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Welcome  

 
The organising committee is delighted to welcome this year’s BABAO conference delegates 
to Sheffield, The Steel City. We hope you find the programme of speakers and sessions 
scheduled for the next three days stimulating and thought provoking. We feel both the 
selected podium presentations and posters reflect the diverse range of osteological and 
anthropological topics currently researched by BABAO members. This year’s delegates come 
from as far afield as Brazil and Japan, as well as many more local researchers and students 
representing the strong tradition of osteological disciplines in the UK and wider Europe. We 
hope you will enjoy the evenings’ post-conference entertainment that we have lined up – 
including the all-important conference dinner table quiz! (It’s just not BABAO without it!). 
 
Friendly student ambassadors and volunteers will be around in all venues throughout the 
conference to answer questions and direct delegates to the various conference venues. 
Please do not hesitate to ask for assistance if you need anything further or if you cannot find 
your way!  
 
 
Enjoy the conference and your time in Sheffield, 
 
The Organising Committee 
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Venue Information  

 
St George’s Lecture Theatre 

 

Podium presentations will take place in St. George’s 
Lecture Theatre. We believe that this is the perfect 
location for the BABAO conference, housed within a 
converted church, dating to 1825 and a Grade II listed 
building. The church is also surrounded by a churchyard, 
with many headstones and tombs still visible. The 
churchyard is a popular place for University of Sheffield 
students to sit and relax, have lunch or cram in last 
minute revision! 

St George’s Church is home to some of Sheffield University’s favourite residents –peregrine 
falcons. A nesting box on the church’s roof has been home to a breeding pair of falcons for 
five years. Thanks to the dedication of the university’s enthusiastic community you can now 
watch these winged residents via two webcams - and if you’re lucky, you will have a chance 
to see them in person when you attend the conference. 
Address: 17 Mappin Street, S1 4DT 

 
Tea Breaks, Lunch Breaks & Posters 

 

The posters will be displayed in Mappin Hall, located on 
the first floor of The Frederick Mappin Building, opposite 
the rear of St. George’s Church. Mappin Building is a 
Grade II listed building, built between 1903 and 1913 and 
named after Sir Frederick Mappin, the ‘Father’ of the 
University of Sheffield. Refreshments will be served in 
Mappin Hall during the breaks each day for conference 
delegates. 

There will be designated poster sessions in the conference programme to ensure there is 
ample opportunity to meet with the posters’ authors.  
Address: Mappin St, Sheffield S1 3JD 

 
Evening Drinks Reception 

 

This year, the annual BABAO drinks reception will be 
held in The Devonshire Cat pub. The ‘Dev Cat’ is a real 
ale and craft beer pub, located in the heart of Sheffield. 
Owned by Sheffield’s Abbeydale Brewery, there are 
twelve real ale hand pumps permanently on the bar, 
with a further 14 draught beers available. In addition, 
the pub stocks 100 bottled beers and ciders from around 

http://peregrine.group.shef.ac.uk/peregrines/
http://peregrine.group.shef.ac.uk/peregrines/
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the world. Fresh food, locally sourced, is available every day, prepared in the kitchen. The 
Dev Cat is also one of the few fully wheelchair accessible pubs in Sheffield and has free Wi-
Fi. 
Each conference delegate will be provided with vouchers for two drinks in their conference 
pack, which can be used for wine, the specially brewed Devonshire Cat lager, bitter, stout, 
or a soft drink, including fruit juice. A popular venue for Sheffield Archaeology Department 
members, we think this venue makes the perfect place for a post-conference tipple! 
You can find out more about the pub here: https://www.facebook.com/devcat 
Address: 49 Wellington Street, Sheffield, South Yorkshire S1 4HG 

 
Pre-Dinner Event, Conference Dinner & Quiz: 

Winter Gardens & The Millennium Gallery 
 

To contrast the old St. George’s Church, the annual 
conference dinner will be held in Sheffield’s striking 
Millennium Gallery. Located beside Sheffield’s City Hall 
and Peace Gardens, the gallery is only a few minutes’ 
walk away from the Archaeology Department, and our 
conference venue, St. George’s Church. The gallery is 
entered via the beautiful Winter Garden, one of the 
largest temperate glasshouses in the UK. Conference 

delegates are welcome to stroll about the Garden, which houses over 2500 plants from 
around the world, in creative displays. In addition, the Gallery and Museum’s permanent 
display, Metal Works, will be available for delegates to view prior to the dinner. This 
stunning exhibition documents Sheffield’s history in steel-working, and features over 13,000 
pieces, including archaeological artefacts and modern art and jewellery. Delegates can enjoy 
a glass of prosecco or soft drink on the viewing platform overlooking Sheffield, before being 
shown into the Arundel & Cadman room, located at the rear of the Museum and Gallery 
building, for the conference dinner and quiz. This room boasts extensive views over the 
south of Sheffield city and is a perfect setting for BABAO 2015, highlighting the great city of 
Sheffield. More information about all three locations can be found here: http://museums-
sheffield.org.uk/museums/millennium-gallery/home and here 
https://www.sheffield.gov.uk/out--about/parks-woodlands--countryside/gardens/the-
winter-garden  
Address: Arundel Gate, Sheffield, South Yorkshire S1 2PP 
  

https://www.facebook.com/devcat
http://museums-sheffield.org.uk/museums/millennium-gallery/home
http://museums-sheffield.org.uk/museums/millennium-gallery/home
https://www.sheffield.gov.uk/out--about/parks-woodlands--countryside/gardens/the-winter-garden
https://www.sheffield.gov.uk/out--about/parks-woodlands--countryside/gardens/the-winter-garden
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Map of Conference Venue Locations 
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Additional Information 
 

Accessibility 
 

The conference organisers have endeavoured to ensure BABAO 2015 is accessible for 
everyone. All venue locations, including evening venues, are fully wheelchair accessible and 
either equipped with an induction loop or a portable loop system will be available. Please 
note that ALL speakers are required to use the microphone on the stage to ensure that 
those who require The Loop as hearing assistance will be able to hear presentations. You 
will be politely reminded of this consideration by the chair prior to each session. If you have 
any specific accessibility requirements, please do not hesitate to contact us so that these 
can be arranged. 
 

Environmental Impact/Policy 
 

The Department of Archaeology strives to be a leader in environmental awareness and 
action, being awarded a Silver Medal in the nationwide Green Impact Scheme run by the 
National Union of Students (https://www.sheffield.ac.uk/archaeology/green-impact). 
Environmental awareness is something the conference organisers are eager to uphold. 
 
All of the conference venues (St. George’s Church, Mappin Hall, and the Department of 
Archaeology) are located within a few minutes’ walk of each other on the university 
campus. The other venues are a short walk from the conference and can be accessed easily 
by public transportation; drinks receptions at the Devonshire Cat – five minute walk; 
conference dinner and quiz at the Millennium Gallery – ten to fifteen minute walk. In 
addition, all of these venues are located near the city centre, local hotels and restaurants, 
and the train station and coach interchange, which can be accessed on foot and by bus or 
tram. Sheffield’s main taxi firm is City Taxis (0114 2393939) with many other black cab taxi 
ranks throughout the city centre.  
 
The conference packs have been designed to have as little environmental impact as 
possible. This includes the decision to have a digital-by-default full conference programme, 
with a hard copy only available if requested and paid for. The rest of the conference pack 
includes as many recycled and biodegradable options as possible, including tote bags and 
pens, and we have attempted to reduce the number of unnecessary items. Recycling bins 
are available at each venue. 
 

Photographic & Social Media Policy 
 

Photography 
 

We have arranged for there to be an official conference photographer, Joseph Priestly, who 
will be capturing both the academic and social events throughout the weekend in Sheffield. 
We will endeavour to introduce the photographer at the beginning of each day. Any 

https://www.sheffield.ac.uk/archaeology/green-impact
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individual who does not wish to be photographed can mention this at registration - or to a 
member of the Sheffield team at any time thereafter. 
Please note that while photos of delegates may appear on the Twitter and Facebook social 
media accounts as well as on the conference webpage, we will not share any photos that 
include presentation slides or posters, unless expressed permission is granted.  
If you are in attendance at BABAO 2015 as a delegate, we would ask that you respect the 
privacy of your fellow peers. Photographs of presentation slides or posters are NOT 
permitted due to reasons of data protection. 
 
The use of social media before, during, and after conferences is becoming increasingly 
common throughout academia. The 2015 BABAO Conference organising committee have 
put together this quick guide to social media and photography with regards to the upcoming 
Sheffield meeting. 
 

Facebook 
https://www.facebook.com/BABAO2015 
Conference information is shared via Facebook before or after the conference and 

in between sessions, rather than in real time. The conference Facebook page will be 
updated throughout the conference with any schedule changes and other information as it 
is announced to delegates. 
 

Twitter 
@BABAO2015 
For live updates throughout the conference, the best source of information is via 

Twitter. The conference has an official Twitter account (see above) and many delegates will 
also be tweeting using the designated hashtags (see below). If you do not have a Twitter 
account, you can still visit the official conference account (https://twitter.com/BABAO2015) 
or follow the hashtags by using the ‘Search’ function (e.g. a search for ‘#BABAO2015’ will 
return these results). 
If you plan to tweet during the conference, please note that there are specific hashtags 
designated for use – standardising the hashtags allows everyone following the conference 
via Twitter to quickly access all relevant tweets. 
The main conference hashtag is: #BABAO2015 
Each session has also been given its own specific hashtag. This will allow everyone to sort 
through tweets from the conference, follow individual sessions more easily, and create an 
archive after the conference ends. In an effort to reduce the number of characters, session 
hashtags use the following system – and should therefore be used in conjunction with 
#BABAO2015: 
Day One (Friday)  
#S1: Children in Society 
#S2: Growth and Development 
Day Two (Saturday) 
#S3: Treatment of the Dead 
#S4: Reading the Bones 
#S5: Health and Healing 
#S6: Health and Diet 

https://www.facebook.com/BABAO2015
https://twitter.com/BABAO2015
https://twitter.com/BABAO2015
https://twitter.com/search?f=tweets&vertical=default&q=%23BABAO2015&src=typd&lang=en-gb
https://twitter.com/search?f=tweets&vertical=default&q=%23BABAO2015&src=typd&lang=en-gb
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(Day Three: Sunday) 
#S7: Open 
#S8: Effects of Conflict 
We will aim to include this information, at the beginning of sessions, and on notices around 
the conference venue. 
Twitter Etiquette 
A member of the Sheffield conference team will be live-tweeting throughout the weekend, 
if for any reason you do not want your presentation (either in part or entirety) shared via 
social media please either 1) inform the session chair, 2) state ‘please no social media’ at the 
beginning of your presentation, or 3) include the following image on your presentation 
slides: 

 
It is important to remember that in addition to the official account many delegates will also 
be live-tweeting throughout the conference, so a quick reminder before you begin your 
presentation will ensure that everyone in the audience understands your request.  
In the event a speaker asks not to be tweeted about, this should be respected. 
 
 
If you are giving a presentation and have a Twitter account (and would like those tweeting 
to refer to it), please either mention your Twitter handle before you begin your presentation 
or include it somewhere on your title slide – as this will allow for information to be easily 
attributed to you and any co-presenters. 
If you are planning to tweet during the conference, here are some general guidelines and 
tips:  

 When tweeting a statement made by a speaker please include their name (or Twitter 
handle if available) and place it within quote marks (e.g. Atkin “We really need to 
take the use of social media at conferences more seriously.” #BABAO2015) 

 Try to separate your own comments about a topic or presentation from those made 
by the speaker  

 Engage with tweets from others by replying to them and including the event hashtag 
#BABAO2015 and sessions hashtag (e.g. #S1) if appropriate 

o This can be particularly helpful for those not in attendance who are following 
the conference from afar 

 Flag up useful articles, blogs, resources, etc. for others by tweeting links following 
presentations, discussions, and workshops  

 Keep in mind that Twitter is a public forum and by including the designated hashtags 
your tweets will be visible to everyone following the conference – and may be 
displayed on a live ‘tweet wall’ in the conference venue 

 Photos of presenters and their presentation slides should not be tweeted unless 
expressed permission is given (see photography guidelines below) 
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Programme Overview 
 

Friday 18th September 
11:00    Registration opens 
12:45   Welcome 
13:00 – 14:45  Session 1: Children in Society 
14:45 – 15:45  Refreshments & Posters 
15:45 – 16:45  Session 2: Growth & Development 
17:00 – 18:00  Workshops 
18:30 – 20:30  Evening Drinks reception 
 
 
Saturday 19th September 
08:30   Registration opens 
09:00 – 10:45  Session 3: Treatment of the Dead 
10:45 – 11:45  Refreshments & Posters 
11:45 – 13:00   Session 4: Reading the Bones 
13:00 – 14:00  Lunch & Posters 
14:00 – 15:15  Session 5: Health & Healing 
15:15 – 15:45  Refreshments & Posters 
15:45 – 17:30  Session 6: Health & Diet 
17:30 – 18:30  BABAO AGM 
19:00 – 20:00  Winter Gardens & Metalworks Exhibition 
20:00 – 24:00  Conference Dinner & Table quiz 
 
 
Sunday 20th September 
08:30   Registration opens 
09:00 – 10:15  Session 7: Open 
10:15 – 11:15  Refreshments & Posters 
11:15 – 12:15  Session 8: Effects of conflict 
12:15   Announcement of student prizes & close of conference 
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Session Programme 
 

Friday 18th September 
 
11:00 Registration Open Dept. of Archaeology, Northgate House 
 
12:45 Welcome  Dawn Hadley  St George's Church Lecture Theatre 
 

 

Session 1: Children in Society 
Research into the lives of children is a fairly recent focus in archaeology. Over the past 
decade there has been a welcome upsurge in the interest into this so-called ‘forgotten’ 
segment of society. We would like to dedicate today’s sessions to explore all aspects of 
childhood in past societies: topics ranging from children’s position within the social sphere, 
how they were treated by society writ large, in the household, by parents or caretakers. This 
session covers the osteological and bioanthropological evidence for the involvement of 
children in work and household chores, their general health and well-being, and socio-
cultural relationships. 
 

Podium Presentations 
Chair: Mary Lewis 

Chair: Dawn Hadley 
 
13:00 Keynote Speaker: Maureen Carroll (Archaeology, University of Sheffield) 
 The First Year of Life: Fresh Perspectives on Infancy and Earliest Childhood in the 

Roman Empire. 
 
13:30 Anna Rohnbogner* 
            Can we Recognise Social Injustice in the Children from Rural Late Roman Britain? 
 
13:45 Ceridwen Boston  
            Learning the Ropes- Boys at Sea in the 18th- to 19th Century British Royal Navy. 
 
14:00 Rebecca L. Gowland., Caffell, A., Levene, A., Waters, G., Newman, S.L.  
            Children of the Revolution: A  Rural/Urban Comparison of Child Health During the 

18th-19th Centuries in the North of England. 
 
14:15 Cade, J.E., Hadley, D.M., Holly J. Hunt-Watts*  

Could a Child Starve to Death? The Role of Socio-Economic Background in Childhood 
Nutritional Health, Past and Present. 

 
14:30 Iwona Kozieradzka-Ogunmakin   

Lives Short Lived: Child Morbidity and Mortality in the Ancient Region of Memphis, 
Egypt, in the Ptolemaic Period (332–30 BC), Based on Skeletal Evidence from the 
Saqqara necropolis. 
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Session Posters 

 
Nichola A. Arthur, Gowland, R.L., Redfern, R.C.  

Coming of Age in Roman Britain: Osteological Evidence for the Age of Puberty. 
 
Julia Beaumont, Buckberry, J., Montgomery, J., Craig-Atkins, E.  

A Comparison of Weaning by Measuring δ15N and δ13C of Bone Collagen and 
Incremental Dentine in Anglo-Saxon Raunds Furnells. 

 
Laura A. Bonsall 

Localised Hypoplasia of the Primary Canine (LHPC) in a late Roman Population from 
Lancaster, England. 

 
Alexandra Boucherie, Castex, D., Polet, C., Kacki, S. 

Normal Growth, Altered Growth? Study of the Relationship between Harris Lines and 
Bone Form within a Modern Plague Cemetery (Termonde, Belgium, 16th century). 

 
Laura Breda, Sguazza, E., Cappella, A., Cattaneo, C.  

The Subadult Osteological Collection of the University of Milan. 
 
Jenna M. Dittmar*, Mitchell, P.D.  

The Role of Infants in the Teaching of Anatomy in England during the 1800s. 
 
Sabine Eggers, Pezo, L., Petronilho, C.  

Bioarchaeology for Children. 
 
Kori Filipek-Ogden*, Roberts, C., Montgomery, J., Gowland, R., Evans, J., Tucker, K.  

Keeping Up with the Kids: Mobility Patterns of Young Individuals from the St. Mary 
Magdalen Leprosy Hospital (Winchester). 

 
Pennie Horne, Beaumont, J.  

Nutritional Stress and Stunting: A Comparison of Dental and Skeletal Age in an Anglo-
Saxon Population. 

 
Helen M. Liversidge, Molleson, T.  

The dentition of Anne Mowbray and the Two ‘Princes in the Tower’. 
 
Joanna Moore*, Montgomery, J., Gowland, R.L., Evans, J.  

Environmental Lead Pollution in the Roman Empire: Characterizing its Effects on 
Juvenile Exposure, Health and Geographic Mobility. 

 
Sophie L. Newman*, Gowland, R.L.  

The Backbone of Growth: Investigating Non-Adult Vertebral Indicators of Growth 
Disruption. 
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Ruth O’Donoghue*, Beaumont, J.  
An Evaluation of the Isotopic Information Provided by Subadult Teeth in 19th Century 
London Populations. 

 
Bennjamin J. Penny-Mason, Gowland, R.L.  

Trends in Medieval Childhood: Non-Adult Morbidity Patterns in Later Medieval & 
Renaissance England, AD 1200-1700. 

 
Rebecca M. Cessford, Rushton, K.  

Stannington Sanatorium: A Hospital for Tuberculous Children.   
 
Rachel M. Scott, Littleton, J.  

Childhood Health and Diet in Ancient Egypt During the Rise of an Empire. 
 
Catherine A. Shupe. 

Changing Health in al-Andalus: The Bioarchaeology of Subadults from the 8th to 12th 
Century. 

 
Sarah Y. Stark* 

The Shape of Growth: A Geometric Morphometric Approach to Juvenile Long Bones. 
 
Ruth Whyte 

Reconstructing Childhood Mortality at Roman Hungate, York. 
 

 
14:45- 15:45 Refreshments & Posters       (Mappin Hall) 
 

 
Session 2: Growth & Development 

Research into the growth and development of the skeleton plays an important role in 
understanding the life course and health of children in the past. This session considers the 
factors responsible for delayed skeletal development and disrupted long bone growth and 
developments in histological methodology to determine age at death that can enhance age 
determination methods based on macroscopic data. 
 

Podium Presentations 
Chair: Chris Deter 
Chair: Tina Jacobs 

 
15:45 Mary Lewis  

Teenage Kicks: Delayed Puberty and Chronic Conditions in Medieval England. 
 
16:00 Danielle Hill*, Zakrzewski, S. 

Delayed Epiphyseal Union of two Roman Skeletons from Quesna, Egypt. 
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16:15 Claire M. Hodson* 

From Roundhouse to Villa: A Comparative Study of Foetal and Infant Growth, and 
the Impact of Stressors on Growth, in Iron Age and Roman Populations from Britain.  

 
16:30 Rosie J. Pitfield*, Mahoney, P. 

Estimating Human Juvenile Age-at-Death from Bone Histology.  
 
 

Workshops 

17:00-18:00 Workshop#1: Location: Dept. of Archaeology, Room 216 
3D Surface Scan Applications in Bioanthropology: A Workshop and Discussion of New 
Technology.  
Simon Stone and Thomas O’Mahoney (MechInnovation Ltd.) 
Kevin Kuykendall (Palaeoanthropology, University of Sheffield) 
Vanessa Campanacho (Doctoral Candidate, University of Sheffield) 

   
17:00-18:00 Workshop#2: Location: Dept. of Archaeology, Lecture Theatre 

Do you Have Any Skeletons? Top Tips on Accessing and Researching Collections in 
 the Heritage Sector.  
Rebecca Redfern (Curator, Human Osteology, Museum of London) 

 

 
Evening Drinks Reception 

 
18:30-20:30  The Devonshire Cat  
 

 
Saturday 19th September 

 
08:30 Registration Open Dept. of Archaeology, Northgate House 
 

 
Session 3: Treatment of the Dead 

From skeletal remains it is possible to make inferences about the attitudes towards loved 
ones through how the dead were treated. In this session different aspects of bioarchaeology 
will be considered, ranging from what can be inferred from burial practices to treatment of 
the living. 
 

Podium Presentations 
Chair: Tim Thompson 
Chair: Kirsty Squires  
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09:00 Keynote Speaker: Paul Pettitt (University of Durham)  
 Landscapes of the Dead. The Long-Term Evolution of Mortuary Activity from Ape to  
            Upper  Palaeolithic. 
 
09:30  Jess E. Thompson*  

Taphonomy and Treatment of the Dead: The Evidence from Tinkinswood Chambered 
Tomb. 

 
09:45  Jennifer Crangle  

Post-Depositional Disturbances: Current Perceptions Versus Archaeological & 
 Osteological Evidence. 

 
10:00 Alison Atkin  

Digging the Digital Dead.  
 
10:15  Fabio Cavalli, Innocenti, D., Simonit, F. 

Multidetector Computerized Tomography vs. Micro-Excavation. Topical and 
Perspective in the Study of Ancient Cineraria. 

 
10:30 Barbara Veselka*, Fontijn, D.R.  

What’s in a Weight: Cremated Remains as a Proxy for the Reconstruction of Social 
Roles in Bronze Age Ermelose Heide, the Netherlands. 
 
 

Session Posters 
 

Gabrielle Delbarre*, Smith, M., Green, M., Sykes, D., Summerfield, R.  
The Hole Truth: Evidence for Curation of the Dead in Bronze Age Canada Farm, 
Dorset, UK. 

 
Kathryn J. Hunt, Tucker, K., Stanciu, I., Filipek-Ogden, K., Ogden, N., Snyder, J., Crowder, K., 

Bereza, M.M.  
Burials and Bodies: Patterns of Treatment, Pathology, and Demography in the Jucu 
de Sus Necropolis, Transylvania (5th - 13th centuries AD). 

 
Swantje Krause, Bischop, D.H.U.  

The Children of St. Dionysius and St. Petri - An Interpretation of Infant Burials in 
Northern Germany. 

 
Nichole Lambacher*, Gerdau-Radonic, K., Bonthorne, E.  

Unraveling a Puzzle: Evaluating Three Methods to Estimate the Number of 
Individuals from a Commingled Context. 

 
Rebecca C. Redfern, Mant, M., Buckberry, J.  

Executed Witch from Lundenwic? 
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Vitale S. Sparacello, Pettitt, P., Roberts, C., Riel-Salvatore, J. 

Insights on Funerary Dynamics in the Late Palaeolithic Cemetery of Arene Candide 
Through New Osteological Analyses of Secondary Depositions. 

 
Katie E. Tucker, Gebel, H.G., Gresky, J. 

Broken, Burned and Buried: Investigating Chalcolithic and Early Bronze Age Funerary 
Practices in the Arabian Peninsula. 

 
Michelle Williams-Ward*, Buckberry, J., Bond, J., Pestell, T.  

Burial and Identity in Early Medieval Norfolk. 
 
 

 
10:45 – 1 1:45  Refreshments & Posters  (Mappin Hall) 
 

 
Session 4:  Reading the Bones 

The form and function of the human musculo-skeletal system and its symbiotic relationship 
with the endogenous and exogenous environments of the body makes it an autobiography 
of the lives people have led in the past. This session investigates how the degeneration of 
joint surfaces, stresses imposed upon the bone and variations in development manifest and 
can be used to interpret lifestyle and social contexts. 

