammation 

occurring to the bones can be observed macroscopically, or with the naked eye, at three levels; 

one involving the outer surface of the bone, known as periostitis, a second called osteitis where 

the inner cortex is involved and thirdly, when the whole transverse section of the bone is 

involved to the extent of the development of a draining sinus (cloaca), known as osteomyelitis. 

Inflammation can occur as a result of many causes; for the most part, inflammation is associated 

with infection. It should be remembered, however, that whilst infection will always create an 

inflammatory reaction, conversely inflammation does not necessarily indicate the presence of an 

infection; many pathological processes can potentially result in inflammation. Some infections 

produce a particular distribution of lesions around the skeleton allowing a specific diagnosis to 

be given to certain infectious conditions, such as syphilis and tuberculosis. Most infections 

resulting in an inflammatory reaction are, however, non-specific, as in this case. The presence of 

woven bone deposits indicate that a lesion was active at the time of death whereas remodelling 

lamellar bone, as found here, suggests that the lesion had healed prior to death.  

 

 

3.10 Dental Pathology 

Dental diseases include conditions that not only directly affect the teeth but also the soft tissue 

surrounding them, sometimes observable in changes to the underlying alveolar bone (Hillson 
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1986). Each condition can give an indication of different aspects of lifestyle and health of the 

individual. For example, caries is associated with diets high in sucrose content. The presence of 

calculus can inform us about dental hygiene whilst enamel hypoplastic defects testify to 

developmental stresses that an individual has undergone in childhood (Goodman and Armelagos 

1985, Hutchinson and Larsen 1988, Dobney and Goodman 1991). The analysis of dental disease, 

therefore, not only informs us of specific oral conditions but provides complimentary data 

regarding overall health status and cultural practices. 

 

The dentition was not present in either of these individuals and therefore no dental diseases 

were observable. 

 

4.  Catalogue of Articulated Human Remains 
 

The results of the osteoarchaeological analysis are presented below in numerical order according 

to each individual context. Due to the small sample size, disease prevalence rates have not been 

calculated but prevalence rates reported in the literature for other, contemporary sites is 

referred to. A full inventory and recording of the human skeletal remains can be found on the 

MS Access database. 

 

SK[1003] 

Inventory: No cranium or mandible; Two thoracic right vertebral arches, one left thoracic 

vertebral arch; 4 right ribs; right scapula; right clavicle; right humerus, right radius, right ulna; 

right femur, right tibia and proximal 1/3rd of right fibula; Partial right ilium; Fairly complete right 

ischium, incomplete left ischium, no pubic bones; Small fragment of sacrum; No scapulae; No 

clavicles; No patellae; No coccyx;  No carpals; no metacarpals, 5 hand phalanges; 3 tarsals 

(cuboid, 2nd and 3rd cuneiform); 5 metatarsals; 1 foot phalanx.  

Completeness: 25-50%> 

Condition: Fair (Grades 2 and 3) 

Dental Inventory and Pathology: 

 

1033 Observable 
Dentition 

Observable 
Tooth Sockets

Ante-
mortem 

Loss 

Caries Calculus Periodontal 
Disease 

Enamel 
Hypoplasia 

Abscess 

n 0  0    0 0 0 0 0 0 



 

 

Age Assessment: Older Child, 6

Sex Determination: NA. 

Stature: NA 

Non-Metric Traits: None

Skeletal Pathology:  Anterior bowing of the proximal third of the right femur

addition to some slight 

posterior aspect (See Figure 1)

in the skeletal elements of the upper extremity. 

part of the linea aspera a

 

 

Figure 1: Anterior Bowing 

Child, 6-8 years 

 

None 

Anterior bowing of the proximal third of the right femur

slight anterior bowing of the right tibia with some bony buttressing of 

(See Figure 1). The contiguous fibula was unobservable. No bowing

in the skeletal elements of the upper extremity. The muscle attachment sites along the proximal

linea aspera and posterior tibia are porotic. 

