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Chapter 5: Methods 
 

 

All complete individuals associated with the Iron Age phases of the selected 

sites were included for study.  Incomplete individuals and isolated bone 

fragments from the sites were also included if they were associated with Iron 

Age contexts.   Because of the lack of consistent mortuary behaviour, isolated 

finds are just as important to understanding Iron Age mortuary ritual as 

complete burials.  The only remains excluded from the study were cremations 

because the cremation process obscures trauma and weapon-related injuries 

making identification difficult. 

 

The procedure included a full skeletal analysis of the material.  The recording 

forms for the analysis were based on the standard Biological Anthropology 

Research Center (BARC), University of Bradford skeletal recording forms, but 

simplified for the specific data used in this project.  Examples of the forms are 

included in Appendix III.  The features recorded on the forms were site and 

burial numbers, burial position (if known), level of preservation, full skeletal 

inventory, age-at-death estimates, sex determination and paleopathological 

conditions.  Metric data were recorded for the femoral/humeral head diameter 

for sex estimates and long bone lengths for stature estimation purposes.   
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5.1 Demography 
 

5.1.1 Adult sex determination 

   
The assessment of sex and age-at-death for each individual was based on a 

multifactorial analysis. This allowed for the combining of different methods to 

reach a more accurate assessment and accommodated, less complete, 

fragmentary and poorly preserved remains.  The sex assessment was taken 

from the pelvic girdle, cranium and mandible.  Each feature was assessed 

individually, and then combined to give an overall assessment.  

 

The features were visually assessed. Metric analysis was not possible due to 

the large number of remains, time constraints, and fragmentary nature of the 

bones. The features were recorded as: 

 Female  

 Possible female  

 Indeterminate  

 Possible male  

 Male  

 Unobservable    
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The pelvic girdle is the most reliable in sex assessment and has frequently 

been shown to yield accurate results (Phenice 1969; Singh & Potturi 1978; 

Kelley 1979; Lovell 1989; Buikstra & Ubelaker 1994; Hager 1996; Bruzek 2002).  

The features included in this study were: 

 Ventral arc  

 Sub-pubic concavity  

 Ischio-pubic ramus ridge  

 Overall length and shape of the pubic bone 

 Greater sciatic notch morphology 

 Preauricular sulcus 

 Sacral morphology 

   

Each feature was included because of its documented reliability in sex 

assessment.  The different features of the pubic bone are associated with post-

puberty growth of the bone in females.  The growth displaces muscle 

attachments laterally, which creates the ventral arc, as well as causing the 

pubic symphysis to extend medially creating the sub-pubic concavity (Anderson 

1990; Budinoff & Tague 1990).  These differences are well established and 

repeatedly tested for reliability and therefore given the most weight in the 

assessment. However, the pubic bone is often in a very fragmentary state or 

does not survive at all, making assessment difficult.  Additional features such as 

the greater sciatic notch, the pre-auricular sulcus, curvature of the sacrum and 

width of sacral alae, though more variable, were included to allow 

determinations from fragmentary remains.   
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The cranium and mandible also show sexual dimorphism and have been used 

to estimate the sex of an individual (Keen 1950; Giles & Elliot 1963; Graw et al. 

1999; Walrath et al. 2004; Đurić et al. 2005). Features of the cranium and 

mandible included in this study were: 

 Mastoid process length 

 Nuchal crest rugosity 

 Glabellar development 

 Supraorbital ridge prominence 

 Supraorbital margin shape 

 Gonial angle 

 Gonial flare  

 Mental eminence morphology 

 Robusticity of mandibular corpus 

 Shape of the dental arcade   

 

The features of the cranium and mandible are not as reliable as those of the 

pelvic girdle because many of the features are linked to robusticity and 

muscular development. In general, these features are more prominent on 

males, but they also appear on heavily muscled or robust females.   Age also 

has a significant affect on cranial features; young males can appear gracile and 

older females can appear more robust and masculine (Walker et al. 1988).  For 

these reasons, the cranium and mandible were only considered in isolation if 

the features were all in agreement.  If they were mixed, or clustered around the 

indeterminate category, the assessment for the cranium was considered 
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indeterminate and thus the individual was recorded as indeterminate in the 

absence of other more accurate post-cranial features. 