 
Podium Presentations 

Chair: Nicholas Marquez-Grant 
Chair: Sharon Clough 

  
11:45 Lauren J. McIntyre 

Health in Roman York: A Biocultural Assessment 
 
12:00 Vanessa Campanacho*, Chamberlain, A.T., Nystrom, P., Cunha E.  

Body Size Effects on Age-Related Criteria from the Pelvic Joints: Implications for 
Funerary Studies.  

 
12:15 Jessica L.A. Palmer, Waters-Rist, A., Quintelier, K.  

Active Research: A Comparison of Two Methods for Entheseal Change Recording in 
Post-Medieval Populations from the Low Countries. 
 

 
12:30 Francesco Simonit*, Cavalli, F., Giudici, F., Innocenti, D., Lusnig, L.  

Volumetric Analysis of Femoral Occupational Stress Markers: A Study on Historical 
Populations in Friuli. 
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12:45 Jo Buckberry  

Marriage á-la-Mode? The Prevalence of Developmental Conditions in High Status 
 Burials at Stirling Castle. 

 
Session Posters 

 
David Errickson*, Thompson, T.J.U., Rankin, B.W.J. 

3D Printing of Human Remains for Conservation and Education: An Alternative to 
Casting? 

 
Samuel J. Griffith*, Thompson, C.E.L., Gowland, R.L., Truman, C.  

Aquatic Bone Taphonomy: Quantitative Analysis of Sediment Induced Wear on Bone 
using CT and Active Non-Contact Surface Scanning. 

 
Mary-Jane Harding*, Harrison, K.  

Analysis of the Differentials Between Fleshed and Defleshed Remains in Open 
Combustion – A Pilot Study. 

 
Ioannis Kontopoulos*, Nystrom, P.  

Experimental Histotaphonomy: Decoding Post-Mortem Modifications in Bone’s 
Microstructure. 

 
Eóin Parkinson*, McLaughlin, R., Malone, C., Stoddart, S., Stock, J., Power, R., Mercieca-

Spiteri, B. 
The Brochtorff-Xagħra Circle Digitising Project. 

 
Candice C. Waldie 

Using Non-Metric Traits from a Family to Isolate Possible Familial Groupings Within 
Three English Populations. 

 
Joe Walser III, Jakob, T., Ómarsdóttir, F.H., Smith, M.H., Smith, K., Montgomery, J., Tubman, 

J., Frei. K., Einarsdóttir, S.S.  
The Woman in Blue: Using Modern Analytical Methods to Investigate a Viking Age 
Burial from Iceland. 
 

Jonathan McKnight, Evans, R., Gerdau-Radonić, K.  
Application of the Phenice Method using 3D CT Scanning in a Living Patient 
Population. 
 

 

 
13:00 – 14:00   Lunch & Posters  (Mappin Hall) 
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Session 5: Health & Healing 

This session covers the osteological and bioanthropological evidence for health and well-
being of past peoples with a focus on palaeopathology. The intention is to explore a wide 
range of evidence available for identifying and understanding disease and the approaches to 
curing injury and illness used in the past. 

 
Podium Presentations 

Chair: Jo Buckberry 
Chair: Martin Smith 

 
14:00 Yeh Hui-Yuan (Ivy)*, Mao, R., Wang, H., Qi, W., Mitchell, P.D.  

Intestinal Parasites from Personal Hygiene Sticks in a Latrine at Xuanquanzhi, China, 
111BC-AD109. 

 
14:15 Davina D. Craps, Gowland, R.L.  

The Stressed Joint: Debating the Skeletal Markers of Osteoarthritis.  
 

14:30  Antony Colombo, Coqueugniot, H., Dutour, O.  
Can Trabecular Bone Microarchitecture Reveal Healing Processes?    

 
14:45  Marit P.J. van Cant*  

Textile Workers at Risk? The Impact of Occupational Behaviour on a Small Urban 
 Population in Belgium Between 1200-1860 AD.  

 
15:00 Ross Kendall, Hendy, J., Collins, M.J., Millard, A.R., Gowland, R.L.  

Assessing the Survival of Antibodies in Archaeological Human Bone and Dentine.  
 

Session Posters 
 

Michelle Alexander, Craps, D., Schmill, N., Holst, M., Jenner, M., Kingston, C., Rowsell, K., 
Speller, C., Warinner, C., Collins, M.  
Documenting the Emergence of Rheumatoid Arthritis Through the Intersection of 
Historical, Osteological, Digital and Biomolecular Evidence. 

 

Jelena Bekvalac, Western, G., Farmer, M.  
The Impact of Industrialisation on Female Health: Understanding the Aetiology of 
Hyperostosis Frontalis Interna. 

 
Solange Bohling*, Buckberry, J., Valle de Tarazaga Montero, F., Bonthorne, E.  

An Osteological Analysis of degenerative Joint Disease in Two Medieval European 
Population. 

 
Rebecca L. Cadbury-Simmons*, Roberts, C.  

“The Strange Disease of Lidwina the Virgin”: A Bioarchaeological Study of Multiple 
Sclerosis. 
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Kirsten Egging Dinwiddy  

Metastatic Prostate Carcinoma: Two Cases from a Group of Late Romano-British 
Inter-Related Cemeteries at Amesbury Down, Wiltshire. 

 
Nicola J. Hughes  

Neoplastic Disease in Antiquity: A Bioarchaeology of Care.   
 
Merli, D., Cucca, L., Profumo, A., Cattaneo, C.,  Emanuela Sguazza 

Chemical Investigations on the Ancient Hospital Population of Milan. 
 
Lilli Janotte*  

Revising the Aetiology of Schmorl’s Nodes: Investigation of Severity Patterns on the 
Human Spine  

 
Paula Ponce, Manchester, K.  
             A Diagnostic Problem of A Paranasal Sinus Lesion in Post-Medieval London. 
 
Rachel Schats*  
             A pre-Columbian case of syphilis in The Netherlands. 
 
Andrea L. Waters-Rist 
            Repetitive Linear Enamel Hypoplasia as Evidence of Annual Seasonal Stress in mid- 

Holocene Foragers from South-western Lake Baikal, Siberia. 
 

 
15:15 – 15:45   Refreshments & Posters  (Mappin Hall) 
 

 
Session 6: Health & Diet 

In this session we will continue to explore the osteological and bioanthropological evidence 
for health, well-being and diet of past peoples. The intention is to explore the evidence 
available using a wide range of approaches to identify and understanding diet and diet 
choices, and the potential effect these may have on health. 
 

Podium Presentations 
Chair: Malin Holst 
Chair: Ceri Boston 

 
16:15 Elina Petersone-Gordina*, Roberts, C., Millard, A., Montgomery, J., Gerhards, G.  

Dental Disease and Dietary Isotopic Analysis in the Adult Population of the St 
Gertrude Church Cemetery from Riga, Latvia (15th – 18th Century AD). 

 
16:30  Hannah Plumer* 

Health among the Maya of Northern Belize. 
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16:45  Li Fa-Jun 

The Cultural Transition of Ding Si Shan Site: The Analysis from Paleodemographic 
Characters. 

 
17:00 Helen D. Donoghue, Bekvalac, J., Redfern, R., Brickley, M.  

Molecular Evidence of Tuberculosis from Mid-19th Century Human Remains Without 
Typical Palaeopathology, from the Cross Bones Burial Site, Redcross Way, London.  

 
17:15 Muriel Masson, Coqueugniot, H., Molnár, E., Pálfi, GY. 

Scurvy in the Neolithic: Palaeopathological Study of Two Infants from the South of 
Hungary. 

 
Session Posters 

 
Anastasia Brozou*, Millard, A.R., Lynnerup, N.  

Did Diet Change After Entering the Medieval Leprosarium at Næstved, Denmark? 
Using Stable isotopes to reveal the differences.   

 
Kayla D. Crowder*, Montgomery, J., Filipek-Ogden, K.L., Evans, J., Gröcke, D.R.  

Isotopic Profiling of Diet, Health, and Mobility Amongst the Non-Adult Gepid 
Population Buried at the Archuid Cemetery in Transylvania, Romania (4th – 7th 
Centuries AD). 

 
Lumila P. Menéndez*  

Dental Caries Variation Through Space: A Comparative Geostatistical Analysis on late 
Holocene Archaeological Samples of Southern South America. 

 
Christian Meyer, Brauer, J, Rode, H., Alt, K.W.  

The Palaeopathological Legacy of Siliola di Carrara? Coxa Valga, Rickets and 
Osteoporosis in the Last 15th Century Dukes of Saxe-Wittenberg, Germany. 

 
Keri E. Rowsell*, Collins, M.J., Jenner, M.  

Post-Medieval Poverty: An Integrated Investigation. 
 
Zina Stratiadou-Paraskeva*, Jakob, T.  

Increased Risks of Mortality: Periodontal Disease and Periosteal New Bone Activity. 
 
Danee Wilson*, Lieverse, A., Swanston, T., Murphy, R., Coulthard, I., Cooper, D., Varney, T.  

Investigating the Relationship Between Diet and Lead Exposure at the Royal Naval 
Hospital Cemetery in Antigua, West Indies. 

 
Liam Zachary*, Inskip, S.A., Waters-Rist, A.L., Hoogland, M.L.P.  

Sex Differences in Oral Health in A Medieval Pastoral Farming Community from The 
Netherlands.   

 



                                                                                                                      
 

22 
 

 
BABAO ANNUAL GENERAL MEETING 

 
17:30 – 18:30 St George’s Lecture Theatre  
 

 
Evening Event & Conference Dinner 

 
19:00  Sheffield Winter Gardens & Metalworks Gallery Exhibition (Millennium Gallery) 
 
20:00  Conference Dinner followed by Quiz (Arundel Room, Millennium Gallery) 
 

 
Sunday 20th September 

 
08:30 Registration Open Dept. of Archaeology, Northgate House 
 

 

Session 7: OPEN 
 

This session covers a number of interesting topics related to biological anthropology, 
osteoarchaeology, palaeopathology, zooarchaeology and bioarchaeology that could not be 
incorporated into the previous sessions.  

 

Podium Presentations 
Chair: Jelena Bekvalac 

Chair: Holger Schutkowski 
 

09:00  Michelle E. Cameron*, Stock, J.T.  
Pastoralism and Stress: A Palaeopathological Analysis of Southern African Herder-
Foragers. 

 
09:15  Arkadiusz Sołtysiak, Schutkowski, H.  

Continuity and Change in Subsistence at Tell Ashara and Tell Masaikh, SE Syria. 
 
09:30  David E. Minnikin, Wu, H.H.T., Lee OY-C, Jankute, M., Besra, G.S., Bhatt, A.  

How Holocene Tuberculosis Took to the Air. 
 
09:45  Lukas E. Waltenberger*, Schutkowski, H.  

Stabbed and Burnt - Reliability of Cut Marks. 
 
10:00 Erna Johannesdottir*, Robson-Brown, K.  

African Dental Modification Practices in the Era of the Trans-Atlantic Slave Trade. 
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Session Posters 

 
Laura Baiges-Sotos,* Nystrom, P. 

Degenerative Joint Disease in Old World Primates in Relationship to Locomotor 
Adaptations and Substrate Availability. 

 
Sarah L. Croker 

Exploring the Endosteal Bone Surface as a New Method for Distinguishing Human 
and Non-Human Bone Fragments. 

 
Matthew J. Crowther*, Buckberry, J., Holland, A. D., Sparrow, T., Wilson, A.S.  

Assessing the Reproducibility of Osteometric Methods When Using Conventional 
Equipment Versus 3D Laser Scanning. 

 
Claudia Garrido Varas  

Validation of Two Recent Published Methods to Estimate Age and Sex in a Modern 
Chilean Population.   

 
Hiroko Hashimoto  

Japanese Skeletal Collection and Document in the Natural History Museum Vienna, 
Austria. 

 
Charlotte Henderson  

Opposites React: A Meta-Analysis of Entheseal Changes. 
 
Dario Innocenti, Cavalli, F., Simonit, F.  

The Early-Medieval Cemetery of Romans d’Isonzo – A Multidisciplinary Approach. 
 
Candace L. McGovern*  

Determining A Contracted Pelvis in Archaeological Populations from Fragmented 
Remains. 

 
Jason Nadell*, Kovarovic, K., Elton, S.  

Skeletal Development with Reference to Ontogeny and Phenotypic Plasticity; A 
Cross-Sectional Study of Primate Limbs. 

 
Catelijne I. Nater *, Waters-Rist, A., Theuws, F.  

Osteological Evidence of Achondroplasia in an Individual from Medieval Reusel, the 
Netherlands. 

 
Christina L. Nicholas, Franciscus, R.G.  

Patterns of Midfacial Integration in Extant Humans. 
 
Michael B.C. Rivera*, Betti, L., Stock, J.T. 
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How do Genetics and the Environment Influence the Shape and Proportions of our 
Leg Bones? How Human Femoral and Tibial Variation are Shaped by Drift and 
Selection. 

 
Annika Ventovuori, Speith, N., Filipek-Ogden, K.  

A Case Study of Possible Brucellosis in a Migration Period (5th – 8th centuries AD) 
Individual from Transylvania (Romania). 

 

 

10:15- 11:15 Refreshments & Posters  
 

 
Session 8: Effects of Conflict 

Humans have throughout their existence been in conflict with each other. These conflicts 
sometimes leave tell-tale marks on the skeleton but to be able to read these signs we also 
need to understand how living bone reacts to trauma, stress and strains. This session will 
explore these issues.  
 

Podium Presentations 
Chair: Patrick Mahoney 

Chair: Catriona McKenzie 
 
11:15  Megan Brickley, Lockau, L., Gilmour, R., Dragomir, A-M., Mant, M., Watamaniuk, L., 

Menard, J-P.   
Musket Trauma in the War of 1812: Insights from Experimental Work on the Battle 
of Stoney Creek. 

 
11:30  Martin J. Smith, James, S., Pover, T., Ball, N., Barnetson, V., Forsom, E., Foster, B., 

Guy, C., Kurt, Ç., McGivern, H., Rickman, J., Walton, V.  
The Imitation Game: Evaluating Synthetic Bone Substitutes as Proxies for Simulating 
Skeletal Injuries in Humans.  

 
11:45 Emma Saunders, Márquez-Grant, N., Roberts, C.  

Bioarchaeology of the 21st Century British Skeleton: How has Modern Lifestyle 
Affected the Skeleton of Today? 

 
12:00 Zahra Afshar 

Violent Trauma Among the Prehistoric Inhabitants of Central Iranian Plateau- Tepe 
 Hissar. 

 
Session Posters 

 
Alexandra Boucherie*, Lynnerup, N., Jørkov, M.L.S., Smith, M.  

Traumatological Analysis of the Skeletons from the Medieval Mass Grave of 
Sandbjerget (Naestved, Denmark, 1300-1350 AD). 
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Carla L. Burrell*, Emery, M.M., Irish, J.D., Borrini, M.  
Fracture Patterns in the Medieval Period: Analyses of the Poulton and Gloucester 
Collections. 

 
Steven J. Walden, Evans, S.L., Mulville, J., Rowe, W.  

Quantifying Microcrack Length on Bone Fracture Surfaces. 
 
 

 
12:15 Announcement of Prizes & Close of Conference 
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Session 1: Children in Society 

Podium Presentations 
 

13:00 
 
Keynote Speaker: Maureen Carroll (Archaeology, University of Sheffield) 
 
The First Year of Life: Fresh Perspectives on Infancy and Earliest Childhood in the Roman 
Empire. 
 
Some areas of the Roman family and Roman childhood have come under particular scrutiny 
in the last twenty years. Despite this, very little research is related to the role and 
significance of newborns and very young infants. Roman textual sources of the male elite 
seem to point towards culturally ascribed notions of infants as ‘non-persons’ until they 
reached a particular age. However, an examination of different types of evidence indicates 
that the developing infant was valued and nurtured from its conception and that social, 
cultural, and gendered identities were created for babies already at the age of only weeks 
and months. Particularly important is the funerary evidence, including the skeletal remains, 
the context of infant burials, and the accompanying artefacts in these graves. This paper 
flags up the need for a holistic approach to the study of Roman infants and contextualises 
not only the physical remains of the youngest members of society, but also the 
archaeological, medical, pictorial, and written evidence from across the Empire in order to 
understand Roman familial and social attitudes towards infancy. 
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13:30 
 
Can We Recognise Social Injustice in the Children from Rural Late Roman Britain?  
 
Anna Rohnbogner*(a.j.rohnbogner@prg.reading.ac.uk) 
 
Archaeology, Whiteknights Campus, University of Reading, UK 
 
How we treat our children defines us as a society, and the osteological record is rife with 
traumatic injuries as evidence for violence. More subtle forms of social injustice such as 
oppression may be more challenging to recognise. The palaeopathological analysis of 953 
non-adult (0-17 years) skeletons from urban and rural settlements across Roman Britain has 
revealed a higher incidence of metabolic disease and infection in the children from the 
countryside as opposed to the major urban towns, regarding scurvy (CPR 6.9%/1.2%), cribra 
orbitalia (TPR 27.7%/16.1%) and endocranial lesions (TPR 10.9%/3.6%). Yet, access to a 
varied diet and overall better health in children living in a rural environment were expected. 
In modern anthropological studies, those at the bottom scale of hierarchical societies 
exhibit the most compromised health status, prompting us to consider widespread social 
inequality in late Roman Britain on a more pressing scale than previously thought. The 
results open up a discussion about the extent of exploitation of the Romano-British 
peasantry, and organisation of landownership and resource distribution. Whether the level 
of ill-health in rural Roman Britain can be taken as evidence for slavery remains to be 
investigated, but it has to be acknowledged that bonded tenancy on villa estates may have 
been widespread and had a marked effect on the health and everyday lives of the vast 
majority of the population. 
  
Funding and Support: I am grateful to the AHRC for funding this research, and to my 
supervisors Dr Mary Lewis and Dr Hella Eckardt for their tireless input. I am very grateful to 
curators for access to all the skeletal collections that have enabled me to undertake this 
research: Robert Kruszynski, Natural History Museum London; Keith Fitzpatrick-Matthews, 
North Hertfordshire District Council Museums Service; Dr. Simon Mays, English Heritage; 
Christiane Jeuckens, Oxfordshire Museums Service; Dr. Jo Buckberry, Biological 
Anthropology Research Centre; Steve Minnitt, Somerset Heritage Centre; David Allen, 
Hampshire Arts and Museums Service; Sarah Wilson, Peterborough Museum; Helen Rees, 
Winchester Museum Service; Lorraine Cornwell, Rutland County Museum; Dr. Alison Brooks 
and Heather Dawson, Corinium Museum; Dr. Paul Sealey, Colchester and Ipswich Museums 
and Timothy Vickers, Luton Culture. 
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13:45 
 
Learning the Ropes- Boys at Sea in the 18th- to 19th Century British Royal Navy.  
 
Ceridwen Boston (ceri.boston@linacre.ox.ac.uk) 
 
Research Laboratory for Archaeology and the History of Art, University of Oxford 
 

Boys were an integral part of sea-life in the Age of Sail. In the late 18th- to early 19th century 
British Royal Navy (R.N.), they constituted 20- 30% of ships’ crews, acting as junior officers 
(midshipmen), officer and artisans’ servants, and as common seamen and marines. Sailing a 
square rigged vessel of the period took many years to master, and training from childhood 
or adolescence was seen as imperative to adapt the body and mind to the manifold 
hardships and perils peculiar to seafaring life. To contemporaries, the ideal age of joining 
the navy was 14-15 years of age, when the body and mind were still young and malleable, 
but the boy’s body was strong enough to work like a man. This paper explores the historical 
and osteological evidence for boys in the R.N., including their social origins, their duties and 
occupations aboard ship, and how this maritime lifestyle impacted on the health and 
physical development of their young, plastic, and still growing bodies.  

Over 300 skeletons from three R.N. hospitals in England (Haslar Hospital, Gosport, Plymouth 
Hospital, Plymouth, and Greenwich Hospital, South-East London) were analysed in this 
study. Of those dying whilst on active service, 15% were aged less than 18 years (n= 29, N= 
200). Historical osteometry indicates that, like other British male contemporaries of working 
class background, seamen and marines were short in stature (mean 168 cm or 5’ 6’’) and 
only attained their final height in their 23rd year. This delayed terminal growth has 
important implications for osteological ageing of post-medieval skeletons. Considering that 
many seamen and marines boys were recruited from amongst the destitute, few showed 
osteological evidence of childhood deficiency diseases, suggesting selection of healthier 
boys for the R.N.  

The on-board environment and strenuous occupation of seamen left many characteristic 
changes to their skeletons, and were particularly marked in those going to sea as subadults. 
High rates of os acromiale, Schmorl’s nodes, osteochondritis dissecans, and morphological 
changes to major joints all suggest early physical stress and adaptation, as do 
enthesopathies and syndesmoses, fractures and amputation from an early age. 
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14:00 
 
Children of the Revolution: A Rural/Urban Comparison of Child Health During the 18th-19th 
Centuries in the North of England.  
 
Rebecca L Gowland1 (rebecca.gowland@durham.ac.uk), Anwen Caffell1,2, Alysa Levene3, 
Gillian Waters4, Sophie L Newman1 
 
1. Department of Archaeology, Durham University, UK 
2. York Osteoarchaeology Ltd. 
3. Department of History, Philosophy and Religion, Oxford Brookes University 
4. Independent Researcher 
 
The Industrial Revolution resulted in rapid urbanisation and profound socio-economic 
change, with dire consequences for health and well-being. The seismic shift from a rural, 
domestic workforce to one that was primarily urban and factory/mining-oriented brought 
economic benefits, but resulted in well-documented increases in population density, 
inadequate housing and sanitation, air pollution and poor working conditions. Health 
inequalities between rich and poor, as well as urban and rural dwellers widened, evidenced 
by contemporary descriptions of the wretched physical condition of the urban working 
classes.  Recent excavations of 18th-19th century skeletal assemblages from the rural site of 
Fewston, North Yorkshire (n =145) and the urban site of Coach Lane, North Shields (n = 246) 
provide a unique opportunity to explore the direct physiological impact of these contrasting 
environments on children living at the time. Few studies of post-medieval skeletal 
collections have been undertaken on sites from the North, with the vast majority of 
published sites from this period located in the South. The skeletons from both sites were 
analysed for prevalence rates of non-specific indicators of health stress (e.g. cribra orbitalia, 
enamel hypoplasia), metabolic disease (e.g. rickets and scurvy), evidence of growth stunting, 
pubertal timing and adult stature. Contrary to expectations and historical evidence, the 
prevalence of health stress was high in the rural children as well as those living in the urban 
site. Possible explanations for this are discussed, including rural poverty, child labour in the 
Westhouse mill at Fewston, and the employment of pauper apprentices from London 
workhouses.  
 
Funding and Support: This research was funded by the British Academy (Grant Number 
SG132083). We are also grateful to Malin Holst (York Osteoarchaeology and University of 
York) and Sally and Clive Robinson (Washburn Heritage Centre, Fewston). This project also 
forms part of a larger grant funded by the Heritage Lottery Fund. 
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14:15 
 

Could A Child Starve to Death? The Role of Socio-Economic Background In Childhood 
Nutritional Health, Past and Present. 
 
Janet E Cade1, Dawn M Hadley2, Holly J Hunt-Watts*1 (fshjhw@leeds.ac.uk)  
 
1. School of Food Science and Nutrition, University of Leeds, UK 
2. Department of Archaeology, University of Sheffield, UK 
 
The 19th century has long been viewed as a time of poverty and want, particularly amongst 
the working classes and those from low socio-economic backgrounds. However, recent 
interdisciplinary work involving historical and modern public health research suggests that 
the 19th-century British diet was superior to that of the current day. This research by health 
scientist Paul Clayton and historian Judith Rowbotham (2008) revealed that the adult diet 
degraded as a result of the introduction of processed food, although the authors 
acknowledge that the nutritional health of children was inferior to that of adults during the 
19th century.  