Anterior Bowing of the Femur (left) and Tibia (right) caused by Rickets, SK[1033]
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Anterior bowing of the proximal third of the right femur observed in 

anterior bowing of the right tibia with some bony buttressing of the 

unobservable. No bowing was present 

uscle attachment sites along the proximal 

 

Rickets, SK[1033] 
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SK1034 

Inventory: Right humerus; right radius; right ulna; right femur; right patella; right ilium; right 

proximal 2/3rds tibia, right proximal third fibula. 

Completeness: <25% 

Condition: Good (Grades 2 and 3). 

Dental Inventory and Pathology:  

 

 

1034 Observable 
Dentition 

Observable 
Tooth Sockets

Ante-
mortem 

Loss 

Caries Calculus Periodontal 
Disease 

Enamel 
Hypoplasia 

Abscess 

n 0  0    0 0 0 0 0 0 

 

Age Assessment: Adult. 25-35 Years?  

Sex Determination: Possible male.  

Stature:  -  

Platymeric Index:  - 

Platycnemic Index: 86.1 (Eurycnemic) 

Non-Metric Traits: None 

Skeletal Pathology: None 

 

5. Part 2: The Disarticulated Assemblage 
 

5.1  Methods and Process 

The disarticulated assemblage was analysed macroscopically and recorded using a Microsoft 

Access database, which can be found on the CD-Rom enclosed. Each element recorded was 

given a unique identification number and recorded by context. In each instance, the 

identification, side and portion of the bone was noted, along with completeness, taphonomy 

and observable joint surfaces. Any metrics that would provide an estimation of sex or of stature 

were taken where possible. The pelvic or skull bones were also analysed for sexually dimorphic 

traits where preservation allowed, using the criteria set out by Buikstra and Ubelaker (1994). Age 

determination was carried out using epiphyseal fusion, analysis of the pubic symphysis and of 

the auricular surface, where appropriate, and classified according to Brookes and Suchey (1990) 
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and Lovejoy et al. (1985). Age of sub-adults was assessed using both dental development (Smith, 

1991) and eruption (Ubelaker, 1989) as well as long bone lengths (Schaefer et al., 2009) and 

epiphyseal fusion (Scheuer and Black, 2004). The same methods of assessment were applied to 

the disarticulated as to the articulated assemblage so that fair comparisons could be made 

between the two samples.  

 

The minimum number of individuals (MNI) represented by the assemblage was calculated 

according to the number of repeated elements or parts of elements in tandem with observations 

of age at death according to development.  

 

5.2  Observations 

A total number of 142 identifiable bone fragments in addition to 3 permanent teeth were 

recovered as disarticulated elements from 12 contexts. Some fragments were not recorded due 

to being unidentifiable, mainly due to their very small size. Fragments excavated and recovered 

in discrete contexts that could be reconstructed were recorded as whole elements. One bone 

fragment was reconstructed from two broken pieces, one found in an unstratified deposit and 

another found in context [1032]. Thus, at least some of the fragments that were originally 

associated have been re-deposited in separately excavated contexts.  

 

The majority of the bone present was observed to be of ‘good’ condition (n = 92, 64.8%), 

allowing elements complete with the epiphyseal ends of bone to be assessed for age, fused 

epiphyses being classified as ‘adult’ and unfused as ‘subadult’. Those elements containing 

dentition were also assessed for age according to dental development, eruption and attrition. A 

further 46 (32.4%) fragments were assessed as being of ‘fair condition in addition to 4 fragments 

being in ‘poor’ (2.8%) condition.  

 

 

5.3  Results 

The number of fragments according to context and age are presented below in Table 1 along 

with the minimum number of individuals represented in each context. A total of 67 

disarticulated elements could be classified as adult, one of which was identified as ‘middle 

adult’. Twenty two elements belonged to the sub-adult classification in total, one being 

identified as ‘neonate’, two as ‘young child’, one as juvenile and one as ‘adolescent’. A total of 
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53 fragments were unobservable for age.  Of the ten elements that could be assessed for sex, 

two were ‘male’, two were ‘possible male’, two were ‘indeterminate’, three were ‘female’ and 

one was ‘possible female’, suggesting there was no sex-related bias in the sample. Overall, 

however, only 7.0% of the elements could be assessed for sex. 