 

5.1.2 Adult age-at-death estimation 
 

Age-at-death estimation was based predominately on features of the ossa 

coxae and dentition.  The methods used were: 

 Suchey – Brooks (1990) pubic symphysis method   

 Lovejoy et al. (1985) auricular surface method 

 Buckberry - Chamberlain (2002) auricular surface recording 

system 

 Brothwell (1981) dental wear method 

 Late fusing epiphyses (Scheuer & Black 2000) 

 

There are many other age determination methods, but they were not 

appropriate for this sample.  For example, the phasing of age-related changes 

to the sternal end of rib four has been found to be an effective estimate for age-

at-death (Işcan et al. 1984).  However, the ribs present at the sites were rarely 

preserved well enough to confidently establish order, and in many cases did not 

have preserved ends.  Preservation also restricted the use of cranial suture 

closure (Meindl et al. 1985) as a method for estimating age as there were very 

few intact crania.   
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5.1.3 Juvenile age-at-death estimation 
 

Juvenile age-at-death estimation was based on methods suggested by 

Standards for Data Collection from Human Skeletal Remains (1994) as well as 

Scheuer and Black (Scheuer & Black 2000).  These included: 

 Epiphyseal closure (Scheuer & Black 2000) 

 Dental eruption (Ubelaker 1989) 

 Dental development (Smith 1991) 

 Development and fusion of cranial bones (Scheuer & Black 2000) 

 

Long bone lengths were also taken on the juveniles, but they consistently 

yielded a younger age – at – death than the rest of the methods.  This has been 

documented in other studies, and is due to the bone growth being much more 

vulnerable than diaphyseal fusion or dental development to health, nutrition and 

environmental disruptions (Kemkes-Grottenthaler 2005).   

 

5.2 Stature estimation 
 

Measurements were taken on the humeri, ulnae, radii, femora, tibiae and 

fibulae.  These were taken using an osteometric board and based on the 

maximum length dimensions found in Standards (Buikstra & Ubelaker 1994).  

All complete bones were measured, as well as those fragmentary bones that 

could be precisely refitted. 

 

Stature has been linked to overall health, status and other biocultural factors 

(Steckel 1995; Bogin & Loucky 1997; Silventoinen et al. 1999; Bogin et al. 

2002; Schweich & Knüsel 2003; Bassino 2006; Steckel 2008), making it an 
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important aspect to measure.  The estimation of stature is difficult, however, for 

archaeological remains because of the inability to test the accuracy of 

equations on a living population.  It has been shown that stature varies between 

populations and though new methods have developed to create population 

specific formulas for some archaeological groups (Auerbach & Ruff 2004; 

Vercellotti et al. 2009), there is not currently one for the Iron Age of Britain.  For 

this reason, stature estimates will be calculated using formulas based on Trotter 

and Gleser (1952) and (1958) European Americans (Table 5.1).  This is the 

most widely used method, so the results are comparable to other published 

studies.  The formulas developed by Trotter and Gleser are based on modern 

populations and may not be completely accurate for the Iron Age human 

remains. 

Table 5.1 Stature formulas for Males and Females from Trotter and Gleser 1952 & 1958. 

Males Trotter and Gleser 1952 Trotter and Gleser 1958 

Humerus 3.08 Hum +70.45 +- 4.05 2.89 Hum + 78.10 +- 4.57 

Ulna 3.70 Ulna +74.05 +- 4.32 3.76 Ulna + 75.55 +- 4.72 

Radius 3.78 Rad +79.01 +- 79.01 3.79 Rad +- 79.42 +- 4.66 

Femur 2.38 Fem +61.41 +- 3.27 2.32 Fem + 65.53 +- 3.94 

Tibia 2.52 Tib +78.62 +- 3.37 2.42 Tib + 81.93 +- 4.00 

Femur + Tibia 1.30 (Fem+Tib) +63.29 +- 2.99 1.26 (Fem+Tib) + 67.09 +- 3.74 

   

Females Trotter and Gleser 1952  

Humerus 3.36 Hum + 57.97 +- 4.45  

Ulna 4.27 Ulna + 57.76 +- 4.42  

Radius 4.74 Rad + 54.93 +- 4.30  

Femur 2.47 Fem + 54.10 +- 3.94  

Tibia 2.90 Tib + 61.53 +- 3.78  

Femur + Tibia 1.39 (Fem + Tib) + 53.20 +- 3.55  

 

5.3 Estimated number of individuals 
 

Though the primary site in this investigation was a cemetery with well-

demarcated burials, it was necessary to establish an estimated number of 

individuals present in the skeletal samples in order to compare with sites where 
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the human remains were found in other contexts.  The method used was 

Minimum Number of Individuals (MNI) (Lyman 1994).  Although by definition 

this method provides a low estimate for the number of individuals in a specific 

sample, which may not reflect the actual number of people represented 

(Marshall & Pilgram 1993; Adams & Konigsberg 2004), it has been used 

repeatedly for both human and animal bones and allows comparison between 

the sites included in this dissertation as well as sites from other published 

material. 