This paper will build on the insights from this earlier study, enhancing the approach by 
incorporating osteological evidence from 19th-century cemeteries, and focussing on the 
dietary health of the child. The skeletal remains of 473 children with known socio-economic 
status from 19th-century cemeteries in London and Birmingham provide direct evidence of 
the past through the interpretation of nutritional health indicators. These results will then 
be compared with modern national nutrition surveys for the UK which describe the nutrient 
intake of children from known socio-economic backgrounds. Through this interdisciplinary 
approach, this paper aims to identify changes in the diet of children from the 19th century 
to the present, and what influence socio-economic background can have on nutritional 
health.  

 
Funding and Support: Thanks go to the White Rose College of the Arts and Humanities.  
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14:30 
 
Lives Short Lived: Child Morbidity and Mortality In the Ancient Region of Memphis, Egypt, 
in the Ptolemaic Period (332–30 BC), Based on Skeletal Evidence from the Saqqara 
Necropolis.  
 
Iwona Kozieradzka-Ogunmakin (iwona.kozieradzka-ogunmakin@manchester.ac.uk) 
 
KNH Centre for Biomedical Egyptology, University of Manchester 
 
The Saqqara necropolis forms a central part of the extensive Memphite necropolis that 
served as a burial ground for the local population, which occupied the nearby settlements 
for thousands of years. Archaeological evidence suggests that the area extending 
immediately to the west of the Step Pyramid complex was in use for funerary purposes for 
400 to 500 years following its construction (2667–2648 BC), and then again during the 
Ptolemaic Period (332–30 BC). Since 1994, the Polish Archaeological Mission to Saqqara has 
uncovered close to 700 burials that contained the remains of individuals of all age groups.  
This presentation will focus on the burials of children (≤12 years of age) dating to the 
Ptolemaic Period, which were uncovered during the 2007–2014 excavation campaigns. Out 
of a total of 151 burials, 27 (17.9%) contained mummified or skeletonised remains of 
children. Of these, 18 (66.7%) burials were of individuals aged five years or under at the 
time of death. Generally good preservation and completeness of the skeletal remains 
allowed for detailed macroscopic examination; this revealed that porosities in the orbital 
roof was the most common pathological lesion observed in this sample. Carious lesions 
were also very common. Possible causative factors of child morbidity in the Memphite 
region based on the skeletal evidence will be discussed.  
 
 

  



                                                                                                                      
 

32 
 

 
Session 1 Children in Society 

Posters 

 
Coming of Age in Roman Britain: Osteological Evidence for the Age of Puberty. 
 
Nichola A. Arthur1, Gowland, Rebecca L.1, Redfern, Rebecca C.2 

 
1. Department of Archaeology, Durham University, UK 
2. Centre for Human Bioarchaeology, Museum of London, UK 
 
Puberty is a key transitional phase of the human life course, often with important social as 
well as biological connotations. Novel methods for the identification of the pubertal growth 
spurt and menarche in skeletal remains have recently been proposed (Shapland and Lewis 
2013, 2014). This study applied these methods to two Romano-British populations (1st-4th 
centuries AD) in order to assess the timing of puberty during this period.  
Shapland and Lewis’ methods (2013, 2014) were applied to 38 individuals aged 8-20 years 
old from the British cemetery sites of Roman London (1st-early 5th centuries AD) and 
Queenford Farm, Oxfordshire (4th-early 5th centuries AD).  
Females experienced pubertal events at earlier ages than males. Pubertal development was 
delayed for males and females, relative to modern western populations. Romano-British 
males reached the acceleration phase of pubertal growth at an average age of 14.2 years 
old, around three years later than the average age recorded for modern males. Menarche 
occurred between the ages of 15 and 17 years old for Romano-British females, around 2-4 
years later than the average age documented for modern western populations.  
The methods were successfully applied in this first independent application. The observed 
skeletal patterns of relatively delayed puberty for the Romano-British adolescents has 
various possible explanations, including pre-adult exposure to environmental stressors, and 
the migration of people to Britain from elsewhere in the Roman Empire. Furthermore, the 
pattern of pubertal timing is largely congruent with social age transitions alluded to in 
ancient texts and funerary evidence for this period. 
 
Funding and Support: The author would like to acknowledge the Centre for Human 
Bioarchaeology at the Museum of London for providing access to these collections and 
support data. Thanks are also due to David Moon, Curator of Archaeology at the Oxford 
County Museum, for providing access to the Queenford Farm sample. 
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A Comparison of Weaning by Measuring δ15N and δ13C of Bone Collagen and Incremental 
Dentine in Anglo-Saxon Raunds Furnells.  
 
Julia Beaumont1 (j.beaumont@bradford.ac.uk), Jo Buckberry1, Janet Montgomery2, 
Elizabeth Craig-Atkins3 
 
1. School of Archaeological Sciences, University of Bradford, UK  
2. Department of Archaeology, Durham University, UK  
3. Department of Archaeology, University of Sheffield, UK 
 
In 2012, Haydock et al. published a study based on the isotope analysis of bone from 
juveniles and adults at Raunds Furnells, an Anglo-Saxon site whose human remains are 
curated at the BARC, University of Bradford. This placed the site into the context of many 
other British sites, and commented upon the temporal changes in breastfeeding and 
weaning behaviour. However, it was becoming apparent from the use of incremental 
dentine collagen analysis, that the isotopic values in bone collagen were not always a good 
indicator of diet alone, and that the averaging which occurs in the tissue can introduce 
temporal errors in the interpretations (Beaumont et al. 2015). 
Here we present incremental δ15N and δ13C from the dentine of 5 adults and 15 juveniles 
selected from those analysed for Haydock’s study, and compare the information. It is 
apparent that the bone collagen does not record the same values as dentine in the infants 
sampled, and δ13C may be a more sensitive indicator of breastfeeding and weaning 
behaviour than previously thought. The evidence for δ15N as an indicator of maternal health 
and also as a measure of diet plus physiology from these profiles suggest that to obtain a 
meaningful estimate, tissue other than bone should be analysed. 
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Localised Hypoplasia of the Primary Canine (LHPC) in A Late Roman Population from 
Ancaster, England.  
 
Laura A Bonsall (Laura.Bonsall@ed.ac.uk)  
 
University of Edinburgh, UK 
 
Localised hypoplasia of the primary canine (LHPC) refers to a circumscribed enamel defect in 
the labial surface of a deciduous canine. It is hypothesised that LHPC arises during crown 
development where there is osteopenia and fenestration of the overlying bone, making 
developing enamel vulnerable to trauma; osteopenia of tooth crypts has, in turn, been 
linked to malnutrition and/or disease in pregnancy and early infancy. Bioarchaeologists have 
begun to consider LHPC as a potential indicator of maternal and infant health in past 
societies. However, LHPC is rarely reported in ancient British populations. 
This study examines LHPC in a late Roman population from Ancaster, England. The research 
aimed to determine the frequency of LHPC in subadults (n=80), compare the findings with 
other populations to assess relative prevalence, and consider the possible implications for 
maternal and infant well-being in Ancaster. A lack of data for contemporaneous and 
earlier/later British populations limited comparisons within the region. The frequency of 
defects at Ancaster was low relative to some archaeological populations elsewhere in the 
world, which may reflect differences in health status, environment and/or genetic 
predisposition. With reference to the osteopenia-trauma hypothesis, LHPC at Ancaster may 
provide new insights into maternal and infant health in this late Romano-British community 
that complement other palaeopathological evidence. 
This study provides rare data for LHPC in a British archaeological context. It is hoped other 
researchers will be stimulated to systematically record LHPC in more populations, so that its 
potential value as an indicator of past health can be further explored. 
 
Funding and Support: Data were collected during LB’s doctoral research undertaken in the 
Department of Archaeology, University of Edinburgh, which was funded by a Carnegie 
Scholarship from the Carnegie Trust for the Universities of Scotland. Thanks are given to 
Simon Mays of Historic England for granting access to examine the Lancaster population. 
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Normal Growth, Altered Growth? Study of the Relationship Between Harris Lines and 
Bone Form Within a Modern Plague Cemetery (Termonde, Belgium, 16th century).  
 
Alexandra Boucherie1, 2 (alexandra.boucherie@hotmail.fr), Dominique Castex1, Caroline 
Polet3, Sacha Kacki1 
 
1. UMR 5199 PACEA « Anthropologie des populations passées et présentes », CNRS, 
University of Bordeaux, Building B8, Allée Geoffroy Saint Hilaire, CS 50023, 33615 PESSAC 
CEDEX, France 
2. Department of Archaeology, Anthropology and Forensic Science, Bournemouth 
University, Poole, BH12 5BB, UK 
3. Biological Anthropology Unity, Royal Institute of Natural Sciences of Belgium, rue Vautier 
29, 1000 Brussels, Belgium 
 
Harris lines (HLs), i.e. transverse mineralized lines thought to reflect temporary arrest of 
growth, are commonly used in paleopathology to reconstruct the health status of past 
populations. However, the etiology of HLs is still obscure. The aim of this research is to test 
the reliability of HLs as a marker of arrested growth by investigating their incidence on the 
metrical parameters of the skeletons from a post-medieval plague cemetery (Termonde, 
Belgium, 16th century). The study was performed on 69 individuals (28 adults, 41 subadults), 
for whom HLs were rated on distal femurs and both ends of tibias. Overall prevalence and 
age-at-formation of each line were calculated. Statistical analyses were conducted within 
the subadult and adult samples to test if the presence of HLs impacted size and shape of 
bones. Results show that more than a half of the skeletons exhibit at least one HL. The age-
at-formation peak was estimated between 5 and 9 years old for the subadults and between 
10 and 14 years old for the adults. Although the presence of HLs did not affect the size of 
bones, significance differences were found for shape parameters. Subadults with HLs 
displayed shorter shape parameters than the subadults without HLs whereas the adults with 
HLs had taller measurements than the ones without. The results suggest that HLs formed at 
different period did not reveal the same underlying causes. HLs deposited around the 
puberty are more likely to be physiological lines linked to hormonal secretions.  
 
Funding and Support:  Maison des Sciences de l’Homme d’Aquitaine, Pessac, France.  
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The Subadults Osteological Collection of the University of Milan.  
 
Laura Breda1 (laura.breda.lb@gmail.com), E Sguazza1,2, A Cappella1, C Cattaneo1 
 
1. LABANOF, Laboratory of Forensic Anthropology and Odontology, University of Milan, Italy 
2. Department of Biotechnology and Life Sciences, University of Insubria, Varese, Italy 
 
The objective of this study is to present the modern collection of identified individuals 
housed in the Laboratory of Forensic Anthropology and Odontology of the University of 
Milan. In particular this work aims at illustrating the contribution of this collection for 
analysing the osteological growth and estimating age of foetuses, infants and children. The 
collection originates from modern cemeteries and it is made up of 1700 individuals but it is 
still expanding. The sample of subadults consists of 156 individuals aged from 6 months of 
gestation to 4 years, with a majority of foetuses and newborns. The date of birth ranges 
from 1988 to 1999, the date of death ranges between 1990 and 1999. 
At this time anthropological analyses have been carried out on 40 subadults. Age has been 
estimated by 7 different methods, based both on dental eruption (AlQahtani 2010, Lewis 
from Moorrees 2001, Ubelaker 1979) and on osteological growth (Cardoso 2009, Fazekas 
and Kòsa 1978, Maresh 1970, Scheuer and Black 2000). 
Results show that in most of cases the age estimated by anthropological techniques 
correspond to the age at death. As concern dental methods, the most reliable is that of 
AlQahtani (63%). In regard of methods based on osteological development, the most 
reliable are that of Fazekas and Kòsa for foetuses (94%) and that of Maresh (58%) for infants 
and children. Although only around one third of the collection has been studied, it has a 
great potential for the advance in estimating age of subadults.   
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The Role of Infants in the Teaching of Anatomy in England During the 1800s.  
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Wellcome Building, Fitzwilliam Street, Cambridge, CB2 1QH, UK 
 
This research examines the unique role of infant and foetal cadavers in anatomical 
education during the 1800s by examining skeletal remains and historical texts. Skeletal 
remains from the 'dissection room' and anatomical museum at the University of Cambridge 
(n=54) and the Royal London Hospital burial ground (n=3) were macroscopically analysed. 
The osteological analysis revealed that tool marks were present in 56% of crania, including 
two craniotomies. However, this presents the surprising finding that such cut marks were 
absent on 44% of the known dissected material. This is in stark contrast to what is seen in 
dissected adult skeletal remains, where knife marks were common and circumferential 
sawing of the cranium was almost ubiquitous. The historical literature from the 1800s 
showed that foetal cadavers were valued for the study of growth and development, and 
were often kept in anatomical museums but not commonly used for student dissection. The 
differential treatment and uses of young cadavers compared with adults by the medical 
profession likely explains the differences observed in tool mark patterns. Anatomical 
preparation manuals explained how the soft tissues of infants could be removed without 
damaging the fragile bone beneath. Further preparation processes unique to infant 
cadavers, such as full body wax injection of blood vessels, were also identified in this 
sample. This research on skeletal remains from burial and non-burial contexts shows that 
foetal cadavers held many roles in anatomical education but the frequent absence of tool 
marks has resulted in under-identification of dissection in young children from 
archaeological contexts. 
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Bioarchaeology for Children.  
 
Sabine Eggers (saeggers@usp.br), L Pezo, C Petronilho 
 
Laboratório de Antropologia Biológica, Depto Genética e Biologia Evolutiva, Instituto de 
Biociências, Universidade de São Paulo, Brazil 
 
Bioarchaeology, as an interaction between biology and behavior, can be explored in various 
ways. The different approaches and methods used also represent promising educational 
methods. Therefore we created educational kits with miniature replicas of real 
archaeological funerary contexts from around the world and spanning twenty thousand 
years. Each of the kits contains one burial context with one or more skeletons (some with 
palaeopathologies), funerary offerings, and cultural and dietary evidences. These are placed 
in boxes with sediment and some intrusive material. Each kit also contains miniature 
excavation tools, general guidelines and a teachers´ manual on each of the funerary 
contexts. We also created a richly illustrated book were an archaeologist tells his 
grandchildren about his discoveries. This story is written around the funerary contexts 
replicated in the miniature kits and briefly discusses when humanity started to bury their 
dead, what that could mean, how different cultures were and still are, what the impacts of 
agriculture were, the roles and powers attributed to shamans and the trauma gone through 
by those who could not bury their beloved. Therefore, the book also mentions dictatorships 
and violent death especially in Latin America. In this paper we present the evolution of this 
educational tool. Although our main objective is to make children aware of how people lived 
in past societies, we also discuss our experience in adapting our excavation simulation for 
lay adults in science museums and even for graduate students interested in archaeology. 
 
Funding and Support: Financial support: FAPESP 2013/14799-0, CNPQ 
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Leprosy is one of the few specific infectious diseases that can be studied in palaeopathology 
due to its characteristic debilitating and disfiguring skeletal changes. Leprosy has been, and 
continues to be, one of the most socially stigmatising diseases in history, over-riding all 
other aspects of social identity for the sufferers and frequently resulting in social exclusion. 
This study examines the stable isotopic evidence of mobility patterns of children, 
adolescents, and young adult individuals with the lepromatous form of leprosy in Medieval 
England (10th – 12th centuries AD) to assess whether the individuals buried with the disease 
were non-locals, possibly from further afield. Enamel samples from 29 individuals from the 
St. Mary Magdalen Leprosy Hospital, Winchester (UK) were selected for strontium 
(87Sr/86Sr) and oxygen (δ18O) stable isotope analysis based on age at death (<30 years), 
the presence of bone changes associated with lepromatous leprosy, and the underlying 
geology of their burial locations. The results from these data indicate that the St. Mary 
Magdalen Leprosy Hospital received an almost equal mixture of local and non-local 
individuals from further afield, including early pilgrims. At present, the St. Mary Magdalen 
Leprosy Hospital is the earliest dedicated leprosaria found within Britain and can help 
elucidate and test some of the broader historical notions and identities associated with the 
movements of those infected with the disease in Medieval England. 
 
Funding and Support: The authors wish to thank Simon Roffey (Winchester University) for 
access to the skeletal remains, and Hilary Sloane and Carlyn Stewart from the NERC Isotope 
Geosciences Laboratory for their invaluable assistance  
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Nutritional Stress and Stunting: A Comparison of Dental and Skeletal Age in an Anglo-
Saxon Population.  
 
Pennie Horne (penniehorne@hotmail.co.uk), Julia Beaumont 
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Stunting in children can be an indication that they experienced some form of stress during 
the early years of their life that slowed (or stopped) the growth of their bones. 30 juvenile 
individuals from the Anglo-Saxon site of Raunds Furnells were analysed for this study. Age 
estimations, stature estimations, cortical bone thickness and the previously produced 
incremental dentine profiles were combined to create “growth curves” for each individual. 
Where present, stress makers such as Harris Lines, linear enamel hypoplasia, cribra orbitalia, 
and porotic hyperostosis were recorded. Previous research on the subadult individuals from 
this population indicates that they are were highly stressed population, though the results 
from the current study show a much more complex range of expression of responses to 
stress. 
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The Dentition of Anne Mowbray and the Two ‘Princes in the Tower’.  
 
Helen M. Liversidge1 , Theya Molleson2  

 
1. Institute of Dentistry, Queen Mary University of London, UK 
2. Natural History Museum, London, UK 
 
Aim. The aim of this study was to describe the dentition and interpret findings in the light of 
current knowledge, of the two ‘Princes in the Tower’ and their cousin Anne Mowbray, aged 
8, 9 and 12 who died 1481-1483. 
Methods. Published descriptions of the developing dentition, photographs and dental 
radiographs were assessed. 
Results.  All three children were in the mixed dentition and tooth development was 
consistent with age. Anne Mowbray had erupted incisors and first molars with anterior 
mandibular crowding. Agenesis of the left second molar in both jaws was noted from the 
radiograph. For the elder boy, teeth were lost post mortem and the dentition was inferred 
from photographs and radiographs of the jaws. Bilateral agenesis of the maxillary 2nd 
premolar was evident from radiographs. In the mandible the alveolar bone around the first 
permanent molars shows symmetrical localised bone loss of unknown origin. This suggests 
an aggressive localised infection around the 1st molar. Second molars were partially erupted 
with very short roots. The dentition of the younger boy showed un-erupted mandibular 
canine and premolars on the right side. Agenesis of the second deciduous molar was 
previously reported, but the smooth alveolar bone suggests that this tooth could have been 
previously extracted. 
Conclusion. Agenesis of permanent teeth, localised pathology involving the mandibular 1st 
permanent molars and possible prior extraction are evident in these children. 
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Environmental Lead Pollution in the Roman Empire: Characterizing its Effects on Juvenile 
Exposure, Health and Geographic Mobility.  
 
Joanna Moore*1 (j.f.moore@durham.ac.uk), Janet Montgomery1, Rebecca Gowland1, Jane 
Evans2 
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The extensive exploitation of lead during the Roman period increased its accessibility 
throughout the Empire.  Whether exposure to lead was deliberate (e.g. sapa) or inadvertent 
(e.g. contaminated water), individuals could accumulate hazardous concentrations of this 
insidious metal within their bodies from a plethora of sources. Today it is accepted that 
there is no safe level of lead burden within the body. Adverse health effects have been 
recorded with blood lead levels as low as 5μg/dL, especially in children, who are more 
susceptible to lead poisoning than adults (Needleman 2003). Childhood lead concentrations 
from Roman tooth enamel reveal lead burdens up to three times higher than what is today 
considered ‘severely toxic’ (Montgomery et al. 2010). The demographic profiles of Romano-
British skeletal populations attest to the fragility of childhood health during this period, 
especially within the first year of life (Carroll 2014). It is therefore surprising that so little 
research exists on childhood lead burdens and their effects on Roman sub-adult health and 
mortality. This research will explore whether the zealous use of lead in the Roman Empire 
contributed to the preponderant failure to thrive evident in Roman sub-adult populations. 
We assess indicators of stress and disease in sub-adult skeletal material from sites across 
the Roman Empire (Spain, Italy, Hungary, Slovenia, Romania, Lebanon and Libya) in 
conjunction with tooth enamel lead concentrations. Offering new insights into the impact of 
anthropogenic lead exploitation on child health within the Roman Empire and how this may 
have differed according to geographic and socio-cultural variations.  
 
Funding and Support:  The authors thank Transylvania Bioarchaeology and the National 
Archaeology Museum of Tarragona for access to samples and site information. This research 
was supported by funding to Joanna Moore under IAPETUS NERC studentship IAP/13/33. 
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The Backbone of Growth: Investigating Non-Adult Vertebral Indicators of Growth 
Disruption.  
 
Sophie L. Newman* (sophie.newman@durham.ac.uk), Rebecca L. Gowland 
 
Department of Archaeology, Durham University, UK 
 
Vertebral dimensions undergo cessation of growth at different ages, with the transverse 
diameter of the neural canal being complete by approximately 1-2 years of age, while the 
vertebral body continues to increase in height into early adulthood. The measurement of 
vertebral dimensions in non-adults (0-17 years) can therefore yield important information 
regarding the age at which episodes of stress resulting in growth retardation occur.  
Measurements of vertebral body height and transverse diameter were taken from 121 non-
adult skeletons and 51 adult skeletons from three post-medieval sites in England (Bow 
Baptist, London, Coronation Street, South Shields, and Coach Lane, North Shields). Non-
adult measurements were plotted against dental age to construct vertebral growth profiles 
through which inter-population comparisons could be made. 
Results demonstrated significant deficiencies in transverse diameter in all three sites, 
suggestive of growth retardation in infancy. This corresponds with the high risk of morbidity 
and mortality in the first five years of life associated with industrial centres of the 18th and 
19th centuries. It may also suggest the implementation of premature and/or insufficient 
weaning diets. However, analysis of vertebral body height revealed different chronologies of 
growth disruption between the sites, with a later age of attainment of skeletal maturity 
recorded in the Bow Baptist sample and a lag in growth between 9-12 years of age in 
Coronation Street, when compared to Coach Lane. 
These non-adult vertebral measurements can increase our osteobiographical understanding 
of the timings of childhood episodes of health stress, and allow for the analysis of growth 
when other skeletal elements are fragmentary.  
 
Funding and Support: We would like to thank Dr. Diana Swales and the Department of 
Archaeology, University of Sheffield, for access to the Coronation Street collection. Thanks 
also to Natasha Powers and Mike Henderson at MOLA, and Jelena Bekvalac and Dr. Rebecca 
Redfern at the Centre for Human Bioarchaeology, MOL for access to the Bow Baptist 
collection. We are also grateful to the Department of Archaeology, Durham University for 
access to the Coach Lane collection. Research funded by the AHRC. 
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London Populations.  
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δ13C and δ15N isotopic analysis of hair and nail samples in modern populations has been 
used successfully to identify periods of physiological stress caused by factors such as 
malnutrition, trauma, and disease. However, indicators of physiological stress in isotopic 
profiles are often very difficult to confidently assess in archaeological populations due to a 
lack of contextual information about both diet and the overall health of an individual during 
life. 
This project aimed to improve understanding of isotopic profiles of archaeological 
populations, by sampling historical period individuals who failed to reach adulthood.  
Incremental dentine analysis was carried out on 15 subadults from two contemporary mid-
19th century London burial grounds, for whom historical records of diet and skeletal 
pathological reports are available. Those sampled all died during tooth formation, thus the 
last dentine increment captured the period leading up to/including the time of death.  
Isotopic analysis found that those with little to no evidence for skeletal pathology had 
relatively stable, co-varying isotopic profiles up to and including the time of death. Four 
individuals had isotopic profiles which exhibited increasingly more positive nitrogen values 
in the final increments, in the absence of co-varying carbon values. Of these four, two had 
rickets and one had tuberculosis, both chronic diseases.  
We argue that the associated skeletal pathology suggests the raised δ15N values were most 
likely a result of physiological stress. These results also suggest that visible isotopic change is 
most clear in individuals who experienced extreme stress over a long period of time.  
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Renaissance England, AD 1200-1700.  
 