 

 

Context Total 
Element 
Count 

Adult Sub-adult Unobs.   MNI 

 

1001 13 5 2 6 2 

1003 2 2 0 0 1 

1005 17 8 5 4 3 

1013 5 1 1 3 2 

1024 10 5 0 5 1 

1028 13 8 2 3 3 

1030 1 1 0 0 1 

1032 14 8 0 6 1 

1033 1 1 0 0 1 

1036 4 1 3 0 2 

2000 6 3 0 3 1 

1 (u/s) 56 24 9 23 4 

Total 142 67 22 53 22 

Table 1: Summary of the MNI by context  

 

Given the truncated nature of some of the burials on site, it is a possibility that the skeletal 

remains of one individual may be spread over several contexts. It is therefore necessary to 

calculate the minimum number of individuals for the collated assemblage as well as by context. 

Taking all the recorded disarticulated elements into account as one sample, a minimum number 

of seven individuals are represented, four adults (left ulnae) and three sub-adult (left tibiae). If 

contexts are considered separately and as representing un-associated deposits of individuals, a 
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minimum number of 22 individuals may be present, represented by 14 adults and eight sub-

adults. However, it is not possible to assess the extent to which these latter figures are an 

artefact of the context system of recording, since at least some associated fragments are known 

to have been re-deposited in multiple contexts. 

 

Pathological changes were recorded in 10 fragments. Inflammatory lesions were observed on 

three fragments. Lamellar bone remodelling was present on one adult left tibia [31] representing 

chronic inflammation of the leg that had healed. Woven bone periostitis was also present one 

femur fragment [36] of indeterminate age and side as well as  on the visceral surface of one 

indeterminate rib fragment [15], indicating inflammation that was active at the time of death. 

Rib lesions are non-specific; however, they are most frequently associated with tuberculosis and 

tuberculosis co-occurring with other pulmonary conditions; Roberts and Buikstra (2003, p.106), 

from a study of known individuals, demonstrated that rib lesions were present in 62% of those 

that had died from tuberculosis and in 70% of those that had died with tuberculosis and a co-

occurring pulmonary condition, in comparison to only 22% who had died of a pulmonary disease 

other than tuberculosis and 15% of those who had died of a condition not related to pulmonary 

diseases. Nonetheless, the presence of rib lesions is not pathgnomic of tuberculosis and 

differential diagnoses including other respiratory conditions should be considered. A higher rate 

of these lesions, for example, has also been noted amongst pipe-smokers compared to non-

smokers in Victorian London (Walker and Henderson 2010). 

 

The rates reported for rib lesions from St. Martin’s-in-the-Bull Ring, Birmingham (CPR = 8.5 %, 

n=43) (Brickley, Berry and Western 2006) was higher than the CPR 4.1% reported for Stratford-

upon-Avon (Western 2016) but lower than other comparative assemblages such as St. Andrew’s, 

Worcester city (CPR = 26.4%)(Western 2006) and the CPR of 12.5% at Upton-upon-Severn, 

Worcestershire (Western 2014). Overall, rates of lung inflammation are higher in areas of poor 

housing and overcrowding, where infectious diseases are rife and conditions are damp, as well 

as in areas of particular industrial occupations prone to causing respiratory disease. 

 



 

Figure 2: Bone formation on a rib, a result of chronic lung inflammation [15]

 

 

One case of trauma was

[1013]. The rib was likely to have belonged to an adult or older adolescent though age at death 

could not be ascertained. Rib fractures are one of the most common types of trauma, frequently 

occurring following blunt force trauma to the chest sustained through falls, high vel

accidents, physical activities such as sport and interpersonal violence 

(http://emedicine.medscape.com/article/825981

commonly involved in traum

were present in 17.9% of females compared to 41.4% of males (Brickley, Berry and Western 

2006), reflecting a similar pattern to that at Upton on Severn (Western 2014). The reported 

average reported rates of rib fractures from the post

2003), though this is slightly higher than that of St. Martin’s, Birmingham, where 2.3% of 

individuals had rib fractures (Brickley, Berry and Western 2006).