 

MNI for this dissertation was obtained by recorded skeletal inventory and 

identifying fragments for each element using bone landmarks.  The most 

commonly occurring adult element or portion of the element was used to 

establish the MNI for adults (Lyman 1994; Knüsel & Outram 2004).  The 

juveniles were separated first by age, and then MNI for each age group was 

established in the same way as adult MNI.  The total was the MNI of adult and 

juvenile individuals.   

 

5.4 Trauma 
 

In order to study warfare and violence in a meaningful way, the research must 

be applicable and usable by other bio-archaeologists and archaeologists. For 

that reason, it is crucial to define the terms used in this dissertation so that the 

meanings are clear and precise.  This study is concerned with trauma, which is 

defined as any bodily injury or wound (Roberts 2000: 337).  A fracture is defined 

as the result of a traumatic event that leads to a complete or incomplete break 

in the continuity of bone (ibid.).   
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5.4.1 Recording methods 
 

All traumatic injuries were recorded for the sites.  Though the research focuses 

on inter-personal violence and warfare, it was determined that all traumatic 

injuries should be recorded to allow for comparisons between accidental, inter-

personal violence and age-related degenerative changes in order to better 

understand the mechanisms behind trauma patterns during the Iron Age. 

 

Traumatic injuries were recorded first by description of the macroscopic 

appearance.  The description included location on skeleton, the element 

affected, specific location on the element, type of traumatic injury (blunt force, 

sharp force, projectile), when the traumatic injury occurred (antemortem, 

perimortem, postmortem).  If the traumatic injury was antemortem, the stage of 

healing was recorded.  Any angulation, deformity, secondary osteoarthritis or 

other morphological changes due to traumatic injury was also recorded.   

 

The next stage of recording involved detailed drawing of the element and 

traumatic injury sustained by the element.  This provides a clear image of the 

pattern, as well as a scale drawing on which to record metric details of the 

injury.  It also provides a clear map of fracture lines, which can often be 

obscured in photographs.  The element outlines used were redrawn from 

Standards for Data Collection from Human Skeletal Remains (1994). 

 

Photographs of each affected element were taken.  Both close range detailed 

images as well as images of the complete element were obtained to record the 
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position of the traumatic injury.  All pictures were taken using a Canon 

Powershot S5IS with only minor adjustments to the exposure for best quality 

images.   

 

Radiographs were taken for the Wetwang Slack collection at the 

Bioarchaeology Research Center (BARC) at University of Bradford.  The other 

sites were analyzed at museums where it was not possible to radiograph the 

elements.  The radiographs were taken using various kv depending on element 

and exposure guidelines established by Buckberry and Ogden (pers comm.).   

 

Since this dissertation focused on patterns of violence, it was necessary to 

determine the injury mechanism of each traumatic injury.  The injury mechanism 

is the cause of the traumatic lesion observed in the bones; this can be due to 

inter-personal violence, accidental injury or degenerative changes in the body 

(Judd 2002).  Three types of mechanism were identified for the trauma present: 

violence, accidental and other. 

 

Violence was assigned to those injuries commonly associated with 

interpersonal violence such as weapon-related trauma, cranial injuries from 

direct blows, and parry fractures (Judd 2002: 93;  2004: 46).  Weapon-related 

trauma includes sharp force injuries, penetrating and projectile injuries and is 

unequivocal evidence of interpersonal violence.  Cranial injuries from direct 

blunt force blows have been recognized as a frequent indicators of 

interpersonal violence in many cultures (Walker 1997;  2001) and so are also 

included in this category.  Parry fractures have long been associated with 
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defensive injuries, resulting from use of the forearm to shield the face and head 

(Galloway 1999: 145).  Though some have argued that these fractures may 

also result from accidental falls, Judd (2008) developed criteria regarding 

fracture position, type and radial involvement that more accurately identify parry 

fractures resulting from interpersonal violence.  Her criteria were used to 

categorize the distal ulna fractures in this study. 

 

Accidental was assigned to those injuries that result from non-intentional 

external influences (Judd 2002: 93;  2004: 46).  These are indirect force 

fractures of the long bones (i.e. falls), as assessed from fracture type and 

location, as well as dislocations and soft tissue injuries (myositis ossificans) that 

cannot be directly attributed to interpersonal violence.  Other was assigned to 

those injuries that may result from external influences but are often associated 

with activity and age-related changes (spondylolysis, vertebral compression 

fractures). 

   

5.5 Presentation of results 
 

The following chapter presents the results of the osteological analysis.  It is organized 

by region, beginning with East Yorkshire and followed by Hampshire.  Each individual 

site is presented starting with the demographic profile and then description of traumatic 

injuries.  The traumatic injuries are grouped by mechanism, trauma type and elements 

involved.  The Hampshire material is then combined to provide a regional view and 

compared to the East Yorkshire results.   

 