Bennjamin J. Penny-Mason (bennpennymason@msn.com), Gowland, R. L. 
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The plasticity of the human body during the early years of development renders it far more 
likely to be shaped by its surrounding environment than in later life. Skeletal markers of 
childhood disease can be used as an indicator of a past population’s overall health, by 
measuring the well-being of its most fragile and sensitive members. This research analyses 
data from over 3000 non-adult skeletons dating between AD1200-1700 in England, sourced 
from published and unpublished skeletal reports. A number of striking temporal trends in 
morbidity were evident and this study highlights some of the key findings. Fluctuations in 
non-specific infection over time were apparent and this is likely to be a reflection of 
differences in childhood morbidity related to changing lifestyle, care and treatment. It is 
evident that children of different age groups were differentially affected over time and this 
perhaps reflects changing concepts of childhood and child care practices. The data also 
indicates changing patterns of trauma, indicative of risk during childhood, again linked to 
socio-cultural practices. There were notable differences in childhood morbidity between 
parish, castle, cathedral and monastic burial grounds, which suggest that status had a 
significant impact on childhood well-being. These trends and patterns in the morbidity data 
demonstrate that concepts of childhood were not static, but varied both within time periods 
depending on age and social status, as well as over time, with overall consequences for 
childhood and ultimately population well-being. 
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Stannington Sanatorium: A Hospital for Tuberculous Children.  
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Stannington Sanatorium, the UK’s first purpose built children’s tuberculosis sanatorium, 
admitted its first patients in March 1908, remained operational as a sanatorium until 1953 
when it became a general children’s hospital before closing completely in 1984.  Upon its 
closure, records from the hospital were deposited at Northumberland Archives including 
c.5000 patient files from the late 1930s to 1966 and 14,660 corresponding radiographs 
dating between 1936 and 1953. 
The combination of patient radiographs and detailed medical notes, of which 15% are cases 
are of TB Bones and Joints, provide a unique and invaluable resource for charting the 
progression of tuberculosis and observing skeletal manifestations of the disease. Covering a 
long period of time the records cross over from the pre- to the post-antibiotic era with the 
gradual changes in available treatments being observable in both the case notes and the 
radiographs.  The records provide excellent illustrations of the various skeletal elements 
affected by the disease; potential for differential diagnosis and the effects of an individual’s 
social background on their medical and physical condition 
The level of detail and confirmed diagnoses in the records allows for the possibility of the 
collection’s use as a stable sample for the analysis of human remains lacking the same 
contextual information to confirm or discount different diagnoses. The current cataloguing 
and digitisation project will make the collection readily available for academic research in 
the pursuit of various themes. 
 
Funding and Support: The Stannington Sanatorium Project has been generously funded by 
the Wellcome Trust. 
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The Egyptian state developed over millennia to become a unified and powerful kingdom 
that controlled resources through a complex system of regional governors and tax. The 
subsistence base of the population did not vary radically over time but differed in resource 
distribution and in the quantities of products consumed. In has not been clear how these 
factors impacted the Egyptian population in terms of health. As those most susceptible to 
subtle changes in the diet, childhood health provides one indicator of the nutritional success 
of the foods eaten. This was investigated here through quantifying the non-specific 
indicators of stress cribra orbitalia and porotic hyperostosis in 769 adult individuals who 
lived over five periods from the Predynastic period (4500 – 3150 BCE) to the Middle 
Kingdom (2040 – 1674 BCE). It was apparent that the optimal period of biological health of 
children in ancient Egypt was during the start of the burgeoning state when the foundations 
of the kingdom were being established. Over successive periods, there was a steady decline 
in childhood health. When examined in light of recent dental microwear evidence by the 
author it is clear that there is a direct correlation between poor health and diet. The 
nutritional components of the Egyptian diet are considered as one factor of the declining 
health of children over time. 
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My research is focusing on the bioarchaeology of subadult health in al-Andalus from the 8th 
to the 12th century. This was a dynamic period for the Iberian Peninsula and there were 
significant changes that followed the Arab and Berber invasion in 711 AD, most significantly 
the introduction of Islam and the agricultural revolution. Islam is often thought to be more 
than just a religion, but a way of life, so it is important to take into consideration social 
changes that individuals might have experienced during this transition.  
The key question I am asking is can we see from the osteological material how subadults are 
adjusting to social and environmental changes during Islamic rule. The skeletal material 
being analyzed is located in Écija, Spain, which was conquered by the Arabs and Berbers in 
712 AD. The cemetery was used continually from the 8th to the 12th century. I am focusing 
on subadults due to their sensitivity to biocultural changes. I plan on comparing pathologies, 
focusing on non-specific stress indicators, statures and dental health between the Early and 
Late periods of the cemetery. It is through the use of skeletal material complimented by 
historical and archaeological data that we can assess whether and how these social and 
environmental changes impacted the overall health of the Écijan population. 
 
 

 
  



                                                                                                                      
 

49 
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Current understanding of juvenile development is limited by the prevailing methods used to 
analyze growth trajectories. This paper looks at how long bones interact in a biomechanical 
framework, something which has been neglected due to the lack of an accessible technique 
to adequately analyze bone shape. In this research, size and shape are teased apart; size 
being studied through linear measurements, while shape is examined using geometric 
morphometrics. The introduction of this technique allows for a complete study of bone 
morphology, instead of focusing solely on the diaphysis. Therefore, the question this paper 
answers is: ‘How can geometric morphometrics be applied to analyze and visualize growth 
trajectories in long bones?’  
A pilot study scanned five femurs ranging from infancy to twelve years old using three 
techniques: photogrammetry, laser and structured-light-scanning (SLS). Morphometric 
analysis revealed no significant difference (p=0.9991) in results between them and SLS was 
selected as most cost-efficient. Subsequently a dataset of femurs, tibiae and humeri from 
112 adolescents was collected from Anglo Saxon Great Chesterford and medieval Wharram 
Percy. Morphometric analysis revealed there is significance (p=0.003) among age groups as 
shape development is seen in the proximal and distal metaphyses (PC1: 28.7%) as well as a 
steady increase in bone length until five years old. The curvature in the midshaft (PC2: 
15.5%) becomes more developed after five which reflects an increase in loading patterns.   
By introducing morphometrics to growth and developmental studies, a better 
understanding of growth from a social and biomechanical perspective is encouraged.  
 
Funding and Support: Jo Sofaer, Simon Mays, and Sonia Zakrzewski. 
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Reconstructing Childhood Mortality at Roman Hungate, York.  
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Recent major excavations carried out by the York Archaeological Trust at Hungate, York 
revealed a large Roman cemetery.  The assemblage was found to consist of 140 individuals 
ranging in age and status.  The sub-adults were some of the most intriguing individuals, with 
high instances of pathology recorded; most notably a single case of tuberculosis, one of the 
earliest recorded in this area.  This poster will reveal the results of osteological analysis and 
research into the sub-adult individuals recovered from the site.  Through detailed 
examination of their age at death, pathological conditions and dietary indicators this poster 
will highlight individuals of particular note, reconstruct the lifestyles of the children buried 
at Hungate, and relate the findings to their society more widely, as well as other 
contemporary assemblages.  This will be done with the aim of contributing new information 
to our understanding of Roman York and Britain. 
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Teenage Kicks: Delayed Puberty and Chronic Conditions in Medieval England.  
 
Mary Lewis (m.e.lewis@reading.ac.uk) 
 
Department of Archaeology, University of Reading, Reading, UK 
 
Adolescence (10-24 years) is unique to humans and spans a period of sexual maturation 
(puberty) and the physical and psychological transition to adulthood. During the adolescent 
growth spurt, 50% of an individual’s weight and 20% of final adult stature is attained making 
this a crucial time for healthy development. Any adverse conditions such as poor nutrition, 
exposure to pollutants, extreme physical exertion, psychological stress, or chronic illness can 
alter the tempo of puberty, for example delaying menarche in girls or the timing of peak 
height velocity in boys.  This study explores the impact of chronic conditions (i.e. infectious, 
congenital, metabolic) on puberty in 607 adolescents from medieval England (AD900-1550). 
A total of 135 (22%) adolescents showed some delay in their pubertal development, and this 
lag increased with age. Of those with a chronic condition, 40% (24/60) showed delay 
compared to only 20% (111/547) of the non-pathology group. This difference was 
statistically significant. A binary logistic regression model demonstrated a significant 
association between pathology and increasing delay in pubertal stage attainment with age. 
This is the first time that chronic disease has been clearly demonstrated to delay maturation 
in osteological record, using a new method to assess stages of puberty in skeletal remains. 
The impact of specific conditions on pubertal development, and the future potential of this 
approach is discussed.  
 
Funding and Support: This research was funded by The Leverhulme Trust (2012-4). 
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16:00 
 
Delayed Epiphyseal Union of Two Roman Skeletons from Quesna, Egypt.  
 
Danielle Hill* (danielle.e.hill@gmail.com), Zakrzewski, Sonia 
 
Department of Archaeology, University of Southampton 
 
Quesna is a Ptolemaic-Roman cemetery in Minufiyeh, Egypt, which was first discovered 
when sand was cleared in the late 1980’s (Rowland and Zakrzewski, 2008). During the 2007 
season two burials were uncovered by the Egypt Exploration Society mission, directed by J. 
Rowland, that contained skeletons with delayed epiphyseal union. Due to the lack of 
elements preserved, age estimation for both individuals have been calculated to under 24 
years of age. Stature estimations show both individuals are very tall (Raxter et al., 2008) 
with one individual being the tallest out of all excavated remains.  
 
The purpose of my master’s dissertation project is to identify the cause of the delayed 
epiphyseal fusion, but continued growth of two juvenile skeletons excavated at Quesna in 
the 2007 season. The research I have carried out relates to the data published thus far and 
this research centres on castration as a possible cause, as well as carrying out differential 
diagnosis. The main focus will be on the controversy of finding two possibly castrated 
skeletons from a time where castration is not practiced. It will therefore link to the 
Byzantine period when this became the norm, and look at surrounding areas where 
castration may have been carried out.  
 
As these skeletons may be adolescent in age, but if castration occurred, they would have 
retained their child-like features. This study will attempt to detail the implications castration 
would have had on childhood in antiquity.  
  
Funding and Support: Acknowledgment for my supervisors Dr Sonia Zakrzewski and Dr 
Joanne Rowland. 
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16:15 
 
From Roundhouse to Villa: A Comparative Study of Foetal and Infant Growth, and the 
Impact of Stressors on Growth, in Iron Age and Roman Populations from Britain.  
 
Claire M Hodson* (c.m.hodson@durham.ac.uk) 
 
Department of Archaeology, University of Durham, UK 
 
Growth is notoriously dependent on both genetic and environmental factors, able to 
fluctuate in response to these controls. In foetal and infant individuals this is no exception, it 
being such a precarious and vulnerable period in our life course. Growth during this 
developmental stage is easily disrupted but are these disruptions not only identifiable in 
pre- and perinatal skeletal remains, but predictable within past populations?  
Through the analysis of 106 individuals from three populations (Owslebury, Piddington and 
Barton Court) that span pre- to post-conquest Roman Britain, this study used inter- and 
intra-site comparisons to identify which skeletal elements and measurements were the 
most reliable indicators of growth disruption. 
This study extensively recorded metric and pathological data for each individual, and scored 
dental development where possible. All populations demonstrated evidence of growth 
disruption, and patterns of pathological indicators were also directly comparable between 
sites, with similarities in prevalence, location and probable aetiology. Thus, patterns in 
prevalence and location of pathology directly correlated to magnitude of growth disruption, 
marking these pathological indicators as robust indicators of disruption to the 
developmental trajectory.  
This cross-analysis of metric and pathological data identified correlations between these 
populations studied, indicating that the nature of growth disruption is not population 
dependent, but instead may be universal, and thus predictable. Crucially, this means that 
bioarchaeologists can start to use indicators such as these to assess the impact of stress on 
growth within foetal and infant skeletal remains, providing a commentary on both maternal 
health status, and the external environment.  
 
Funding and Support: I would like to thank David Allen at Winchester County Council for 
access to the Owslebury Collection as well as David Moon at Oxford County Council for 
access to the Barton Court collection. I wish to also thank Roy and Elizabeth Friendship-
Taylor for access to the Piddington Collection and their ongoing support with my research. 
AHRC Funded PhD Scholarship Candidate. 
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16:30 
 
Estimating Human Juvenile Age-at-Death from Bone Histology.  
 
Rosie J Pitfield* (rjp39@kent.ac.uk), Patrick Mahoney 
 
School of Anthropology and Conservation, University of Kent, UK. 
 
Estimating age at death for human juveniles from skeletal remains is generally more 
accurate compared to estimates derived for adults.  However, methods rely upon relatively 
complete skeletal components such as complete enamel crowns, intact long bones, or 
epiphyses.  Here we construct a regression equation to estimate age-at-death from bone 
histology.  Potentially, our method can be applied to bone fragments.  
A sample of 83 juvenile skeletons from St. Gregory’s Priory, Canterbury were aged using 
standard methods.  One 0.5 cm histological section was removed from the anterior humeral 
midshaft of each skeleton.  Histological slides were prepared using standard methods.  The 
population density of primary osteons and secondary osteons was recorded using a high 
resolution microscope.  
Results show that primary osteon population density has a strong negative correlation with 
age (rs = -0.672, N = 83, p < .0005, two tailed).  Secondary osteon population density has a 
strong positive correlation with age (rs = 0.878, N = 83, p < .0005, two tailed).  We 
constructed a regression equation to estimate age at death from primary and secondary 
osteon population density.  The equation can be used to estimate juvenile age-at-death, 
between 1 - 17 years of age, with 86.1% accuracy. 
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Session 3: Treatment of the Dead 

Podium Presentations 

 
09:00 
 
Keynote Speaker: Paul Pettitt (University of Durham)  
 
Landscapes of the Dead. The Long-Term Evolution of Mortuary Activity from Ape to  
Upper Palaeolithic. 
 
The act of burial is a commonplace human behaviour across the world, and furnishes a 
useful repository of archaeological data. But why did this odd mortuary behaviour appear 
and proliferate? Why does it seem to us so ‘normal’? I will explore here some elements of a 
long-term model for the evolution of hominin/human burial, from origins in the face-to-face 
activities around new corpses that one might have expected to have occurred with our ape 
ancestors, through to the use of places for formal disposal of the dead. From chimpanzees 
though early hominins, to Neanderthals and early Homo sapiens, I will propose what I hope 
to be a falsifiable model for the long-term evolution of all those weird things us humans do 
with our dead.  
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09:30  
 
Taphonomy and Treatment of the Dead: The Evidence from Tinkinswood Chambered 
Tomb.  
 
Jess E. Thompson*(jt18g10@soton.ac.uk) 
 
Centre for Bioarchaeology and Osteoarchaeology, Department of Archaeology, University of 
Southampton, UK 
 
Tinkinswood chambered tomb, an earlier Neolithic burial monument located in Glamorgan, 
has not been thoroughly reanalysed since its excavation in 1914. Keith’s (1916) assessment 
of the human remains estimated the burial of 50 individuals within the chamber. Recent 
work acknowledges that higher numbers of burials were made in transected chambered 
tombs, for example with 36 individuals at West Kennet, relative to single chamber tombs. 
The high MNI for Tinkinswood is therefore unlikely considering the small, single chamber. As 
such, reanalysis of the human remains is timely and important. 
The assemblage is highly fragmented and commingled, with no complete individuals 
preserved and many fragile elements unexcavated. No evidence was found for cutmarks or 
canid gnawing, suggesting that most burials were complete inhumations. Taphonomic 
analysis reveals that most breaks occurred on dry bone, implying time lapses between 
successive burials and the disturbance of older remains. Importantly, the MNI can be 
revised to about 20 individuals with evidence for 10 adults, at least 8 sub-adults and up to 2 
cremations.  
The long-held interpretation for an expression of corporate identity in single chambered 
tombs has hinged on the nature of deposits as disarticulated (Thomas, 1999: 150). 
Considering the lack of evidence for anthropogenic breaking down of corpses prior to burial 
at Tinkinswood it seems likely that individuals were maintained in death. Furthermore, 
whilst we cannot fully assess the evidence for the rearrangement of skeletons, the 
indication for removal of bones is low. This paper summarises the recent analysis within a 
theoretical funerary framework. 
  
Funding and Support: I would like to thank Dr Sonia Zakrzewski and Dr Andy Jones for 
supervising this work, Access to the Tinkinswood remains was granted by Jody Deacon, 
curator of prehistoric archaeology at the National Museum of Wales. This research was 
funded by an AHRC studentship. 
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09:45 
 
Post-Depositional Disturbances: Current Perceptions Versus Archaeological & Osteological 
Evidence.  
 
Jennifer Crangle (prp11jnc@sheffield.ac.uk) 
 
Department of Archaeology, University of Sheffield, UK 
 
The manner in which societies treat their dead, both physically and spiritually, is crucial to 
understanding those societies’ views about life and the afterlife. There is significant 
evidence of a variety of post-burial mortuary activities involving engagement with the dead 
by the living on a physical as well as a spiritual level, from a range of sites across England 
throughout the medieval period (e.g.: ossuaries, charnel pits, redepositions of skeletal 
remains in boxes and bags, control and organisation of cemeteries, translations and 
elevations). These practices have never been investigated in detail, or collectively, with a 
means to define their purpose and determine their role within the society which created 
and sustained them. Where mentioned, disturbances are typically dismissed as evidence of 
bone accumulation and redeposition, subsequent to accidental or incidental disinterment 
during grave-digging or building works, thus intimating that occurrences are insignificant 
and neither indicative of ideology or ritual, exhibiting nothing which may contribute to 
further understanding medieval funerary archaeology.  
Such attitudes are, however, not substantiated, and appear to be based on assumptions 
rather than facts. Uncorroborated interpretations have been perpetuated over decades of 
research and no meaningful attempts have been made to authenticate the significance of 
medieval post-depositional disturbances, to comprehensively investigate and decipher their 
role and purpose, or to analyse and understand the attitudes of medieval people towards 
their buried dead. This paper will address these issues and question how determinations 
that post-depositional disturbance was devoid of ritual or significance were established and 
sustained.  
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10:00 
 
Digging the Digital Dead.  
 
Alison Atkin (a.atkin@sheffield.ac.uk) 
 
Department of Archaeology, University of Sheffield  
 
While archaeologists have long sought to investigate and discuss the treatment of the dead 
by members of their contemporary societies, inferring actions and beliefs from the 
archaeological record, there have been an increasing number of conversations about the 
treatment of the dead by archaeologists themselves. Until recently these have been 
focussed very much on the physical remains, their excavation, reburial, display, and study – 
and rooted in the physical spaces they inhabit: field work, museums, laboratories, and 
classrooms.  
However, despite the adoption of numerous digital technologies into research of the 
archaeological dead, and their increasing presence in virtual spaces, discussion and debate 
about how these records (reports, photographs, 3D representations, etc.) are treated, has 
been lacking. Osteoarchaeologists and funerary archaeologists have an obligation to not 
only discuss best practice regarding the collection of digital data from the dead, but also 
what is done with it. 
This paper presents a first attempt to excavate and analyse the vast, complex and varied 
manifestations of digital presences and images of the archaeological dead – graves, burial 
structures and human remains – focusing on UK-based projects and virtual environments. 
We investigate on how archaeologists write about and envision mortuary remains to not 
only disseminate research outputs, but also to construct their own professional and 
personal identities and promote professional services, courses and resources via digital 
media. Considering how these strategies differ between the commercial, governmental, 
museum, academic and voluntary sectors, our paper digs into the performative and 
constitutive roles of the digital dead in constructing institutional, professional and personal 
identities in the present. 
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10:15 
 
Multidetector Computerized Tomography vs. Microexcavation. Topical and perspective in 
the study of ancient cineraria. 
 
Fabio Cavalli1 (fabio.cavalli@aots.sanita.fvg.it), Dario Innocenti1,2, Francesco Simonit*1 

 

1. Research Unit of Paleoradiology and Allied Sciences, LTS – SCIT – Azienda Ospedaliera 
Universitaria “Ospedali Riuniti”, Trieste, Italy 
2. Doctorate School of Archaeology, Ca’ Foscari University, Venice, Italy 
 

The cremation is one of the most common treatments of the dead body in the prehistoric 
and ancient historic societies and it represents a challenge for a physical anthropologist. 
The cinerary is a complex artifact that is the result of a series of funerary gestures that 
includes the cremation ceremony, the selection of the cremains, their position in the urn 
and the presence of funerary goods.  
Currently the micro-excavation is considered the gold standard in the study of the ancient 
cineraria. However, the multidetector computerized tomography (MDCT) analysis ("virtual 
micro-excavation") allows to perform a complete and a non-destructive archaeological and 
anthropological recognition of the urn. This technique appears to be, in a certain way, equal 
to or better than the traditional laboratory procedures of micro-excavation. This procedure 
gives the possibility to do a morphological study of the urn and of the funerary goods 
valuating the consistency of the ossilegium, the spatial arrangement of the cremated bone 
fragments, the metric and the morphological study of cortical and of epiphyseal bone 
fragments, showing also the paleopathological aspects. In addition, the cortical bone X-ray 
densitometry seems to provide a quantitative measure of the heat exposure of the corpse, 
an indirect mark about the characteristics of the pyre.  
Hereby we present our methodological experience with MDCT on several urns of different 
age, culture and geographical origin, comparing them with the micro-excavation results.  
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10:30 
 
What’s in A Weight: Cremated Remains as a Proxy for the Reconstruction of Social Roles in 
Bronze Age Ermelose Heide, the Netherlands.  
 
Barbara Veselka*1 (barbaraveselka@gmail.com), David R. Fontijn2 
 
1. Foundation LAB, Bioarchaeology, Faculty of Archaeology, Leiden University 
2. European Prehistory, Faculty of Archaeology, Leiden University 
 
Cremating the deceased became the norm in the Netherlands during the Bronze Age. After 
burning the body, the remains were collected and buried. The weight of a cremation 
provides information on the completeness of an individual, and enhances our knowledge of 
past burial rituals. This paper aims to demonstrate the significance of weight in 
reconstructing social roles in Bronze Age Dutch populations. In general, the weight of 
excavated Bronze Age cremations in the Netherlands is far less than what would be 
expected from complete cremated adult individuals. The difference in weight cannot be 
explained by post-depositional damage alone. Rather, it seems to be indicative of  choices 
made by the mourners regarding the amount of bone to be buried. For this paper, 37 
cremated remains from Ermelose Heide in the province of Gelderland dating to the Middle 
Bronze Age were analysed. The average weight of the cremated adult remains was 617g, 
which is less than half of the average weight of a complete cremated modern adult, 1625,9g 
(McKinley 1993). Although the weight of an archaeological cremated adult is expected to be 
less, the difference is striking. Further variations in weight could be observed. Not sex, but 
rather age influenced the amount of bone material to be deposited. The remains of older 
adults weighed twice as much as the younger ones. This implies socials roles to be of 
influence, further supported by two pars pro toto burials of an adult man and a subadult.  
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The Hole Truth: Evidence for Curation of the Dead in Bronze Age Canada Farm, Dorset, UK.  
 