 

 

Bone formation on a rib, a result of chronic lung inflammation [15]

One case of trauma was noted, manifest as a well healed rib fracture [102] all from context 

likely to have belonged to an adult or older adolescent though age at death 

could not be ascertained. Rib fractures are one of the most common types of trauma, frequently 

occurring following blunt force trauma to the chest sustained through falls, high vel

accidents, physical activities such as sport and interpersonal violence 

http://emedicine.medscape.com/article/825981-overview). Clinically, males are most 

commonly involved in trauma incidents (Salter 1999). At St. Martin’s, Birmingham, fractures 

were present in 17.9% of females compared to 41.4% of males (Brickley, Berry and Western 

2006), reflecting a similar pattern to that at Upton on Severn (Western 2014). The reported 

eported rates of rib fractures from the post-medieval period is 4.2% (Roberts and Cox 

2003), though this is slightly higher than that of St. Martin’s, Birmingham, where 2.3% of 

individuals had rib fractures (Brickley, Berry and Western 2006). 
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a incidents (Salter 1999). At St. Martin’s, Birmingham, fractures 

were present in 17.9% of females compared to 41.4% of males (Brickley, Berry and Western 

2006), reflecting a similar pattern to that at Upton on Severn (Western 2014). The reported 

medieval period is 4.2% (Roberts and Cox 

2003), though this is slightly higher than that of St. Martin’s, Birmingham, where 2.3% of 



 

Figure 3:  Rib Fracture [15]

 

Joint disease was noted in three

right tibia [32] and consisting of a protruding bony excrescence from the intercondylar 

eminence. Unfortunately, the articular

ascertain if there were any changes associated with osteoarthritis or degenerative joint disease

Minor osteophytic formation was observed on the 

extensive degenerative periarticular changes were observed in the adult right scapula found as 

an unassociated disarticulated element in context [1033]. 

degenerative joint disease (DJD) are an inevitable consequence of old age when the bo

tissues begin to break down and are unable to repair themselves adequately (Salter 1999). 

Clinically, this condition is most common in adult women, though it occurs in 80% of women and 

men over the age of 75 years (Salter 1999).

undergone trauma and high levels of mechanical stress.

 

[15] 

Joint disease was noted in three skeletal elements, one affecting the proximal surface of an adult 

right tibia [32] and consisting of a protruding bony excrescence from the intercondylar 

eminence. Unfortunately, the articular surface was poorly preserved and it was not possible to 

ascertain if there were any changes associated with osteoarthritis or degenerative joint disease

osteophytic formation was observed on the body of an adult lumbar vertebra [50]. More 

degenerative periarticular changes were observed in the adult right scapula found as 

an unassociated disarticulated element in context [1033]. Primary osteoarthritis and 

degenerative joint disease (DJD) are an inevitable consequence of old age when the bo

tissues begin to break down and are unable to repair themselves adequately (Salter 1999). 

Clinically, this condition is most common in adult women, though it occurs in 80% of women and 

men over the age of 75 years (Salter 1999). Degeneration can also occur in joints that have 

undergone trauma and high levels of mechanical stress. 
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one affecting the proximal surface of an adult 

right tibia [32] and consisting of a protruding bony excrescence from the intercondylar 

surface was poorly preserved and it was not possible to 

ascertain if there were any changes associated with osteoarthritis or degenerative joint disease. 

body of an adult lumbar vertebra [50]. More 

degenerative periarticular changes were observed in the adult right scapula found as 

Primary osteoarthritis and 

degenerative joint disease (DJD) are an inevitable consequence of old age when the body’s 

tissues begin to break down and are unable to repair themselves adequately (Salter 1999). 