Gabrielle Delbarre*1 (gabrielle.delbarre@yahoo.co.uk), M Smith 1, M Green2,3, D Sykes4, R 
Summerfield4 
 
1. Dept. of Archaeology, Anthropology and Forensic Science, Bournemouth University, UK  
2. Down Farm Museum, Dorset, UK 
3. Dept. of Archaeology, Reading University, UK  
4. Imaging and Analysis Centre, Natural History Museum, London, UK   
 
The burial record of prehistoric Britain often appears somewhat homogeneous with the 
disarticulated burials of the Earlier Neolithic allegedly replaced by the simple, flexed 
inhumations of the Later Neolithic and Bronze Age. However, such views may, in fact, result 
from a combination of ‘traditionally’ focusing on grave goods and monuments and adopting 
‘reductionist’ approaches to burial interpretation. This poster presents two Middle Bronze 
Age single flexed inhumations from Canada Farm, Dorset, UK, in which several post-mortem 
circular defects of possible anthropogenic origin were observed on the left first metacarpal 
and on the long bones of two subadult individuals aged between 10 and 13 years old 
respectively.   
A combination of osteological analysis, experimental archaeology and imaging techniques 
(micro-computed tomography and scanning electron microscopy) confirmed an 
anthropogenic origin in the drilling of the holes observed on these skeletons and revealed 
new evidence of practices involving the curation of the dead as articulated bodies. These 
results open new perspectives on Bronze Age death. Planning and performing deliberate 
post-mortem manipulations of the body suggest that the dead or ‘ancestors’ were not 
simply buried and forgotten, but were instead remembered and retained in the realm of the 
living, possibly over generations. In light of previously published claims for curation of the 
dead by means of ‘mummification’ in Bronze Age Britain, the results from Canada Farm are 
of particular importance. This evidence suggests that post-mortem treatments of the body 
may have been more complex, widespread and persistent over time than previously 
realized.       
 
Funding and Support: Bournemouth University Research Grant Scheme (£700) funded the 
micro-CT scan analysis. 
 
 

 
  



                                                                                                                      
 

62 
 

 
Burials and Bodies: Patterns of Treatment, Pathology, and Demography in the Jucu de Sus 
Necropolis, Transylvania (5th - 13th centuries AD).  
 
Kathryn J. Hunt1,2 (katejea@gmail.com), Katie Tucker1,3, Ioan Stanciu4, Kori Filipek-
Ogden1,5, Nick Ogden1,5, Jordan Snyder1, Kayla Crowder1,5, Megan Bereza1 
 
1. Transylvania Bioarchaeology, Durham, UK 
2. Paleo-oncology Research Organization, Minneapolis, US 
3. Department of Archaeology, University of Winchester, UK 
4. Romanian Academy, Institute for Archaeology and History of Art in Cluj-Napoca, Romania 
5. Department of Archaeology, Durham University, UK 
 
The Jucu de Sus Necropolis site near Cluj-Napoca, Romania, is a unique, diachronic cemetery 
complex associated with multiple internment periods; namely the Late Roman (3rd – 5th 
centuries AD), Migration (5th – 7th centuries AD), Early Medieval (8th – 10th centuries AD), 
and Medieval (11th – 12th centuries AD) periods. The wealth of information at this site 
allows for the exploration of changing traditions of burial treatment, population movement, 
and patterns of health providing a long-term view of little-known pre-Medieval 
Transylvanian history. Surrounding settlement data for the site has been documented by the 
Romanian Institute for Archaeology and Art History in Transylvania since 2007, and 
continues to expand after the 2013 collaboration with Transylvania Bioarchaeology. The at-
risk cemetery complex is estimated to contain over 1000 inhumations and cremations, with 
only 1/10th recovered thus far. Systematic and detailed analyses of the skeletal remains 
reveal varying patterns of burial treatment, pathological conditions, and demography of the 
multiple populations through time. This poster will share a summary of these findings from 
the Jucu de Sus Necropolis site and suggest potential avenues of research.  
 
Funding and Support: We would like to thank Megan Oliverson, Khrystyne Tschinkel and all 
of the Transylvania Bioarchaeology and Field School students for their dedication and hard 
work. 
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The Children of St. Dionysius and St. Petri - An Interpretation of Infant Burials in Northern 
Germany.  
 
Swantje Krause (Swantje.Krause@gmx.net), Dieter Bischop, Uta Halle  
 
“Archaeological Institute Bremen” (Landesarchäologie Bremen), Bremen, Germany 
 
The analyses of skeletal remains from two early medieval churches in Bremerhaven and 
Bremen have shown a strong association between infant burials and their location in and 
around both buildings. In Bremerhaven the remains of about 64 children, including foetuses 
and peri- and neonates, where found near the external wall posts of the former wooden 
church. Such finds are repeatedly reported in other church locations and are commonly 
defined as “eaves-drip” burials. Although there are no early medieval written sources for 
this specific burial practice, the proximity of the graves of small children to the sites of early 
medieval religious buildings in Northern Germany is very common. 
Of significant interest is the finding of a young infant near the external border of an early 
medieval building inside of Bremen’s St. Petri Cathedral forty years ago. Recent carbon-14 
analysis has dated the individual at 651 to 773 AD, suggesting that this burial is older than 
the cathedral itself. The location of the skeletal remains may indicate that the 
Christianisation was more advanced than the earliest written records about the cathedral 
suggest. 
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Unraveling a Puzzle: Evaluating Three Methods to Estimate the Number of Individuals 
from a Commingled Context.  
 
Nicole Lambacher*1 (i7631576@bournemouth.ac.uk), Karina Gerdau-Radonic 1, Emma 
Bonthorne 2 
 
1. Department of Archaeology, Anthropology and Forensic Science, Faculty of Science and 
Technology, Bournemouth University, UK 
2. Departamento de Arqueología Funeraria y Osteología Humana, Aditu Arkeologia 
Zerbitzuak, Ubide, Bizkaia, Spain 
 
Commingled remains are often encountered in archaeological as well as in forensic 
contexts. An estimate of how many individuals are represented in the assemblage is 
important to understand the wider context, for further analyses, and for 
palaeodemographic studies. The aim of this study is to establish whether the minimum 
number of individuals (MNI) and minimum number of elements (MNE) estimates produced 
by different methods is the same or, if different, whether this difference is statistically 
significant and how these differences may impact further studies and interpretation. Our 
study will compare three methods: the MNI estimation as described by Lyman (2008), the 
zoning system as outlined by Outram and Knüsel (2004), and the recently published 
landmark method by Mack and colleagues (2015). The methods will be applied to an 
assemblage recovered from a Spanish medieval cemetery from Navarra, and used to 
generate an inventory. The human specimens will be recorded by landmark, zones and 
percentages/segments present. The resultant database will be used to estimate the Number 
of Identified Specimens (NISP), the MNI and the MNE according to each method. If the 
resulting estimates are different, these will be assessed for statistical significance using a 
one-way repeated measures ANOVA test. Finally, the findings will expand available 
information on the medieval population of the Navarra region and aid in future 
investigations of other collections with commingled remains. 
 
Funding and Support: This research was made possible by a Global Horizons Fund from 
Bournemouth University. Access to the collection was granted by Aditu Arkeologia 
Zerbitzuak. 
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Executed Witch from Lundenwic?  
 
Rebecca C Redfern1 (rredfern@museumoflondon.org.uk), Madeleine Mant2, Jo Buckberry3 
 
1. Centre for Human Bioarchaeology, Museum of London, London, UK 
2. Department of Anthropology, McMaster University, Canada 
3. Bioarchaeological Anthropology Research Centre, Archaeological Sciences, University of 
Bradford, UK 
  
In 1995 a rescue excavation on the Thames Foreshore in London uncovered a unique water-
logged burial of an adult female, whose body had been laid on the surface of the foreshore 
between two sheets of bark, resting on a bed of reeds covered by a thin textile, with moss 
laid on her pelvis and knees.  The resting-place was marked by stake- and post-holes and 
was probably covered by a mound.   
We employed standard osteological methods to record the remains, and examined each 
bone using a digital microscope to confirm the presence of trauma and to establish whether 
the injuries were peri- or ante-mortem in origin.  Our analysis found that the female had 
sustained blunt force injuries to her back some weeks before her death, as there are 
multiple healing fractures present to the scapulae, and the posterior aspects of the ribs and 
vertebral column.  Her manner of death included peri-mortem blunt force fractures to the 
same locations, and repeated blows to the head, including one large circular lesion to the 
left parietal bone.   
Anglo-Saxon law codes describe capital punishment by decapitation, hanging, drowning, 
stoning and burning. In addition, criminals were denied burial in consecrated ground. The 
type and distribution of injuries seen on this individual, combined with burial in a liminal 
location, are consistent with Anglo-Saxon execution by stoning, a punishment often meted 
out for adultery or witch-craft.      
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Insights on Funerary Dynamics in the Late Palaeolithic Cemetery of Arene Candide through 
New Osteological Analyses of Secondary Depositions.  
 
Vitale S Sparacello1 (vitale.sparacello@durham.ac.uk), Paul Pettitt 1, Charlotte Roberts1, 
Julien Riel-Salvatore2 

 

1 Department of Archaeology, Durham University, UK 
2 Department of Archaeology, University of Montreal, Canada 
 
From 1940 to 2012, excavations at Arene Candide (Finale Ligure, Italy) have yielded a Late 
Upper Palaeolithic skeletal series consisting of ten primary burials and six clusters of 
secondary depositions. Taphonomic information regarding the human skeletal remains from 
the original excavation was collected from diaries, field pictures and notes, and data from 
new excavations were also integrated. The skeletal elements found in the secondary 
deposits were identified, catalogued, and their spatial location determined. 
The secondary depositions were traditionally interpreted as older burials that were 
disturbed to make space for new inhumations. Our results suggest that those disturbances 
were not casual. It appears that a double burial composed of two adults – a burial type 
which had not been yet recognized at Arene Candide – was originally present at the site. 
Strikingly, this double burial contained an individual showing pathological lesions (probably 
hereditary rickets), as is found frequently in skeletons from Gravettian and Epigravettian 
multiple burials. In addition, the skeletal elements derived from this double burial were 
placed intentionally around a new deposition, whose skeleton possibly shows a mild form of 
the same disease. This and other observations suggest that the five individuals buried in the 
second phase of the “cemetery” (AMS dates spanning 10,500-9,240 cal BCE) might have 
been buried, possibly by the same group, perhaps during a time span as limited as two 
generations. Both taphonomic and paleopathological studies of the Arene Candide 
individuals might shed light on the reasons for the exceptional nature of burial practices in 
the Upper Palaeolithic. 
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Broken, Burned and Buried: Investigating Chalcolithic and Early Bronze Age Funerary 
Practices in the Arabian Peninsula.  
 
Katie E Tucker (katie.tucker@winchester.ac.uk), Hans G. Gebel2, Julia Gresky1 
 

 
1. Deutsches Archäologisches Institut, Berlin, Germany 
2..ex oriente, Freie Universität, Berlin, Germany 
 

Rescue excavations at the sites of Wādī as-Sahab al-Asmar and Qulbān Banī Murra, Jordan, 
and preliminary investigations at the site of Rajājil, Saudi Arabia, have recovered large 
quantities of highly fragmented, commingled human remains from a number of previously 
looted burial cairns. Radiocarbon dating of fragments of bone from both sites has placed the 
burials within the late Chalcolithic/Early Bronze Age (4500-3000 BC). Initial analysis of the 
remains has provided data on the minimum number of adult and non-adult individuals 
buried in each cairn, as well as evidence for a number of pathological conditions. The 
analysis has also revealed aspects of the burial practices and looting histories of the sites. 
This poster will present some of these initial results, with a focus on the evidence for peri- 
and post-mortem modification of the remains, which includes fragmentation, cut-marks, 
and burning, as well as weathering and animal alteration. It will also demonstrate the 
research potential of highly fragmented and looted remains, which may previously have 
been discounted because of their preconceived poor state of preservation. 
 
Funding and Support: The research is being undertaken as part of a Research Fellowship, 
funded by the Deutsches Archäologisches Institut. Funding for the excavations was provided 
by ex oriente at Freie Universität Berlin, the Deutsches Archäologisches Institut, Mu’tah 
University and the Saudi Commission for Antiquities and Tourism. I would like to thank Dr 
Hans Georg Gebel, from ex oriente, for his help and advice on the archaeological aspects of 
the project and Dr Julia Gresky, Laura Schwarz and Juliane Haelm, from the Deutsches 
Archäologisches Institut, for their valuable comments and suggestions on the osteological 
aspects 
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Burial and Identity in Early Medieval Norfolk.  
 
Michelle Williams-Ward*1 (wmlw3536@hotmail.co.uk), Jo Buckberry1, Julie Bond1, Tim 
Pestell2 
 
1. Archaeological Sciences, University of Bradford, UK  
2. Archaeology, Norwich Castle Museum and Art Gallery, Norwich, UK 
 
The Anglo-Saxon period was one in which many aspects of life, belief and practices shifted 
and changed. The depth of such changes and the impetus behind them is often debated and 
arguments have traditionally sat between the arrival and integration of European migrants 
and the conversion from Paganism to Christianity. Throughout this period, society became 
increasingly stratified and amongst the changing structures of society, settlement patterns 
and burial practices also altered. Existing research is often site-specific or focussed upon a 
particular part of the Anglo-Saxon period and suggestions of a direct correlation between 
changing burial modes and site types with migration or the religious transition is now 
thought to be too simplistic. Variability in both burial mode and cemetery type has been 
identified however, regional variability exists, contributing to unclear timelines. Thus the 
extent and chronology of Anglo-Saxon burial variability is contentious and likely to be 
regionally incomparable. 
A detailed analysis of individuals from thirteen different cemetery sites spanning the 
entirety of the Anglo-Saxon period within Norfolk has been conducted (n = 3500). Biological 
identity, obtained through osteological analyses will be compared with both cemetery type 
and the different burial practices within those cemeteries. This project aims to clarify the 
extent and timelines of Anglo-Saxon burial variation and dismiss any regional ambiguity by 
creating a regionally focussed analyses of burial practices covering the entire Anglo-Saxon 
period. More specifically this research will reveal important patterns in the way identity was 
expressed in burial rites throughout the Anglo-Saxon period 
 
Funding and Support: This is a collaborative PhD between the University of Bradford and the 
Norwich Castle Museum and Art Gallery and is funded by the AHRC. 
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Health in Roman York: A Biocultural Assessment. 
 
Lauren J. McIntyre (lauren.mcintyre@oxfordarch.co.uk) 
 
Department of Social Sciences, Oxford Brookes University, Oxford, UK 
 
The establishment in the first century A. D. of a Roman legionary fortress at Eboracum 
(present-day York in the UK) was followed by the development of a civilian settlement 
(canabae) and, in the early 3rd century A. D., a colonia whose inhabitants had Roman 
citizenship. The surrounding cemeteries and the archaeological assemblages derived from 
them have the potential to provide a comprehensive record of the population of Roman 
York. The availability of this combined human skeletal resource provides a unique 
opportunity to reconstruct the state of health of the inhabitants of this important urban 
centre. This presentation will present the results of a doctoral study that considers health 
patterns gained from the collation of osteological evidence from 785 discrete Roman burials 
from the city.  
Findings showed that the most commonly observed pathological condition was 
degenerative joint disease, most frequently observed in the spine and acromioclavicular 
joints. Significantly high prevalence of Os Acromiale was observed in male individuals and 
affecting the left scapula. Prevalence of craniofacial trauma was also significantly higher 
than expected, especially amongst male individuals from cemetery areas located on the 
south west side of the city, at the modern day location of Driffield Terrace. These findings 
suggest that the male population of Eboracum were experiencing significant levels of 
interpersonal violence.  
 
Funding and Support: This research was fully funded by the Arts and Humanities Research 
Council 
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Body Size Effects on Age-Related Criteria from the Pelvic Joints: Implications for Funerary 
Studies.  
 
Vanessa Campanacho*1,2 (v.campanacho@sheffield.ac.uk), Andrew T Chamberlain3, Pia 
Nystrom1, Eugénia Cunha4 
 
1. Department of Archaeology, University of Sheffield, UK 
2. CIAS – Research Centre for Anthropology and Health, University of Coimbra, Portugal  
3. Faculty of Life Sciences, University of Manchester, UK  
4. Department of Life Sciences, University of Coimbra, Portugal 
 
To understand past funerary practices, it is not only necessary to have a detailed record of 
the burial site (e.g., body position and associated materials), but it is also imperative to 
establish a biological profile of each individual, including a reliable age estimation. For 
adults, the age estimation methods have been recognised as inaccurate, due in part to the 
lack of a better understanding about the aging process and the associated confounding 
factors. In this project we investigated if body size (as assessed by measurements of stature, 
weight, robusticity and articulation size) affects age-related criteria of the pelvic joints in 
reference collections of identified Portuguese and North American skeletons. Three levels of 
bone degeneration were studied: each individual trait, components (weighted linear 
combinations of traits) and composite score (sum of all the scores across all traits). The 
Spearman’s rank correlation coefficients obtained, between the morphological criteria and 
age at death, ranged from low to high, suggesting that other factors than age may be 
affecting bone degeneration at the pelvic joints. Logistic regression showed that some of the 
morphological criteria are affected by body size variables although different patterns of 
association were found in different reference collections. The dissimilarities between 
collections may be due to the fact that bone metamorphosis is a complex process or it is 
reflecting population differences in lifestyle and environment.  
 
Funding and Support: Vanessa Campanacho is supported by a grant from Fundação para a 
Ciência e a Tecnologia (grant reference: SFRH/BD/77962/2011). 
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12:15 
 
Active Research: A Comparison of Two Methods for Entheseal Change Recording in Post-
Medieval Populations from the Low Countries.  
 
Jessica L.A. Palmer¹ (j.l.a.palmer@arch.leidenuniv.nl), Andrea Waters-Rist¹, Kim 
Quintelier² 
 
1. Faculty of Archaeology, Human Osteoarchaeology Laboratory, Leiden University, The 
Netherlands 
2. Onroerend Erfgoed Vlaanderen, Belgium 
 
This research compares two recording methods for changes in muscle attachment 
morphology to analyze activity patterns in two post-medieval populations. The rural farming 
population of Middenbeemster (The Netherlands) is compared to the middle to upper class 
urban population of Aalst-Hopmarkt (Belgium). From each archaeological sample 56 adults 
were selected with a similar age and sex distribution. Entheseal changes in eight 
fibrocartilaginous muscle attachment sites on both the upper and lower limb are analyzed 
using the method developed by Mariotti et al. (2007), and that developed by the Coimbra 
entheseal change research group in 2010. These scoring systems are intrinsically quite 
different, with the 2007 method relying heavily on a robusticity score and the 2013 method 
disregarding robusticity altogether. However, the resulting patterns of entheseal change are 
highly similar, with the same general differences in entheseal change score between 
muscles, and the same sex differences. Differences between muscle attachment sites 
appear more pronounced in the Coimbra method. Direct combination of data from the two 
methods is not possible, especially as neither method as yet has a standardized statistical 
system, but the overall pattern of entheseal change is sufficiently similar to allow 
comparison between studies using the Coimbra and Mariotti system. The current research 
contributes a comparative review of two commonly used entheseal change recording 
methods, thereby offering valuable insights for future research into this activity marker.  
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12:30 
 
Volumetric Analysis of Femoral Occupational Stress Markers: A Study on Historical 
Populations in Friuli.  
 
Francesco Simonit1 (simonit.francesco@hotmail.com)*, Fabio Cavalli1, Fabiola Giudici2, 
Dario Innocenti1, Luca Lusnig1 

 

1. Research Unit of Paleoradiology and Allied Sciences LTS-SCIT, Azienda Ospedaliera 
Universitaria, Trieste, Italy 

2. Institute of Pathological Anatomy and Histopathology, University of Trieste, Italy 

 
The human body can be considered as a “cultural artefact” and its morphology can be 
altered by material cultures, including working and productive aspects, social conditions and 
commitments, bringing out skeletal alterations. The bone, in particular, is very responsive to 
the mechanical stimulation, adapting its shape to better sustain the habitual loading.   
Considering this, three medieval populations from Friuli have been analysed. The activity 
patterns of each population were already known, each with different levels of use of the 
lower limbs. Right femoral cylindroids were obtained by MDCT scans from proximal and 
midshaft diaphysis. The bone shape was studied calculating the mean of the second 
moment of area of the cross-sections along the axes x and y and the moments of inertia for 
the three axes of the whole cylindroid. The comparison between the three populations 
shows that this methodology is able to give a good discrimination of the samples in respect 
of the different lower limbs’ levels of mechanical use, taking also into consideration their 
known activity patterns. This working and cost-effective technique might represent a useful 
non-destructive and operator-independent method in bioarchaeology, and could be useful 
to evaluate and compare the occupational stress makers of historical populations. 
 
 

 
  



                                                                                                                      
 

73 
 

 
12:45 
 
Marriage á-la-Mode? The Prevalence of Developmental Conditions in High Status Burials 
at Stirling Castle.   
 
Jo Buckberry (J.Buckberry@bradford.ac.uk)  
 
Archaeological Sciences, University of Bradford, UK  
 
In 1997, excavations at Stirling Castle revealed a lost royal chapel and nine high-status 
burials that were radiocarbon dated to the 14th and early 15th centuries. The abundance of 
peri-mortem trauma, believed to relate to the Scottish Wars of Independence, 1296-1328 
and 1332-1357AD, has been reported on previously. 
A wide range of developmental conditions were present within this small population. These 
include thoraco-lumbar, lumbo-sacral and sacro-coccygeal vertebral shifts, cleft neural arch 
of C1 and scoliosis. In addition, one individual displayed an absent styloid process of the left 
ulna and a bipartite left scaphoid. Both of these abnormalities in the wrist could represent 
healed non-union fractures; however the lack of any evidence of callus formation on either 
bone and the smooth nature of the pseudarthrosis make a diagnosis of developmental 
variants of the wrist more likely.  
In total, five individuals (55.5%) had at least one developmental variant. Once levels of 
preservation and completeness are considered, true prevalence rates for each condition 
ranged from 25-100%. The high prevalence of developmental variants suggests the 
population excavated at Stirling had a small gene pool and is, perhaps, indicative of 
marriage patterns in medieval elite populations. 
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3D Printing of Human Remains for Conservation and Education: An Alternative to Casting?  
 
David Errickson* (daveerrickson@gmail.com), Tim JU Thompson, BWJ Rankin  
 
School of Science and Engineering, Teesside University, UK. 
 
Traditional silicone casting techniques in the forensic sciences are often used on human 
remains to fully document bones and their characteristics for three-dimensional research. 
Casting is utilised as many modern human remains are re-buried, therefore providing a 
permanent record. On the other hand, the technique can be destructive as it can stain and 
modify the bones. With the increasing use of 3D digitisers in archaeology and anthropology, 
including the technological advancement of 3D printing, the combination of these 
techniques can generate visual replicas of human remains. The non-contact methodological 
approach promotes conservation of the actual human remains via non-invasive data 
collection. Similarly, rather than using actual human remains in education, 3D printed 
remains can offer an alternative more accurate than traditionally used casts. 3D printing 
may also provide an alternative to countries where human remains are not used as 
educational displays because of religious beliefs. 
Thirty bones were three-dimensionally documented using the method of structured light 
scanning with the PicoScan. The 3D volumetric sets were then fabricated using a zPrinter 
350 – a 3D printer that builds up shape using plaster based material and binder solution that 
is sprayed onto the powdered surface. Repeated landmark measurements and total bone 
lengths were obtained using traditional calipers on the actual human remains and repeated 
on the 3D printed samples. The results showed an average mean difference of ≤1mm when 
comparing the bones against the printed models. This is significant for future non-contact 
studies especially with regards to preserving actual human remains. 
 
 
  



                                                                                                                      
 

75 
 

 
Aquatic Bone Taphonomy: Quantitative Analysis of Sediment Induced Wear on Bone 
Using CT and Active Non-Contact Surface Scanning.  
 