Clinically, this condition is most common in adult women, though it occurs in 80% of women and 

occur in joints that have 



 

Figure 4: Large Osteophyte as a result of

 

One case of minor cribra orbitalia 

the frontal bone [60] of a possible female. This condition is associated with megaloblastic or 

haemolytic anaemias commonly occurring 

conditions such as malaria. Minor

was also observed, possible representing a second case of rickets. However, the changes were 

not as marked as those described above observed in SK[1033] and no bony buttressing was 

present. One right clavicle 

old at death was observed to exhibit

distal third, adjacent to an area of rarified porosity. 

proximal third on the inferior aspect, which may indicate the presence of a well healed green 

stick fracture. The bone formation is a non

infection, trauma or perhaps a disseminated condition such as scurvy, 

possible to diagnose this without further skeletal evidence.

 

Large Osteophyte as a result of Degenerative Joint Disease, Right Scapula [1033]

cribra orbitalia (grade 1) representing a metabolic condition

the frontal bone [60] of a possible female. This condition is associated with megaloblastic or 

haemolytic anaemias commonly occurring as a result of parasitic infestation or possibly 

conditions such as malaria. Minor anterior bowing of the right proximal femur

was also observed, possible representing a second case of rickets. However, the changes were 

not as marked as those described above observed in SK[1033] and no bony buttressing was 

present. One right clavicle [134] belonging to a juvenile individual aged between 7 and 8 years 

old at death was observed to exhibit porotic woven bone formation on the 

adjacent to an area of rarified porosity. Also, a wide notch was present in the 

ximal third on the inferior aspect, which may indicate the presence of a well healed green 

stick fracture. The bone formation is a non-specific change and could related to inflammation, 

infection, trauma or perhaps a disseminated condition such as scurvy, 

possible to diagnose this without further skeletal evidence. 
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Degenerative Joint Disease, Right Scapula [1033] 

representing a metabolic condition was observed in 

the frontal bone [60] of a possible female. This condition is associated with megaloblastic or 

parasitic infestation or possibly 

right proximal femur of a sub-adult [35] 

was also observed, possible representing a second case of rickets. However, the changes were 

not as marked as those described above observed in SK[1033] and no bony buttressing was 

belonging to a juvenile individual aged between 7 and 8 years 

on the anterior aspect of the 

Also, a wide notch was present in the 

ximal third on the inferior aspect, which may indicate the presence of a well healed green 

and could related to inflammation, 

infection, trauma or perhaps a disseminated condition such as scurvy, though it would not be 



 

Figure 5: Bone Remodelling (a)

  

Two cases of dental disease were noted of interest. One permanent 

mandible [49] exhibited extensive caries. As a consequence of increased sugary foods in the diet, 

caries is a dental disease that has seen significant increases through the Industrial and modern 

periods.  

 

Figure 6: Large dental cary with extensive tooth destruction [49]

 

During the early part of the Industrial period, dental treatment was still comparatively crude and 

rates of ante-mortem loss of teeth due to periodontal disease was high

elderly.  In many cases, such as seen here in the maxilla [54], virtually all the teeth would be lost 

during life, as is indicated by the lack of tooth sockets and bone remodelling.

a 

Bone Remodelling (a) and possible Greenstick Fracture (b) Right Clavicle

Two cases of dental disease were noted of interest. One permanent 3

mandible [49] exhibited extensive caries. As a consequence of increased sugary foods in the diet, 

caries is a dental disease that has seen significant increases through the Industrial and modern 

al cary with extensive tooth destruction [49]  

During the early part of the Industrial period, dental treatment was still comparatively crude and 

mortem loss of teeth due to periodontal disease was high

any cases, such as seen here in the maxilla [54], virtually all the teeth would be lost 

during life, as is indicated by the lack of tooth sockets and bone remodelling.

b 
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Right Clavicle [134] 

3rd molar in an adult left 

mandible [49] exhibited extensive caries. As a consequence of increased sugary foods in the diet, 

caries is a dental disease that has seen significant increases through the Industrial and modern 

 

During the early part of the Industrial period, dental treatment was still comparatively crude and 

mortem loss of teeth due to periodontal disease was high, particularly among the 

any cases, such as seen here in the maxilla [54], virtually all the teeth would be lost 

during life, as is indicated by the lack of tooth sockets and bone remodelling. As periodontal 
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disease progresses, the gum and the underlying bone may recede causing teeth to become 

loose.  Ante-mortem loss is generally high amongst local comparative populations: amongst the 

Upton population the rate was high at 31.6% and also at St Martin’s, Birmingham (TPR = 26.65%) 

(Brickley, Berry and Western 2006) as well as at St. Andrew’s, Worcester (TPR=22.2%) (Western 

2006).   