Samuel J Griffith*1 (s.j.griffith@soton.ac.uk), Charlie E L Thompson1, Tim JU Thompson2, 
Rebecca Gowland3, Clive Truman1 

 
1. Department of Ocean and Earth Science, National Oceanography Centre, University of 
Southampton, UK  
2. School of Science and Engineering, Teesside University, UK  
3. Department of Archaeology, Durham University, UK 
 
The interpretation of diagentically-altered bone recovered from aquatic contexts is 
challenging. Analysis of taphonomic pathways from such environments is often limited to a 
qualitative assessment of gross morphological change on the bone. Data presented here 
demonstrates the utility of quantitative analysis of sediment-induced abrasion on the 
bone’s surface for interpretation. 
Sheep (Ovis aries) bones (n=17) acting as human analogues were bombarded by gravel-sized 
sediment (ranging 3.35-11.2mm) in a series of flume-based experiments. Pre and post-
abrasion imaging of bone allowed quantitative assessments of wear rates over 24, 48, 72 
and 120 hours. A 225kV Nikon/Metris HMX ST CT scanner operating at 15μm resolution and 
a FARO Arm Fusion laser scanner (36μm repeatability) were used to record both volumetric 
differences and changes in 3D surface topography.  
Controlled bombardment produced unique extents of wear. Observed wear was relatable to 
variations in sediment grain morphology, period of bombardment; and impact energy and 
frequency, which facilitated an energy-based assessment of wear propagation. Both imaging 
techniques allowed for spatial differentiation of wear’s occurrence across the bone surface. 
While CT scanning also enabled the relationship between external wear and the bone’s 
internal structural properties to be examined.  
Results demonstrate the analytical value that quantitative methods have in bone 
taphonomy studies by identifying modifications to bone which are indicative of specific 
taphonomic processes. In aquatic taphonomy studies we argue that this methodology may 
allow remains’ temporal and spatial parameters of submersion to be established with a 
higher degree of resolution than is currently possible through traditional qualitative 
methods. 
 
Funding and Support: The authors acknowledge the µ-VIS centre at the University of 
Southampton for provision of tomographic imaging facilities, supported by EPSRC grant EP-
H01506X. 
 
 

 
  



                                                                                                                      
 

76 
 

 
Analysis of the Differentials Between Fleshed and Defleshed Remains in Open Combustion 
– A Pilot Study.  
 
Mary-Jane Harding* (m.harding@cranfield.ac.uk), Karl Harrison   
 
Cranfield Forensics Institute, Cranfield University, UK 
 
Research into burnt human remains is predominantly undertaken within a laboratory 
context in an attempt to clearly identify and define characteristic results produced by heat. 
Literature regarding burned remains primarily emanates from scientific, anthropological, 
and fire investigation disciplines, with marginal references to the other. 
The purpose of this investigation is to afford insight into the effect of fire on bodies in a real-
time fire scene by investigating the dynamics of fire and its interaction with remains, for 
‘Placing bone in a laboratory oven at 500°C does not duplicate fire exposure in temperature 
or atmosphere’ (Dehaan, 2008: 8). The results are intended to open academic debate 
around the standards utilised by anthropologists in both the analysis of cremated 
archaeological remains, and forensically on fatal fire victims. 
This study was undertaken by performing three large-scale fire experiments with pigs on 
sofas in compartments. In order to draw a comparison with laboratory and anthropological 
work, both fleshed and defleshed remains were utilised. 
Three types of analysis were undertaken on the samples: Colorimitry was performed to 
assess external surface changes. XRD was undertaken to investigate changes to the atomic 
structure of bone composition, with ATR providing mineral to organic ratio of heat induced 
decomposition. 
The hypothesis that the fleshed remains would be less altered than the defleshed remains 
was confirmed, however, this work also evidenced that burning locally at lower 
temperatures can also affect the bone structure with flesh acting as an additional fuel load, 
rather than protection. 
[DeHaan, J. D. 2008. Fires and Bodies. IN Schmidt, C.W. & Symes, S (Eds.) 2008. The analysis 
of Burned Human Remains. Burlington: Elsevier] 
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Experimental Histotaphonomy: Decoding Post-Mortem Modifications in Bone’s 
Microstructure.  
 
Ioannis Kontopoulos*1,2 (ik620@york.ac.uk), Pia Nystrom1 

 
1. Department of Archaeology, University of Sheffield, UK 

2. Department of Archaeology, University of York, UK 
 
Bone is a highly specialised form of hard and rigid connective tissue whose histological 
structure undergoes post-mortem modifications. In taphonomic research, histological 
examination of bone thin sections is used to investigate these post-mortem microstructural 
alterations in skeletal tissues. The aim of this project was to examine to what extent 
histology will provide additional information regarding the early taphonomic histories of 
bone.  
Histological analysis of pig skeletal remains (Sus scrofa domesticus), exposed to different 
taphonomic conditions as part of a long-term, real-time experiment was carried out under 
light microscope (i.e. plain and cross polarized light). This experiment demonstrated that 
macroscopic appearance and microscopic preservation of bone may significantly differ. 
Microscopic focal destructions (MFD) identified included: a) all types of non-Wedl tunnels 
caused by bacteria (i.e. linear longitudinal, budded, lamellate), and b) Wedl tunnelling 
caused by fungi. Early microbial attack was in the form of enlarged osteocyte lacunae that 
later coalesce to constitute larger foci. No specific patterns of early histological attack were 
observed (e.g. endosteal and periosteal destruction). Microscopic preservation of different 
skeletal elements varied intra-individually, while within bone differential preservation (i.e. 
proximal versus distal ends) was also observed. However, no clear relationship between 
histological preservation and proximity to the abdominal area (i.e. gut bacteria) was 
detected. Lastly, the presence and composition of protective textiles had a clear effect on 
bone preservation. This research project, therefore, provided important evidence for the 
better understanding of the diagenetic processes that occur within bones whilst buried or 
exposed on the ground surface.    
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Application of the Phenice Method Using 3D CT Scanning in a Living Patient Population.  
 
Jonathan McKnight*1 (i746200@bournemouth.ac.uk), Rhodri Evans2, Karina Gerdau-
Radonić1 

 
1. Department of Applied Sciences, Bournemouth University, UK 

2. Department of Radiology, College of Medicine, Swansea University, UK 
 
The Phenice method of sexing the pelvis is well established. Whilst it has been found to be 
accurate on osteological samples, it has not been tested on a living population using 3D 
images of the pubis constructed from CT scans. Images from 197 patients were used to 
assess the accuracy of the method for determining sex from CT scans of the pelvis. 
Anonymised images of the pelvis were loaded into Vitrea fx, a commercially available 3D 
imaging software package. The soft tissues were removed and filtered to show only bone. 
These images were subsequently trimmed and the left innominate bone was used to assess 
the three pubic sites used in the Phenice method. A single observer blindly scored each site 
using a 5 point scale. The results for each site were combined to produce a total score for 
each patient, which was then used to estimate the sex of the individual. Results were 
compared to the patients declared gender to assess the accuracy of the technique. 
Preliminary results show the high resolution of the images enabled accurate assessment of 
the three sites and resulted in a classification accuracy of 96.4%. This study shows the 
Phenice method can be applied to 3D CT scans in accurately. Further investigations will 
include the separate analysis of each of the three traits to determine the most accurate site 
for sex assessment, and whether the method is more accurate for one sex or the other. 
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The Brochtorff-Xagħra Circle Digitising Project.  
 
Eóin Parkinson*1 (eparkinson@hotmail.co.uk), Rowan McLaughlin2, Caroline Malone3, 
Simon Stoddart4, Jay Stock5, Ronika Power6, Bernardette Mercieca-Spiteri7 

 
1. FRAGSUS, Queen’s University Belfast, UK 
2. School of Geography, Archaeology & Palaeoecology, Queen’s University Belfast, UK 
3. School of Geography, Archaeology & Palaeoecology, Queen’s University Belfast, UK 
4. McDonald Institute, University of Cambridge, UK 
5. Division of Biological Anthropology, University of Cambridge, UK 
6. Division of Biological Anthropology, University of Cambridge, UK 
7. Superintendence for Cultural Heritage Malta, Malta 
 
This project examines the distribution of commingled human remains from the Brochtorff-
Xagħra circle (Malta), through the application of geographic information systems (GIS). The 
Brochtorff-Xagħra Circle, a hypogeum on Gozo, dating to around 3000-2400 BC, was 
excavated in 1987-1994. This work produced a wealth of skeletal material and detailed 
records, now under re-evaluation by the ERC-funded FRAGSUS project. The site was the 
setting of a unique and complex set of funerary rites, whereby skeletal material was 
deliberately disarticulated and set about the hypogeum in a structured manner. This 
behaviour seems to express underlying beliefs and customs, indicative of a strong local 
identity, expressed elsewhere on the Maltese islands in the form of spectacular megalithic 
architecture and art. By carefully digitising the drawn record of the excavations in GIS a 
virtual reconstruction of how the bones were distributed has been obtained. The aims of 
this exercise are twofold. Firstly, the approach demonstrates the value of commingled 
human remains as a vector for cultural information, especially if spatial attributes can be 
analysed alongside osteological information. Secondly, the project showcases how 
excavation archives have a renewed value when studied using computerised relational 
databases and emerging technologies, such as 3D visualisation. We aim to develop more 
general models for understanding complex funerary processes, for example, the use of 
space in other Maltese hypogea, where skeletal material has not survived. We also envisage 
that these techniques will be useful in forensic investigations of commingled human 
remains. 
 
Funding and Support: This research has been undertaken as part of the FRAGSUS ERC 
funded research (Advanced Grant No. 232727) investigating fragility and sustainability in 
restricted environments in prehistory. We would also like to acknowledge that this study 
was initiated by Dr Sara Boyle, who set up the methodology and to Theo Arnold-Forster who 
conducted preliminary digitising. This data will be further used by Jess Thompson, 
supervised by Dr John Robb, and Dr Tamsin O’Connell. 
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Using Non-Metric Traits from A family to Isolate Possible Familial Groupings within Three 
English Populations.  
 
Candice C. Waldie (candicewaldie@yahoo.com) 
 
Department of Applied Science, Bournemouth University, UK 
 
The aim of this study was to establish whether any of 58 non-metric traits observed on 
different crania, from 3 Southern English burial grounds, could be used to isolate familial 
groupings for DNA testing. This would provide an informed platform for the use of non-
metrics in population studies, encapsulating the benefits of having a standardized method 
of assessing these traits. 58 epigenetic traits were observed in 103 skeletons from 3 sites. 6 
family members (4 generations), and 97 unidentified individuals. 13 of the 58 traits were 
eliminated due to general commonality (58-13=45). The traits observed in 4 generations of 
the family showed a minimum of 11/45 traits in common.  
Divided into two parts: Part 1- The comparison of the family members to each other, then to 
the 97 unidentified individuals; Part 2- Comparing the sexes within the family then 
throughout the 3 sites. When compared to the remaining 97 unknown individuals, it was 
established that 7 unknowns matched this criteria (Kingston 3; Portland 1; St. Augustine 3). 
There was a high correlation (50% or above) involving both the 45 and 58 non-metric traits 
present in the family, and the 7 unknowns, with the exception of 3 individuals (40-48.9%).  
It is possible to use a known family to establish familial groupings within and between 
multiple sites, providing they lie within the same region. This was limited to those matching 
the family. If historical data had been able to identify more families then more outlier 
groupings could have been identified.  
 
Funding and Support: I you wish to acknowledge Bournemouth University, Applied Sciences 
Department for providing supervision, access to collections and samples. 
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The Woman in Blue: Using Modern Analytical Methods to Investigate a Viking Age Burial 
from Iceland.  
 
Joe Walser III1,2,3 (j.w.walser@durham.ac.uk), Tina Jakob3, FH Ómarsdóttir2, Martin H 
Smith4, K Smith4, Janet Montgomery3, J Tubman5, K Frei6, SS Einarsdóttir 
 
1. Department of Archaeology, University of Iceland, Reykjavík, Iceland 
2. National Museum of Iceland, Reykjavík, Iceland 
3. Department of Archaeology, Durham University, Durham, UK 
4. Haffenreffer Museum of Anthropology, Brown University, Providence, RI, USA  
5. Gunnersbury Park Museum, London, UK 
6. National Museum of Denmark, Copenhagen, Denmark 
 
This study presents a multi-disciplinary perspective on a Viking-age (9th/early 10th century) 
woman whose grave was discovered at Ketilstaðir, eastern Iceland, in 1938, and whose 
skeleton was very incomplete and poorly preserved. The woman from Ketilstaðir wore 
typical copper-alloy Scandinavian oval brooches, one of which was in direct contact with her 
face, resulting in significant soft tissue and textile preservation. The soft tissue remains were 
contained in a jar with a formalin solution until recently and have since been transferred 
into light paraffin oil. The grave contained a typical array of Viking Age grave goods, beads, 
jewellery, a touchstone, iron tools, wooden fragments, and a semi-precious stone. The 
recovered textiles represent the woman’s garments. 
This paper will present the results of scientific analyses undertaken on all aspects of this 
individual's burial, including her physical remains and material culture. Stable isotopic 
analyses have demonstrated the woman’s non-local origin, migration patterns, health, and 
dietary changes through life. Strontium analysis on the wool from her textiles, combined 
with microscopic analyses, fibre identification, and dye analysis has determined that her 
wool was local and that the textiles were woven according to combined weaving traditions 
from both Scandinavian and continental Europe or the British Isles. AMS dating has also 
demonstrated that this woman and her textiles date to the earliest phase of the settlement 
of Iceland. This research aims to shed light on the cultural complexity of the North Atlantic 
settlement process, as well as to stress the significance of such multidisciplinary case 
studies. 
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Intestinal Parasites from Personal Hygiene Sticks in a Latrine at Xuanquanzhi, China, 
111BC-AD109.  
 
Hui-Yuan (Ivy) Yeh*1 (hyy23@cam.ac.uk), Ruilin Mao2, Hui Wang2, Wuyun Qi3, Piers D 
Mitchell1 
 
1. Department of Archaeology and Anthropology, University of Cambridge, Cambridge, UK 
2. Cultural Relic Archaeology Institute of Gansu Province, Lanzhou, China 
3. Chinese Academy of Social Sciences, Beijing, China  
 
The aim of this study is to investigate Chinese personal hygiene sticks for the presence of 
intestinal parasites. These sticks were found in a latrine of a large relay station at the  
Xuanquanzhi site (111 BC-AD 109) established on the Silk Road in north west China during 
the Han dynasty (202 BC – AD220). Such a station was used for military and political 
purposes to relay messages between the Imperial palace and rural areas. Faeces attached to 
the sticks were collected and prepared with disaggregation and micro-sieving prior to digital 
light microscopy. We identified he eggs of four species of parasitic intestinal worms that 
affect humans: Chinese liver fluke (Clonorchis sinensis), Asiatic tapeworm (Taenia asiatica), 
roundworm (Ascaris lumbricoides) and whipworm (Trichuris trichiura).  
We discuss the implications of these findings for our knowledge of intestinal parasites in the 
region, migration patterns, diet, hygiene and the health of those living during the Han 
Dynasty. One of these species, the Chinese liver fluke, could not have been endemic to this 
arid area on the Silk Road as it requires wet marshy areas to sustain its life cycle. The 
presence of this species suggests that people from well-watered areas of eastern China 
travelled to this relay station along the Silk Road, either for trade or on government 
business.  
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14:15  
 
The Stressed Joint: Debating the Skeletal Markers of Osteoarthritis.  
 
Davina D Craps (d.d.craps@googlemail.com), Rebecca L Gowland   
 
Department of Archaeology, Durham University, UK 
 
There is considerable debate in the palaeopathological literature surrounding the diagnostic 
criteria for osteoarthritis (OA). Some researchers argue that the presence of eburnation is 
essential for diagnosis, while others argue that the presence of two other criteria (marginal 
or central osteophytes, porosity, or joint contour change) in the absence of eburnation, are 
sufficient to diagnose OA.  
This study examined degenerative joint disease in 539 Post-Medieval individuals from urban 
and rural sites in the north of England. Two categories of recording were employed: 
osteoarthritis (OA), when eburnation was present in the joint, and degenerative joint 
changes (DJC), when a combination of two degenerative features was present, but no 
eburnation. The results show that OA and DJC affect joints differently. For example, while 
the radiohumeral joint is most affected by OA, it rarely falls into the DJC category. The 
reversed pattern can be observed in the acromioclavicular joint, where DJC is more common 
and eburnation was rarely observed. These patterns will be examined in detail and the 
results discussed with reference to the clinical research. This project shows that recording of 
degenerative features should not be an “either/or” scenario and that the exclusion of 
features such as porosity and osteophytes may result in the loss of significant 
palaeopathological information.  
 
Funding and Support: The authors would like to acknowledge and thank York 
Osteoarchaeology, the Fenwick Laboratory at Durham University, and Pre-Construct 
Archaeology for access to the Fewston, Hanging Ditch and Coach Lane, North Shields 
collections. We would also like to thank Dr. Pia Nystrom, Dr. Diana Swales and the University 
of Sheffield for providing access to the Coronation Street, South Shields collection. Finally 
we would like to thank Dr. Simon Mays, English Heritage and the Barton-upon-Humber Trust 
for allowing access to the Barton-upon-Humber collection. 
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14:30  
 
Can Trabecular Bone Microarchitecture Reveal Healing Processes?   
 
Antony Colombo1, 2 (antony_colombo@eva.mpg.de), Hélène Coqueugniot1,2, Olivier 
Dutour2, 3, 4 

 
1. Department of Human Evolution, Max Planck Institute of Evolutionary Anthropology, 
Leipzig, Germany 
2. UMR 5199 PACEA, University of Bordeaux, Pessac, France 
3. Laboratoire d’Anthropologie Paul Broca, EPHE, Paris, France  
4. Department of Anthropology, University of Western Ontario, Canada 
 
Knowledge of normal variability of trabecular bone microarchitecture (TBMA) is a 
preliminary step to understand influence of pathological processes on bone 
microarchitecture. Microtomography can allow identifying pathological processes on bones 
at an early stage and could bring decisive evidence in some doubtful paleopathological 
cases. We supposed it can also help to recognize adaptive responses to pathological 
processes on ancient bones. 
We will illustrate this hypothesis by two paleopathological examples. Humeri from two 
children were analyzed: the first, 1.5 to 2.5 years-old, exhibits signs of anemic condition and 
the second, 0.6-1.7 years-old, suffered from rickets. They were compared to humeri of 6 
“healthy” (no evidence of lesions) children (0.5 - 3 years old) selected among identified 
skeletons collections. 
Metaphyses were µCT-scanned at a resolution lower than 20 µm. TBMA characterization 
used specific methods using an algorithm of skeletonisation implemented on TIVMI® 
software program. Besides volumetric ratio (BV/TV), skeletonisation allows measuring 
trabecular thickness, length and number (Tb.Th, Tb.Le, Tb.N) and network connectivity 
(Conn.D). Four volumes of interests (VOI) were selected inside the metaphysis following a 
repeatable and reproducible semi-automatic protocol based on metaphyseal contour and 
scaling criteria. 
Both paleopathological cases showed unexpected values according to the few references 
available in biomedical literature. Comparison of parameters between the different VOI is 
indicative of the expression of the disease. It revealed ways of bone adaptation to disease 
that we explain here as resulting from healing process at microarchitectural level. 
Furthermore, regarding rickets, variations between VOI could reveal the moment when the 
disease was active. 
 
Funding and Support: First author is greatly indebted to Aquitaine Region Council which has 
funded this research. Special thanks to Pr. J.-L. Kahn, Pr. M. Besse, Pr. A. Froment for 
allowing the access to the collections, to A.-m. Tillier and R. Collardelle for entrusting 
archaeological specimens and to Pr. J.-J. Hublin for facilitating a part of µCT acquisitions. 
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14:45  
 
Textile Workers at Risk? The Impact of Occupational Behaviour on A Small Urban 
Population in Belgium Between 1200-1860 AD. 
 
Marit P.J van Cant*¹ ² (Marit.Van.Cant@vub.ac.be)  
 
1. Department of Archaeology, Free University of Brussels, Belgium. 
2. Department of Archaeology, the University of Sheffield, UK. 
 
The osteological analysis of 96 skeletal individuals from the small urban population of 
(post)medieval Deinze (Belgium) revealed the effects of human biology and the influences 
on general health when living in an urban environment. It is indeed suggested that living in a 
town has an impact on stature, development and immunity, and thus culminating in a 
mortality increase. The observed high mortality of subadults (24%) does not contradict the 
historical sources that suggested a peak in infantile death in Deinze in the eighteenth 
century, and presumably even occurred before. A significant exposure to environmental 
stress was seen in the prevalence of dental enamel hypoplasia and infectious diseases such 
as tuberculosis and ear infections, which in turn might have had an influence on the lower 
female average stature of 158 cm, in contrast to a higher average stature seen in 
(post)medieval rural populations.  
But when surviving childhood, the higher average age at death for both males and females 
seems to indicate that their immune system did get accustomed to tackle these ailments. 
The occurrence of respiratory diseases may have been caused by the work related 
environment of the Deinze inhabitants, such as the tapestry manufacturing, which is 
suggested to imply a susceptibility to acquire TBC bacilli. Moreover, involvement of rib 
trauma was mostly diagnosed in females, and could be due to severe coughing.  
Summarized, bioarchaeological analyses in conjunction with historical evidence enable us to 
have a profound insight into the impact of (poor) living conditions on the health of past 
populations. 
 
Funding and Support: Funded by the Research Foundation Flanders (FWO), Belgium. 
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15:00 
 
Assessing the Survival of Antibodies in Archaeological Human Bone and Dentine.  
 
Ross Kendall1 (ross_k@hotmail.com), Jessica Hendy2, Matthew J Collins2, Andrew R 
Millard1, Rebecca L Gowland1 

 
1. Department of Archaeology, University of Durham, UK 
2. BioArch, University of York, UK 
 
The growth of proteomics-based methods prompted an investigation of the survival of non-
collagenous proteins, specifically immunoglobulin G (IgG), in archaeological human bone 
and dentine. Over a decade ago reports were published on extracted, immunoreactive 
archaeological IgG, and the variable yields of IgG molecules detected by Western blots of 1D 
and 2D SDS-PAGE gels. If functional IgG can indeed be recovered from archaeological 
skeletal material, it offers remarkable opportunities for exploring the history of disease - for 
example in applying functional anti-malarial IgGs to study past patterns of malaria. More 
recently, the field has seen a move away from immunological approaches and towards the 
use of shotgun proteomics via mass spectrometry. Using previously published techniques, 
this study attempted to extract and characterize archaeological IgG proteins. In only one 
extraction method were immunoglobulin derived peptides identified, and these displayed 
extensive evidence of degradation. The failure to extract immunoglobulins by all but one 
method, along with observed patterns of protein degradation, suggests that IgG may be an 
unsuitable target for detecting disease-associated antigens. This research highlights the 
importance of revisiting previously ‘successful’ biomolecular methodologies using emerging 
technologies. 
 
Funding and Support: BABAO kindly supported part of this research via the Academic 
Research Grant in 2013. 
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Session 5: Health & Healing 

Posters 

 
Documenting the Emergence of Rheumatoid Arthritis Through the Intersection of 
Historical, Osteological, Digital and Biomolecular Evidence.  
 
Michelle Alexander1 (michelle.alexander@york.ac.uk), Davina Craps3, N Schmill2, Malin 
Holst1, Mark Jenner5, C Kingston6, Keri Rowsell1, Camilla Speller1, Christina Warinner4, 
Matthew Collins1 
 
1. BioArCh, Department of Archaeology, University of York, UK 
2. Department of Medicine, The University of Calgary, Canada 
3.  Department of Archaeology, Durham University, UK 
4. Department of Anthropology, University of Oklahoma, OK, USA 
5. Department of History, University of York, UK 
6. York Teaching Hospitals, NHS Foundation Trust, York, UK 
 
Rheumatoid arthritis (RA) is a much debated enigma in medical history. Some believe it is a 
recent disease in Europe but that it has a greater antiquity in the Americas. Others argue 
that the disease was present in Old World well before what is generally agreed to be the 
first full clinical description in the early 19thC. The identification and thus appearance of RA 
may be the result of new approaches to nosology and medical theory at the time.  
Did RA really emerge much later in Europe compared to the Americas? If so, does its late 
appearance give clues to its underlying cause? In many individuals, the immune response is 
targeted toward citrullinated proteins - proteins modified by an enzyme produced by our 
own bodies, as well as by the oral bacteria Porphyromonas gingivalis. It has been suggested 
that increasing sugar consumption in the 19thC led to changes in oral bacteria, triggering an 
immune response to citrullinated proteins in greater frequency. Interestingly, tobacco 
smoking is a significant non-genetic risk factor for RA, a custom which also increases in 
prevalence in the 18-19thC.  
Here we review the historical and osteological evidence for the ‘emergence’ of RA in Europe 
in the 1800s, and propose new biomolecular and digital technologies that may serve to 
validate ambiguous cases of RA in osteological remains, including: (i) radiography and CT to 
confirm diagnoses of RA; (ii) proteomics, to identify citrullinated proteins in RA skeletons; 
and (iii) biochemical analyses, to investigate dietary/lifestyle information (sugar 
consumption, tobacco use). 
 
Funding and Support: This work was funded through the University of York’s Centre for 
Chronic Diseases and Disorders (C2D2 
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The Impact of Industrialisation on Female Health: Understanding the Aetiology of 
Hyperostosis Frontalis Interna.  
 
Jelena Bekvalac1 (jbekvalac@museumoflondon.org.uk), Gaynor Western2, M Farmer3 
 
1. Centre for Human Bioarchaeology, Museum of London, UK 
2. Ossafreelance, UK 
3. Hampshire Hospitals Foundation Trust, Basingstoke, UK 
 
Hyperostosis Frontalis Interna (HFI) is a skeletal condition affecting the internal surface of 
the frontal bone and its precise aetiology is unknown. Medical examinations using 
radiography and CT scanning regularly detect HFI with incidence rates increasing 
significantly. Recent clinical research suggests the rising HFI incidence may be linked to the 
‘industrialisation’ of society. Using comparable modern medical imaging, the study 
investigated the relationship between industrialisation and HFI in 18th & 19th century 
skeletal remains from London, of known female individuals with parturition history from St 
Bride’s Church, Fleet Street and Christ Church Spitalfields, who lived during the Industrial 
period. Direct Digital Radiography (DDR) was carried out on 124 crania, St Bride’s N=74 and 
Christ Church Spitalfields N=50, to achieve a conclusive prevalence rate of HFI in the two 
skeletal populations. CT scanning was applied to 6 crania from Christ Church Spitalfields. The 
application of DDR and CT to the Christ Church Spitalfields sample enabled comparative 
data for St Bride’s and identified pathognomonic and ambiguous changes of HFI in the Christ 
Church sample. Focusing on females of known parturition history enabled age, parturition 
and HFI to be examined revealing there does appear to be a relationship between HFI and 
the process of ‘industrialisation’. Parturition did not play a part in the incidence of HFI for 
the Christ Church Spitalfields and St Bride’s females but older age was a significant factor for 
the development of HFI in both populations. The implications are that females’ bodies are 
adapting to modernising societal changes. 
 
Funding and Support: Acknowledgements and thanks to BABAO for the award of the 2014 
commercial grant that enabled a more detailed study; Reveal Imaging for access to the 
portable radiographic kit; St Bride’s church and the team for access to the crypt collection; 
Dr Margaret Clegg and Rob Kruszynski at the Natural History Museum for access to the 
Christ Church Spitalfields collection and the team at the Imaging and Analysis Centre (IAC), 
Natural History Museum for micro CT scanning the sample of Christ Church Spitalfields 
crania. 
 
 
  



                                                                                                                      
 

89 
 

 
An Osteological Analysis of Degenerative Joint Disease in Two Medieval European 
Populations.  
 
Solange Bohling1 (solangenoel@hotmail.com), Jo Buckberry1, Franciso Valle de Tarazaga 
Montero2, Emma Bonthorne2 

 

1. Department of Archaeological Sciences, University of Bradford, UK  

2. Aditu Arkeologia Zerbitzuak, Ubide, Spain  

 
The aim of this project is to investigate the prevalence and distribution of degenerative joint 
disease (DJD) in two comparable medieval religious sites. These sites include the monastic 
cemetery located at the Church of Santa María de Zamartze, Basque Country, Spain, and the 
cemetery associated with the Dominican Blackfriars Friary, Gloucestershire, UK. 
The skeletal remains were assessed for both age and sex, and were analysed specifically for 
the diagnostic criteria of DJD. For each population, the true prevalence rates (TPRs) of DJD 
were calculated for each joint and for the overall population, which were then compared 
utilising Fisher’s Exact Tests (p≤.05).  
The Blackfriars population was found to have a significantly higher overall TPR of DJD 
(p=.001), more specifically in the acromioclavicular joint (p=.009) and in the wrist joints 
(p=.036). The Zamartze population had a significantly higher TPR of DJD in the 
zygapophyseal joints (p=.001). 
Several aetiological factors were considered to help explain the observed differences. As the 
Basque people are thought to be genetically dissimilar from other European populations, it 
is possible that the Zamartze population was less genetically predisposed to the onset of 
DJD. It is also plausible that those living in Blackfriars may have had greater access to food 
which could have increased rates of obesity and subsequently increased rates of DJD. 
Finally, the town in which Blackfriars is located was industrial in nature, so it is possible that 
differences in common activities and lifestyle may also have contributed to higher levels of 
DJD in this population.  
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“The Strange Disease of Lidwina the Virgin”: A Bioarchaeological Study of Multiple 
Sclerosis.  
 
Rebecca L Cadbury-Simmons* (rlcadburysimmons@gmail.com), Charlotte Roberts 

 
Department of Archaeology, Durham University, Durham, UK 
 
There is little known about the history of multiple sclerosis (MS). The earliest definite 
account is that of August D’Este who died in Kent, in 1848. The aim of this study was to 
determine whether or not MS could be determined skeletally through macroscopic and 
microscopic examination of archaeological skeletal remains.  
The methods used to establish whether or not MS could be seen using these techniques 
were: an examination of relevant clinical literature documenting possible skeletal changes, 
an interview with an MS consultant to learn if there is a gene that can be identified with MS, 
and an assessment of clinical data to ascertain whether MS could be found archaeologically 
in skeletal remains. The results of this study have so far shown that MS could cause 
osteoporosis/osteopenia, disuse atrophy and a higher than usual number of fractures. 
However, these skeletal changes are too non-specific to positively identify MS without 
further evidence of the disease. There are over 150 genes associated with MS, but one 
(DRB11501) has a substantially higher frequency rate in sufferers than any other.  
The results thus far show that it may be possible to identify MS through a combination of 
macroscopic and microscopic examination, but that one method alone will not be definitive. 
The remainder of this study will consider whether it would be possible to identify this gene 
archaeologically. This study comprises an MSc dissertation and therefore the complete set 
of results will not be available until later in the year (thesis submission 4th September).  
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Metastatic Prostate Carcinoma: Two Cases from A Group of Late Romano-British Inter-
Related Cemeteries at Amesbury Down, Wiltshire. 
 
Kirsten Egging Dinwiddy (k.dinwiddy@wessexarch.co.uk) 
 
Wessex Archaeology Limited, Salisbury, Wiltshire, United Kingdom 
 
Analysis of the remains of over 300 individuals from a Late Romano-British group of inter-
related cemeteries at Amesbury Down, Wiltshire, revealed an abundance of interesting 
conditions and injuries. Amongst these are two exceptional examples of metastatic prostate 
carcinoma (the advanced stage of the most commonly diagnosed cancer in modern males), 
seen in the skeletal remains of two c. 45–55 year old males buried in neighbouring graves. 
The primary changes in both skeletons comprise gross osteoblastic proliferations on the 
pelvic bones and sacra, with apparent focal points at the centre of the iliac blades, and areas 
of osteoclastic surface breakdown. Changes across the axial elements include infilling of the 
trabecular spaces with dense, heavy spongey bone, and small circular destructive lesions in 
the cortical bone. Less extensive lesions are also evident in parts of the limbs.   
With reference to the current cases, the poster also considers clinical and 
palaeopathological aspects of the disease including aetiology, symptoms, recent cancer 
research, archaeological cases and historic references.   
These examples offer excellent opportunities for further research. The material is part of a 
large and well-preserved assemblage, which has been subject to full osteoarchaeological 
analysis, and is enhanced by excellent contextual information, images and X-rays. Further 
work may take the form of aDNA and/or stable isotope analysis, which may enhance 
research into the genetics of prostate cancer, and allow the interrogation of potential 
familial or locational connections between the two individuals.   
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Neoplastic Disease in Antiquity: A Bioarchaeology of Care.  
 
Nicola J Hughes (nhughes.uk@gmail.com)  
 
Department of Archaeology, University of Sheffield, UK. 
 
An investigatory study to determine social differentiation of neoplastic disease in the 
funerary record, either through discrimination, indifference or treatment. A sample of six 
cases were analysed, taken from Anglo-Saxon, Medieval and Post Medieval England. The 
Index of Care methodology laid out by Tilley (2014) was employed as it allows 
comprehensive consideration of the individual’s living experience of the disease, which is 
then placed within a societal and funerary context. The individuals studied would have 
suffered from great discomfort or pain in affected limbs leading to rapid physical 
deterioration in more advanced cases. Only one of the cases, Sk 177, had marked facial 
disfigurement, the other individuals would have displayed very few outward lesions. Sk 177 
was not ostracised in the funerary record; conversely the lack of evidence for malnutrition 
in an individual with a large growth was indicative of above average access to nutritional 
resources. There was no difference in funerary rite for any of the sample, this may be due to 
the majority of the sample being mature in age. As increased susceptibility to diseases and 
age degenerative processes in older individuals are common, this possibly masked the 
requirement for additional care created by the malignant disease. The wealthier status of 
two individuals with secondary cancer may have facilitated the advancement of the disease 
due to better access to nutritional resources than those of lower status. This study 
demonstrates the need for research to expand beyond diagnosis and the variety of 
information to be gained. 
 
Funding and Support: acknowledge the University of Sheffield for allowing access to their 
skeletal collections, Elizabeth Craig-Atkins for supervision and Diana Swales for advice and 
radiography. 
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Chemical Investigations on the Ancient Hospital Population of Milan.  
 
D Merli3, L Cucca3, A Profumo3, Emanuela Sguazza1,2 (emanuela.sguazza@gmail.com), C 
Cattaneo1 
 
1. Department of Biotechnology and Life Sciences, University of Insubria, Varese, Italy 
2. LABANOF, Laboratory of Forensic Anthropology and Odontology, University of Milan, Italy 
3. Department of Chemistry, University of Pavia, Italy 
 
Recently collective human inhumations have been found in the burial chambers of the 
ancient hospital (Ca’ Granda) of Milan. These commingled human remains (over 2.000.000 
bones estimated) refer to the deceased population from the 16th century onwards.  
The aim of this work is to analyse samples of bones belonging to individuals probably 
treated with inorganic mineral drugs in order to search for traces of arsenic, zinc, silver, 
mercury, lead, antimony and bismuth. 
Twenty specimens (15 femurs and 5 vertebrae) were analysed by atomic mass spectrometry 
with inductively coupled plasma source (ICP-MS). In addition negative controls from two 
different archaeological sites of Milan underwent the same procedure: 10 specimens (5 
femurs and 5 vertebrae) from the area of Via Montenapoleone and 9 samples (5 long bones 
and 4 vertebrae) from the mass grave of Viale Sabotino. All the bones assumed as negative 
controls belong to individuals whose prior information about the biological and pathological 
profile is available. All samples were taken from healthy individuals (Via Montenapoleone) 
and from subjects who have been diagnosed diseases (Viale Sabotino). 
Results show that samples from Via Montenapoleone have, in more than one case, even 
higher values than those found for individuals from Ca’ Granda, as in the cases of arsenic, 
zinc, silver and antimony,  suggesting a possible contamination or intake by individuals of 
inorganic substances through unknown drug treatment or diet.  
It seems at least essential to analyse a larger number of samples to find a trace to be 
correlate to inorganic mineral drugs intake. 
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Revising the aetiology of Schmorl’s nodes: Investigation of severity patterns on the human 
spine. 
 
Lilli Janotte (lillijanotte@yahoo.de) 
 
Department of Archaeology, University of Sheffield 
 
Due to their high prevalence and possible contribution to back pain and degenerative disk 
disease, Schmorl’s nodes are intensively discussed in the clinical literature. Their aetiology, 
however, is not yet understood. In osteology, research on the topic is scarce and mostly 
limited to the prevalence in certain populations, the frequency in single individuals and their 
distribution on the vertebral column. However, recent research has examined the relation 
between the presence of Schmorl’s nodes and osteophytosis and apophyseal osteoarthritis 
and their morphology. 
The presented study takes a different approach by considering the severity of the lesions 
(measured by length, width and depth) and investigating whether Schmorl’s nodes show 
distinct patterns of severity along the spine. Three medieval and post-medieval populations 
were examined and their lesions were visualised. It proved that Schmorl’s nodes occur 
deepest in the peaks of the thoracic kyphotic and lumbar lordotic curve and thoracolumbar 
junction from where cranially and caudally situated lesions gradually become shallower. This 
phenomenon was associated with compressive, tensile and shear stresses acting on the 
vertebral column during movements which overstrain the anatomical structures of the 
spine. 
The study shows the potential of taking into account the severity of Schmorl’s nodes in 
order to comprehend their aetiology and further research on other populations will reveal 
whether the results can be broadly generalised. 
 
Funding and Support: I would like to thank Pia Nystrom for the supervision of my master 
thesis. Further, I am grateful for the help and support of Diana Swales, Elizabeth Craig-Atkins 
and Kevin Kuykendall throughout the thesis and the master’s course. The Department of 
Archaeology provided me access to the university collection, which I very much appreciate. 
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A Diagnostic Problem of a Paranasal Sinus Lesion in Post-Medieval London.  
 
Paola Ponce1 (paolavponce@hotmail.com), Keith Manchester 2 
 

1Archaeology South-East, Institute of Archaeology, University College London, UK 
2Biological Anthropology Research Centre, Archaeological Sciences, University of Bradford, 
UK 
 
In 2011, Archaeology South-East (ASE) was commissioned to undertake an archaeological 
excavation at Queen’s Chapel of the Savoy, (Savoy Street, City of Westminster, London). A 
total of 609 skeletons, covering a date range between 1552 and 1853, were recovered from 
the cemetery associated with the medieval and post-medieval Savoy Hospital.  
The objective of this paper is to report on one skeleton that belonged to an adult male 
individual (SK 208) that presented a rare pathological example of paranasal sinus lesion. The 
right nasal turbinate was displaced to the left side along with the vomer that presented a 
"dome-like" blastic lesion in the right side, located inferior-posteriorly. Lytic lesions were 
found on both the right and left horizontal plate of the palatine bone. Other lytic lesions 
were found at the base of the skull, between the foramen lacerum and the foramen ovale 
on the right side of the sphenoid, and in part of its pterygoid plate. An irregular osteoblastic 
lesion adjacent to this was present in the form of spicules of bone at the sphenoid-occipital 
junction.  
The combination of direct observation of morphological changes present in the skull of SK 
208, along with the help of plain film radiography and CT images, were used to propose a 
number of possible aetiological factors. It is therefore suggested that the cranial lesions 
found in (SK 208) are likely to represent a protruding polyp arising from the paranasal 
mucous membrane, possibly a sphenoid carcinoma or sphenoid sinus mucocele on the pars 
basilaris.  
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A Pre-Columbian Case of Syphilis in the Netherlands.  
 
Rachel Schats* (r.schats@arch.leidenuniv.nl) 
 
Laboratory for Human Osteoarchaeology, Faculty of Archaeology, Leiden University, NL 
 
The origin of treponemal disease, and particularly venereal syphilis, has been heavily 
debated over the last 40 years. Evidence for a New World origin of the disease is strong: 
multiple pre-Columbian cases of treponemal disease have been found in the American 
archaeological record. Palaeopathological cases of this disease from Europe pre-dating 
contact with the New World, on the other hand, are markedly less abundant. This paper will 
add to the existing body of European evidence by presenting the first pre-Columbian case of 
syphilis from The Netherlands.  
Individual S4084, a male aged between 26 and 35 years from a Medieval hospital in Kampen 
is radiocarbon dated to calAD 1445-1485 and displays clear pathological bone deformations. 
Gummatous lesions are present bilaterally on the extremities, particularly on the lower legs, 
and on the clavicles and scapulae. The cranium shows the characteristic lytic lesions with 
moderate healing. The thorax and os coxae are unaffected. Only treponemal disease 
explains both the cranial and post-cranial lesions. Considering the climatological conditions 
in the Medieval Netherlands, venereal syphilis is considered the most likely diagnosis for 
this individual, although bejel and yaws cannot be ruled out completely. This 
palaeopathological case from The Netherlands suggests that syphilis was already present in 
Europe before contact with the Americas and thereby contributes to the origin debate.  
 
Funding and Support: I would like to acknowledge Gemeente Zwolle for access to the 
material and for the funding for the radiocarbon dating. 
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Repetitive Linear Enamel Hypoplasia as Evidence of Annual Seasonal Stress in Mid-
Holocene Foragers from South-western Lake Baikal, Siberia.  
 
Andrea L Waters-Rist (a.l.waters@arch.leidenuniv.nl) 
 
Faculty of Archaeology, Leiden University, The Netherlands 
 
Osteoarchaeology research of past human populations reveals evidence of seasonally 
occurring physiological stress. In mid- to high-latitude groups, stress may occur annually in 
the late winter/early spring when food resources are scarcest and body stores depleted. 
This research investigates the periodicity of repetitive linear enamel hypoplasia (rLEH) in 
mid-Holocene (8,000 to 4,000 years calBP) foragers from the south-western region of Lake 
Baikal, Siberia, Russian Federation. Teeth from 70 individuals from five archaeological sites, 
stemming from the Early Neolithic (EN), Late Neolithic (LN), and Bronze Age (BA), are 
examined macroscopically for LEH. The method of Reid and Dean (2006) and Reid et al. 
(2008) is used to calculate the age of enamel defect formation. A mathematical extension of 
the method is used to estimate the amount of time that elapsed between consecutively 
formed defects. A subset of teeth are examined microscopically for the number of 
perikymata between consecutive defects to evaluate the accuracy of this method extension. 
Results show more individuals from the EN sites and the BA site of Khuzhir-Nuge XIV 
experienced stress resulting in hypoplastic defects. More contrasting is the frequent 
occurrence of multiple defects in these individuals (n=46, mean rLEH # = 3.4), compared 
with those from the LN (n=17, mean rLEH # = 1.7), occurring at intervals of 10 to 12 months. 
This suggests that an annual period of stress was more serve or prolonged in the EN and BA 
period, and/or that cultural adaptations were less effective in combating seasonal food 
shortages. 
 
Funding and Support: Major funding was provided by the Social Sciences and Humanities 
Research Council (SSHRC) of Canada via a Canada Government Scholarship and two Major 
Collaborative Research Initiative Grants to the Baikal Archaeology Project. Fieldwork was 
aided by funding from the Northern Scientific Training Program, Department of Indian 
Affairs, Canada. 
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Dental Disease and Dietary Isotopic Analysis in the Adult Population of the St Gertrude 
Church Cemetery from Riga, Latvia (15th – 18th century AD).  
 
Elina Petersone-Gordina*1 (elina.petersone-gordina@durham.ac.uk), Charlotte Roberts1, 
Andrew Millard1, Janet Montgomery1, Guntis Gerhards2 
 
1. Department of Archaeology, Durham University, UK 
2. Institute of Latvian History at the University of Latvia, Latvia 
 
This research is based on the St Gertrude Church cemetery (SGCC) from Riga, Latvia, dating 
from the 15th – 18th century AD. A total of 441 adult and 277 non-adult individuals were 
uncovered during the excavation. While the majority of the burials are believed to represent 
the population of the Gertrude village, two mass graves were also found, raising the 
question whether the people buried in them were immigrants or local residents who died 
following a catastrophic event.  
Caries, linear enamel hypoplasia, calculus, periodontal disease, periapical lesions, and dental 
attrition were recorded in all observable individuals. Carbon and nitrogen isotopic analysis 
was carried out for 98 individuals. Preliminary results suggest that there were no statistically 
significant differences in dental disease between males and females of the SGCC population. 
The rates of caries were higher in males than in females in all three contexts, and all were 
above 50%. The results of carbon and nitrogen stable isotope analysis demonstrate that 
most individuals had a diet based on a mixture of terrestrial foods and marine fish, with no 
significant differences between the contexts.  
While the results of dental and isotopic analysis so far do not suggest that there are 
different populations buried in the SGCC, the research is ongoing. It has to be taken into 
account that during the post-medieval period, Latvian peasants had a largely similar diet 
and living conditions in all regions of Latvia. It is hoped that strontium isotopic and 
palaeopathological analyses will provide more detailed results.  
 
Funding and Support: Acknowledgments: We wish to thank Mr Andrew Gledhill (Bradford 
University Stable Isotope Facility) for all his help in preparation and running the collagen 
samples for carbon and nitrogen isotope analysis. We also wish to thank Dr Gunita Zarina 
for kindly providing access to the St Gertrude Church cemetery skeletal collection, both for 
skeletal and isotopic analyses. The isotopic analysis in this research was funded by the 
Wenner-Gren Foundation. 
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16:30  
 
Health Among the Maya of Northern Belize.  
 
Hannah Plumer* (hmplumer1@sheffield.ac.uk) 
 
Department of Archaeology, University of Sheffield, UK 
 
Health indicators among the ancient Maya will be examined through the analysis of three 
separate Maya sites in the Three Rivers region of northwestern Belize. Indicators such as 
porotic hyperostosis, cribra orbitalia, osteoarthritis, dental health and trauma to the 
skeleton will be discussed through time within and between these three sites. While Maya 
skeletal populations have been studied at sites such as Tikal, Guatemala, and Copan, 
Honduras, among others, these tend to be larger city-states while the three sites to be 
discussed were smaller, medium sized Maya centres. The populations span a period of 
several hundred years, from approximately 200CE to 900CE and the sites were abandoned 
long before Spanish contact. The total skeletal population is about 230 individuals, ranging 
from infant into old age. The aim of the project being discussed is to determine whether 
there were any large health differences between these sites and through time, what those 
might be, and if so how do they compare with the larger ancient Maya skeletal population. 
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16:45 
 
The Cultural Transition of Ding Si Shan Site: The Analysis from Paleodemographic 
Characters.  
 
Li Fa-Jun1,2 (lifajun@sysu.edu.cn) 

 
1. Department of Anthropology, School of Sociology and Anthropology, Sun Yat-Sen, 
University, Guangzhou, China 
2. Department of Archaeology, University of Aberdeen, Aberdeen, UK 
 
Though in some extent paleodemography has its own obvious limitations, it could still be 
utilized for assessing ancient cultural transitions. In general sense, the Ding Si Shan 
sequence shows two main demographic characteristics: one is increased life expectancy, 
and the other is a discernible population increase during the late phase. In addition, 
dismembered individuals from Phase III display a differential demographic profile according 
to sex and they show lower life expectancies on average when compared to non-
dismembered individuals. Limited trauma evidence was found on the bone of dismembered 
individuals, leading us to deduce that these individuals were buried in this particular manner 
possibly due to unnatural or accidental causes of death such as drowning or poison. 
Current archaeological evidence shows that the site’s inhabitants exclusively relied on a 
hunting-gathering lifestyle. The farming/language dispersal hypothesis (FLDH) argues that 
during the subsistence shift from hunting-gathering to agriculture, the fertility ratio and 
population size increased gradually. The demographic characters show the similarity with 
the hunting-gathering phase. The ratio of old to young adults (OY ratio) at Ding Si Shan site 
also matches this result. The author thus argues that the demographic characteristics of the 
site reflect a process of gradually improving life quality, as opposed to a sudden or drastic 
change. 
 