 

 

Figure 7: Extensive remodelling of the alveolar bone as a result of ante-mortem tooth loss [54]  

 

Three elements found in both unstratified deposits ([59] and [60]) and in context [1032] ([59] 

and [112]) yieled conclusive evidence for post-mortem examination in the form of a craniotomy. 

All three elements exhibited a transverse saw cuts though the bone. In the occipital bone [112], 

the cut was made working right side to left side.  An endocranial breakaway spur was present 

c.36mm superior to the internal occipital protuberance as well as on the left side of the occipital 

bone, where a shallow false start kerf was also located. Several parallel incision marks also 

present grouped inferior to the saw cut transection on the left side of the occipital but were 

square walled and not made by a sharp bladed instrument like a scalpel, which would leave v-

shaped marks in cross section (Reichs 1998). These marks were between 2 and 4 mm in length 

and may be where a saw tooth has caught the bone while the cut was being made further round 

the cranium. A fragment of frontal bone [59] fitted together with a similarly green stained 

frontal/parietal fragment recorded in [1032]. The former fragment was cut transversely by saw 

and was part of a removed calvarium, possibly associated with the transected craniotomy 



 

performed on the occipital recorded in [1032]. Fragment 

of right eye orbit and forehead

located beneath the craniotomy cut. The 

to the margin of the orbit. Kerf marks and 

surface. The presence of bone from above and below the craniotomy cut suggests that the 

calvarium was replaced on the cranium prior to burial and that this individual had undergone an 

autopsy procedure to establish the cause of death.

 

 

Figure 6: Craniotomy, occipital bone [112]

 

Kerf 
Marks 

performed on the occipital recorded in [1032]. Fragment [60], a frontal bone fragment consisting 

of right eye orbit and forehead, may also be associated.  This fragment represents cranial bone 

located beneath the craniotomy cut. The transection by saw was undertaken 

to the margin of the orbit. Kerf marks and a breakaway spur were present on the endocranial 

The presence of bone from above and below the craniotomy cut suggests that the 

calvarium was replaced on the cranium prior to burial and that this individual had undergone an 

autopsy procedure to establish the cause of death. 

 

Craniotomy, occipital bone [112]. 

 

Breakaway 
Spur
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by saw was undertaken 27.3mm superior 

present on the endocranial 

The presence of bone from above and below the craniotomy cut suggests that the 

calvarium was replaced on the cranium prior to burial and that this individual had undergone an 
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Figure 7: Sawn surface of craniotomy, frontal bone fragment [59]

 

 

Figure 8:  Craniotomy, frontal bone (right orbit) [60]

Sawn surface of craniotomy, frontal bone fragment [59] 

Craniotomy, frontal bone (right orbit) [60] 
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Autopsies during the post-medieval period were initially very rarely performed but became 

increasingly more common during the period as medical knowledge expanded and legislation 

required independent medical witnesses to establish the cause of death. Throughout the 18th 

century, post-mortem examinations were most frequently undertaken on deceased hospital in-

patients as part of morbid anatomy studies. Autopsies undertaken at the Coroner’s request to 

establish a cause of death where death was unexpected or sudden were generally carried out 

openly in public houses and members of the jury were expected to inspect the bodies in person. 

Autopsies were not formulaic practices and investigation of the body could be restricted to a 

single anatomical area of interest. In the archaeological record, craniotomy, or opening of the 

cranial vault, is most frequently observed whereas thoracotomy, or opening of the chest and/or 

abdomen, is more uncommon.  

 

Post-mortem examinations had been carried out on seven individuals from St. Martin-in-the-

Bullring, Birmingham, all seven of which exhibited evidence of craniotomy but only one had 

evidence of thoractomy (post-mortem examination of the chest)(Brickley, Berry and Western 

2006). The overall rate of post-mortem intervention was therefore low (CPR = 1.4%). Here, three 

of the individuals were female and four were males, all being in the young or middle adult age 

categories. One individual from St. Andrew’s, Worcester had undergone a craniotomy following 

trephination to the cranium; this middle aged male had sustained a peri-mortem crush fracture 

to the leg and is likely to have succumbed to a major accident. Another male individual, an old 

aged adult, from Tallow Hill, Worcester had undergone a thoracotamy and one male individual 

from Holy Trinity, Stratford, had undergone a throractomy ipsilateral to the heart (Western 

2016).  

 

Post-mortem staining of one cranium [146] was also noted. A band of copper staining c. 25mm 

wide was present across the crown of the head (calvarium), running c. 75mm asymmetrically 

across the left and right parietals. The cranium was that of a female, likely to be either to be a 

middle aged or old aged adult given the observations made of dental attrition and ante-mortem 

dental loss. The staining observed is not typical of that associated with the use of shroud pins 

and as it spans the head in a linear fashion, it may be the result of a form of hair-piece.  

However, it is also a possibility that the stain was caused incidentally by an unrelated object 

after deposition. Nine females buried at St. Martin-in-the-Bullring were accompanied by hair 

accessories but the majority were bone or tortoiseshell hair combs (Bevan 2006) that would not 



 

leave any staining on the bone. 

which was made of iron (B

 

Figure 9: Copper Staining [146]

 

 

6.     Conclusion 
 

Although the human skeletal assemblage excavated from the former burial ground of St. Mary’s 

was small and for the most part consisted of disarticulated elements, the osteological analysis 

has confirmed that the burial ground contained the remains of both 

well as children. Several skeletal pathologies were present, 

Birmingham during the Victorian period

was a craniotomy carried out as part of 

evidence for which is relatively rare in Birmingham

leave any staining on the bone. Only one female was found to be accompanied by a hair pin, 

which was made of iron (Bevan 2006). 

Copper Staining [146] 

Although the human skeletal assemblage excavated from the former burial ground of St. Mary’s 

was small and for the most part consisted of disarticulated elements, the osteological analysis 

has confirmed that the burial ground contained the remains of both male and female adults as 

well as children. Several skeletal pathologies were present, pointing to

Birmingham during the Victorian period, including rickets, infection and trauma

was a craniotomy carried out as part of a post-mortem examination procedure, skeletal 

evidence for which is relatively rare in Birmingham, despite the known presence of teaching 
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Only one female was found to be accompanied by a hair pin, 

 

Although the human skeletal assemblage excavated from the former burial ground of St. Mary’s 

was small and for the most part consisted of disarticulated elements, the osteological analysis 

male and female adults as 

pointing to the hazards of life in 

, including rickets, infection and trauma. Also present 

mortem examination procedure, skeletal 

, despite the known presence of teaching 
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hospitals there from 1779 (Reinarz 2006). The analysis has, therefore, revealed important 

information regarding disease and treatment in Birmingham during the Victorian period that 

complements the osteological data already recorded from St. Martin-in-the-Bullring. 
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THE ARCHIVE 

 

Type No Type No 

Skeleton Recording Form A 2 Skeleton Recording Form L 0 

Skeleton Recording Form B 2 Skeleton Recording Form P 0 

Skeleton Recording Form D 2 Skeleton Recording Form Q 0 

Skeleton Recording Form E 2 Skeleton Recording Form R 0 

Skeleton Recording Form F 0 Skeleton Recording Form S 0 

Skeleton Recording Form G 0 Skeleton Recording Form V 0 

Skeleton Recording Form H 2 Skeleton Recording Form W 2 

Skeleton Recording Form I 2 Articulated Inhumated Db 1 

Skeleton Recording Form J 2   

Skeleton Recording Form K 2   

 

 
 

 

 

COPYRIGHT 
 

This report is copyright to Ossafreelance. The client will be granted full licence to use the 
information contained within the report on full settlement of the account 
 

© Ossafreelance August 2016 

 