Funding and Support: State Administration of Cultural Heritage program (Nos. 23000-
4129003); Guangdong Planning Office and Social Science program (Nos. 23000-4221005); 
National 985 project of the Young Scholar program (Nos. 23000-3161107); The National 
Social Science Fund of China (Nos. 13CKG002). 
Professor FU Xian-guo and Dr. WANG Ming-hui of Institute of Archaeology, CASS, China; 
Professor LI Zhen of Guangxi Institute of Archaeology, China; Dr. Jennifer Kener of 
L’Université de Paris X Nanterre La Défense, French; Dr. Nguyễn Lân Cường of national 
Institute of Archaeology, Vietnam and Professor Keith Bobney of University of Aberdeen, 
UK. 
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17:00  
 
Molecular Evidence of Tuberculosis from Mid-19th Century Human Remains without 
Typical Palaeopathology, from the Cross Bones Burial Site, Redcross Way, London.  
 
Helen D Donoghue1 (h.donoghue@ucl.ac.uk), Jelena Bekvalac2, Rebecca Redfern2, Megan 
Brickley3 
 
1. Centre for Clinical Microbiology, University College London, London, UK  
2. Centre for Human Bioarchaeology, Museum of London, London, UK 
3. Department of Anthropology, McMaster University, Hamilton, ON L8S 4L9, Canada 
 
The Cross Bones burial site in Southwark1 contained the poor and destitute who had lived in 
overcrowded houses with bad hygiene, waste disposal, and an inadequate and polluted 
water supply. In 1853 it was so overcrowded it was believed to be a health hazard and 
closed. Before construction work on the London Underground in 1992, MoLAS excavated 
148 inhumations from an area used from 1800–1853. The human remains were re-
examined by the Centre for Human Bioarchaeology and data entered onto the Wellcome 
Osteological Research Database (WORD)2. The area was notorious for prostitution and most 
skeletal human remains were of adult women and infants, with clear indications from 
pathological lesions of infectious and metabolic diseases. 
Such living conditions are associated with tuberculosis and it was rife in Victorian London. 
However, palaeopathological analysis identified no unambiguous tuberculosis. In the 
present study a biomolecular analysis was carried out using mid-19th century samples, 
mainly from ribs, but also manubrium and sternum. Real-time PCR was used with specific 
primers and probes for the M. tuberculosis complex, targeting IS1081 and IS6110. Eighteen 
individuals were positive for tuberculosis (25%). Many were infants with non-specific 
periostitis, cribra orbitalia, scurvy and/or rickets. Adults with tuberculosis included cases of 
Paget’s disease, prostate cancer, healed rickets, scoliosis and osteoarthritis. 
This study demonstrates that a susceptible population will have multiple morbidities, 
including infections, metabolic diseases and cancer. 
 
1Brickley, Megan; Miles, Adrian; and Stainer, Hilary. The Cross Bones Burial Ground, Redcross 
Way, Southwark, London. Museum of London Archaeology Service, 1999. 
2http://archive.museumoflondon.org.uk/Centre-for-Human-Bioarchaeology/Database/ 
Post-medieval+cemeteries/Cross+bones.htm 
 
 
 
  

http://archive.museumoflondon.org.uk/Centre-for-Human-Bioarchaeology/Database/%20Post-medieval+cemeteries/Cross+bones.htm
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17:15  
 
Scurvy in the Neolithic: Palaeopathological Study of Two Infants from the South of 
Hungary. 
 
Muriel Masson1 (mmasson@bio-u.szeged.hu), H Coqueugniot2,3, E Molnár1, Gy Pálfi1 
 
1. Department of Biological Anthropology, University of Szeged, Hungary 
2. CNRS, Université de Bordeaux, UMR 5199 PACEA, France 
3. Department of Human Evolution, Max Planck Institute, Leipzig, Germany  
 
This study is based on the analysis of a Late Neolithic (Tisza Culture) population from 
Hódmezővásárhely-Gorzsa (4970 to 4594 BC) in the Southern Great Plain of Hungary, 
including 71 individuals with a third of juveniles. 
Pathological analysis showed numerous cases of infections and non-specific stress indicators 
amongst adults and juveniles, trauma and mechanical changes in adults, and metabolic 
diseases in juveniles, including the two cases of scurvy presented here. 
The skeletal remains of neonate HGO-55 presented signs of lesions typical of scurvy by their 
character and their location on the skeleton, affecting the cranium, pelvis, scapulae and long 
bones. Severe periostitis was observed on the endocranial and ectocranial surface of nearly 
all skull bones and fragments including the sphenoid and particularly the mandible, as well 
as the shaft of the clavicles, the spine of the scapulae, and in some areas of the humeri, 
ulnae, ilia, ischia, femurs, tibiae and fibulae. Pronounced cribra orbitalia was also present. 
The skeletal remains of c.6 month-old infant HGO-43 presented another probable case of 
scurvy with widespread porosity as well as irregular and speculated new bone with 
proliferative bone growth on the endo- and ectocranial surfaces of all cranial bones, a 
fragment of long shaft, and along the spine of the scapula. 
The remains of those two infants not only provide evidence for insufficient or inadequate 
diet with a dangerous lack of vitamin C at least on some occasions, but also push back the 
earliest evidence of scurvy by a considerable millennium and a half. 
 
  

mailto:mmasson@bio-u.szeged.hu
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Session 6: Health & Diet 

Posters 

 
Did Diet Change after Entering the Medieval Leprosarium at Næstved, Denmark? Using 
Stable Isotopes to Reveal the Differences.  
 
Anastasia Brozou*1 (athor1990@yahoo.gr), Andrew R Millard2, Niels Lynnerup3   
 
1. Department of Archaeology, Durham University, Durham, UK 
2. Department of Archaeology, Durham University, Durham, UK 
3. Department of Forensic Medicine, Copenhagen University, Copenhagen, DK 
 
The present study aims at exploring the diet of the people who had been secluded at the 
medieval leprosarium at Næstved, Denmark. Using the method of carbon and nitrogen 
stable isotope analysis, both the periods before and after their confinement to the 
institution are being considered, also taking into account the historical written sources.  
There is no reason to assume that the principal sources of alimentation of the patients was 
any different from that of the population of the surrounding area. In Denmark, local 
communities paid taxes for each leprosarium and local people were eligible to enter the 
institution. Therefore, the inmates of the leprosaria must have been of local provenance 
with access to similar provisions. However, it has been proposed that diet was greatly 
influenced by one’s social status. Other scholars support the idea that the seclusion in 
medieval leprosaria was intended for all leprous individuals, regardless of their social 
background. Consequently, changes in the diet of a single individual may signal the social 
status of this individual prior to his/her segregation.  
We will report the results of stable isotope analysis of twenty individuals (ten males and ten 
females). The samples originate from the permanent first molar and the rib of each 
individual. The rib sample yields information on the diet of an individual’s last five or so 
years of life, whereas the slice of the molar root represents diet from around three to five 
and a half years of age. 
 
Funding and Support: We would like to express our gratitude to the Medical Historical 
Museum (Medicinsk Museion) as well as the Department of Forensic Medicine at 
Copenhagen University, both located in Copenhagen, for granting the permission to study 
the material. The research leading to results published in this contribution has received 
funding by the Department of Archaeology at Durham University, as well as the Norman 
Richardson Postgraduate Research Fund of the Ustinov College (the latter being affiliated to 
the former). 
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Dental Caries Variation through Space: A Comparative Geostatistical Analysis on late 
Holocene Archaeological Samples of Southern South America.  
 
Lumila Paula Menéndez*1,2 (lumilam@gmail.com)  
 
1. División Arqueología. Edificio Anexo del Museo de La Plata. Facultad de Ciencias Naturales 
y Museo, Universidad  Nacional de La Plata, Argentina 
2. CONICET. Consejo Nacional de Investigaciones Científicas, Argentina 
 
Dental caries is a condition that provides information on the proportion of carbohydrates 
consumed by the populations studied. Most studies have examined temporal caries 
variation in a given area, but yet, it has not been studied their spatial pattern. The objective 
of the present study is to analyse the spatial variation of dental caries using geostatistics 
among late Holocene populations of southern South America. Samples include individuals 
(N=1051) from hunter-gatherer, pastoralists, agriculturalist and mixed subsistence 
populations. Dental caries were recorded by visual inspection and then a Caries Index (CI) 
was calculated. The spatial pattern was evaluated with 2D maps and scatterplots, 
geostatistical analyses were performed through the calculation of Moran’s I, correlograms 
and a Procrustes analysis. The results show that there is a latitudinal continuity in dental 
caries variation along the geography. Moreover, the association between dental caries and 
geography is high (m12=0.7). However, dental caries percentages had a large variation 
among southern South American populations. While northern and southern samples of the 
distribution had the highest and lowest dental caries percentages respectively, samples of 
the centre had the largest variation. Populations with a mixed subsistence had low dental 
caries frequencies, which supports forward thinking regarding mixed subsistence 
economies. It is concluded that different carbohydrate plant sources were being consumed 
with a variable intensity by southern South America populations. Finally, dental caries is a 
multifactorial disease so the reconstruction of prehistoric diets should be interpreted as a 
result of a large set of variables in which dental caries could contribute. 
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The Palaeopathological Legacy of Siliola di Carrara? Coxa Valga, Rickets and Osteoporosis 
in the Last 15th Century Dukes of Saxe-Wittenberg, Germany.  
 
Christian Meyer1,2 (chr.meyer@email.de), Jens Brauer1, Holger Rode1, Kurt W Alt1,3 
 
1. State Department for Heritage Management and Archaeology Saxony-Anhalt, Halle 
(Saale), Germany 
2. OsteoARC, Halle (Saale), Germany 
3. Danube Private University, Krems-Stein, Austria 
 
Inside the church of the former Franciscan monastery of Wittenberg, several (now) 
unmarked burials were discovered, which are believed to be those of members of the House 
Ascania, including the Dukes of Saxony, prince-electors of the Holy Roman Empire. A current 
project focuses upon the re-identification of the individuals by using osteological, 
archaeological, and historical information. 
Near the main altar the graves of the last generation of this family were identified with 
some certainty, namely of the brothers Albert III and Rudolph III and their mother Siliola di 
Carrara (ca. 1350 - ca. 1430), who originally came to Wittenberg from Padua, Italy. Her 
skeleton shows several significant pathological conditions, including dysplasia of the hip, 
rickets, and osteoporosis. The two male individuals buried next to her show a similar suite of 
pathologies, including coxa valga, rickets, osteoporosis and fractures. Within the current 
sample, these similarities are unique to these three individuals, which support the notion of 
their possible kinship. 
The cultural background of Siliola might have contributed to this presumed pathological 
legacy, as other Renaissance high status individuals from northern Italy were also affected 
by rickets for example, likely as a consequence of a peculiar lifestyle, keeping children 
mainly indoors and away from sunshine. If Siliola imported the child-rearing practices of her 
home region to the court of Wittenberg, this might have led to the development of some of 
the pathological lesion observed in her sons, which affected them throughout their lives, in 
addition to their probably genetically inherited conditions. 
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Post-Medieval Poverty: An Integrated Investigation.  
 
Keri E Rowsell*1 (keri.rowsell@york.ac.uk), Matthew J Collins1, Mark Jenner2 
 
1. BioArCh, Department of Archaeology, University of York, UK 
2. Department of History, University of York, UK 
 
Scurvy is the result of malnutrition arising from a severe Vitamin C deficiency. Although 
frequently fatal in archaeological populations, it can be difficult to identify from human 
skeletal remains as (i) it is not always reflected in bone, and (ii) it can be confused with other 
pathologies. Subsequently, scurvy is under-represented in the archaeological record and this 
is skewing our understanding of the scale of the problem in the past.  By establishing an 
accurate, low-cost method for identifying scurvy in human skeletal remains we can change 
the way that this disease in understood in archaeological populations and thereby build a 
more realistic picture of malnutrition in the past. 
The humble potato is a surprisingly good source of vitamin C – a 100g potato will provide 
50% of an adult’s recommended daily intake. During the 17th-19th centuries, it was the 
potato that contributed to the eradication of land scurvy in England by becoming a staple 
part of the diets of many, but when exactly this dietary change took place is still unknown. 
Microscopic analysis of dental calculus may allow us to find direct evidence of potato 
consumption through starch granules that become trapped in the calculus. 
Working with collaborators from York Osteoarchaeology Ltd, the Museum of London Centre 
for Human Bioarchaeology, and The University of Durham, we are in the early stages of 
investigating the links between poverty, diet and disease in the long eighteenth century in 
England. 
 
Funding and Support: Funded by The Wellcome Trust. 
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Increased Risks of Mortality: Periodontal Disease and Periosteal New Bone Activity.  
 
Zina Stratiadou-Paraskeva* (aniz_2008@windowslive.com), Tina Jakob 
 
Department of Archaeology, University of Durham, UK 
 
Modern studies support that periodontal disease (PD) is correlated with systemic diseases, 
such as coronary heart disease and cerebrovascular accidents and high risks of mortality in 
general. Periosteal new bone formation (NBF) has been used regularly by bioarchaeologists 
(Mensforth et al, 1978; Grauer,1993; Novak,2010; Pinhasi et al,2014) as an indicator of non-
specific stress. Some recent studies (DeWitte,2014)) have shown that periosteal NBF and in 
particular, active lesions may indicate high frailty. This study aims to investigate whether PD 
is associated with increased risks of mortality in the past. In particular, we hypothesize that 
people with active periosteal NBF and PD will have died earlier than their peers presenting 
with only one or no stress indicator. The post-medieval population from Coach Lane, South 
Shields, Tyne and Wear was chosen for this study. One hundred and fifty adult skeletons 
have been macroscopically examined for PD, using Ogden’s (2008) method and periosteal 
NBF (woven, lamellar, transitional new bone). The relationship of each pathological 
condition with sex and age and the correlation between periodontal disease and active 
periosteal lesions has been scrutinized by log linear analysis in SPSS 20. One hundred and 
fourteen individuals had PD (ante-mortem tooth loss: 41, moderate PD: 53, severe PD: 20) 
and 41 had periosteal NBF (lamellar: 26, transitional: 15, no active lesions). The log linear 
analysis indicates no statistical significance for both pathological conditions with sex and no 
statistical significance for periodontal disease with transitional periosteal NBF. However, the 
relationship of both pathological conditions with age was statistically significant. The 
implications of these results for future studies will be explored further. 
 
Funding and Support: Stratiadou-Paraskeva would like to thank Dr. Stefanos Papanastasiou 
and Dr. Andrew Millard for their precious help in statistics! 
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Investigating the Relationship Between Diet and Lead Exposure at the Royal Naval 
Hospital Cemetery in Antigua, West Indies.  
 
Danee Wilson*1 (ldw703@mail.usask.ca), Treena Swanston1, Reg Murphy2, Ian Coulthard3, 
David Cooper4, Tamara Varney5 
 
1. Department of Archaeology and Anthropology, University of Saskatchewan, Saskatoon, 
Canada 
2. National Parks Antigua, West Indies 
3. Canadian Light Source, University of Saskatchewan, Saskatoon, Canada 
4. Department of Anatomy and Cell Biology, University of Saskatchewan, Saskatoon, Canada 
5. Department of Anthropology, Lakehead University, Thunder Bay, Canada  
 
Lead poisoning was considered to have had a considerable impact on the health of military 
personnel, as well as enslaved labourers, in the colonial era West Indies, primarily as a result 
of consumption of contaminated rum. Excavations at the Royal Naval Hospital Cemetery (c. 
A.D. 1793-1822) from 1997 to 2001 in Antigua, WI, led to the recovery of individuals of both 
European and African descent. This non-segregated burial ground was most likely the final 
resting place for lower-ranking naval personnel, including those of European ancestry and 
enslaved labourers of African ancestry. Samples from this cemetery provided the 
opportunity to address the issue of the extent and nature of lead exposure in naval 
personnel. The objective of this research was to examine the relationship between diet, as 
reconstructed via stable isotope analysis, and skeletal lead burden. Stable carbon and 
nitrogen isotope analysis of bone collagen was previously found to correlate fairly well with 
ancestry (Varney 2003). In this study the isotopic data were compared to elemental lead 
levels for 24 adult and adolescent individuals from the RNHC. There was a moderately 
strong correlation between δ13C values and bone lead levels, particularly for individuals 
consuming a diet of C3 terrestrial resources, and a weaker correlation between δ15N values 
and bone lead levels. This investigation revealed that the relationship between diet and lead 
was influenced by a complex interaction of factors including ancestry, status, agency, and 
duration of stay in the West Indies. 
 
Funding and Support: Angela Lieverse of the Department of Archaeology and Anthropology 
at the University of Saskatchewan acted as co-supervisor for this research. Funding was 
provided by the Social Sciences and Humanities Research Council (SSHRC) of Canada and the 
University of Saskatchewan. 
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Sex Differences in Oral Health in A Medieval Pastoral Farming Community from The 
Netherlands.  
 
Liam Zachary* (lmczachar@gmail.com), SA Inskip, Andrea L Waters-Rist, MLP Hoogland 
 
Laboratory for Human Osteoarchaeology, Faculty of Archaeology, Leiden University, the 
Netherlands 
 
Sex differences in dental caries and periodontal disease are expected due to differences in 
biology and life history between the sexes. The aim of this study is to examine whether sex 
differences in oral health (males having a greater prevalence of periodontal disease and 
females having a greater frequency of caries) were present in an AD 13th – 16th century 
pastoral farming community from the Netherlands. The Hillson (2001) and Ogden (2008) 
methods were used to record dental caries and periodontal disease in 59 individuals (743 
teeth) in a medieval skeletal sample from the village of Klaaskinderkerke, where sheep and 
cattle farming was practiced. The expected sex differences in dental caries and periodontal 
disease were not found. Periodontal disease affected males (65.1%) and females (61.5%) 
similarly and when controlled for age, caries rates were not significantly different between 
males (12.3%) and females (12.1%). The lack of expected differences between males and 
females indicate the presence of a sex difference in oral health because physiological factors 
and life history events alone cannot explain the observed patterns of dental caries and 
periodontal disease. At present, it is not clear what this sex difference represents in 
medieval Klaaskinderkerke and how it relates to the interaction of these men, women, and 
their animals. However, these results do suggest that behavioural differences, such as those 
related to social aspects of gender in pastoral farming communities, are also important in 
explaining variation in caries and periodontitis prevalence between the sexes. 
 
Citations: Hillson, S. W., 2001. Recording dental caries in archaeological human remains. 
International Journal of Osteoarchaeology 11:249-289. 
Ogden, A., 2008. Advances in the Palaeopathology of Teeth and Jaws. In Advances in Human 
Paleopathology. R. Pinhasi, and S. Mays, eds. pp. 283-307. Chichester: John Wiley and Sons. 
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Session 7: Open 

Podium Presentations 

 
09:00   
 
Pastoralism and Stress: A Palaeopathological Analysis of Southern African Herder-
Foragers.  
 
Michelle E Cameron* (me62@cam.ac.uk), Jay T Stock 
 
Phenotypic Adaptability, Variation and Evolution Research Group, Division of Biological 
Anthropology, Department of Archaeology and Anthropology, University of Cambridge, 
Cambridge, UK 
 
The effect of agriculture on the health of past populations has been investigated in various 
global contexts, however little is known about the health of pastoralists. Later Stone Age 
(LSA) southern Africa presents an opportunity to study the health of past herding 
populations. LSA skeletons from coastal southern Africa dating from 10 000 – 2000 bp 
represent a prehistoric foraging population who displayed very few skeletal indicators of 
stress (Pfeiffer, 2007, 2012). Around 2000 bp, however, caprine and bovine pastoralism was 
introduced to this region. Domesticated livestock were kept in large numbers by herder-
foragers in the semi-arid central interior of contemporary South Africa, dating from 2000 – 
200 bp. This project tested if the possession of livestock correlates with an increase in the 
physiological and nutritional stresses experienced by LSA individuals from sites associated 
with pastoralism in the central interior. The proportions of various skeletal indicators of 
stress (porotic hyperostosis, cribra orbitalia, linear enamel hypoplasias, body size, and intra-
limb length indices) were quantified among central interior LSA herder-foragers (n=112).  
LSA herder-foragers displayed very low incidences of cribra orbitalia, porotic hyperostosis, 
and linear enamel hypoplasias. Body sizes were similar between foragers and herder-
foragers, and intra-limb indices indicated that herder-foragers experienced less 
environmental stress than coastal LSA foragers. The results suggest that the possession of 
domestic livestock did not result in decreased health or nutritional status among herders: 
the mobility of these individuals as well as the semi-arid conditions of the central interior 
may have mitigated the transmission of infectious diseases.    
 
Funding and Support: This study was funded by the Social Sciences and Humanities Research 
Council of Canada, the Tweedie Exploration Fellowship, and the Palaeontological Scientific 
Trust. 
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09:15  
 
Continuity and Change in Subsistence at Tell Ashara and Tell Masaikh, SE Syria.  
 
Arkadiusz Sołtysiak1 (a.soltysiak@uw.edu.pl), Holger Schutkowski2 
 
1. Department of Bioarchaeology, University of Warsaw, Poland 
2. School of Applied Sciences, Bournemouth University, UK 
 
The archaeological sites of Tell Ashara and Tell Masaikh are located in the middle Euphrates 
valley. Samples of tooth dentin from a total of 125 adult human skeletons, as well as 15 
samples from wild and domesticated animals, were taken for the reconstruction of diet 
using stable carbon and nitrogen isotopes in collagen. Collagen yield was sufficient in 115 
teeth (M2 and M3) of 84 individuals and in 11 animal specimens. The aim of the study is to 
trace diachronic trends in diet and patterns of subsistence from the Early Bronze Age to the 
Modern period. 
Both δ13C and δ15N are strongly correlated (r2=0.85) between M2 and M3 roots indicating a 
continuous and relatively stable diet between childhood and adolescence in all temporal 
subsets with the exception of the Modern period, however, with a slight shift towards more 
positive carbon values over time. The Modern sample most clearly differs from all earlier 
samples by higher values of δ13C (between -19 and -13, as compared with the range of -21 
to -18 in all earlier periods), indicating greater direct or indirect share of C4 plants in diet of 
Bedouins inhabiting the region in the 19th and 20th century CE. 
Another striking difference is the overall decrease in δ15N values (from a range of 13-17 to a 
range 9-13) between the Bronze Age and later periods. This change seems to be the effect 
of lower water stress and higher share of cereals in diet due to construction of the large 
irrigation network that was mentioned by historical sources dated to the 1st millennium BCE 
and the 1st millennium CE. 
 
Funding and Support: The research has been financed by the Polish National Science Centre 
(NCN), grant No. 2012/06/M/HS3/00272. 
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09:30 
 
How Holocene Tuberculosis Took to the Air.  
 
David E Minnikin (d.e.minnikin@bham.ac.uk), Houdini H.T. Wu, Oona Y-C Lee, Monika 
Jankute, Gurdyal S Besra, Apoorva Bhatt 
 
Institute of Microbiology and Infection, School of Biosciences, University of Birmingham, UK 
 
Tuberculosis evolution involves a transformation from an environmental organism, such as 
Mycobacterium kansasii, to ancestral tubercle bacilli, currently labelled “Mycobacterium 
canettii” (Minnikin et al. 2015 Tuberculosis 95: S133). Mycobacterium tuberculosis emerged 
after a “bottleneck” around 40 – 20ka BP (Supply et al. 2013 Nature Genetics 45:172). 
Before the bottleneck, there is minimal evidence for human tuberculosis. Ancient DNA 
amplification and lipid biomarkers have confirmed the oldest tuberculosis in Homo sapiens 
at ~9ka BP from Atlit-Yam (Israel) (Hershkovitz et al. 2008 PLoS ONE 3:e3426) and ~10-11ka 
BP Syrian pre-domestication bones (Baker et al. 2015 Tuberculosis 
http://dx.doi.org/10.1016/j.tube.2015.02.001). However, the widespread dissemination of 
the disease in Pleistocene megafauna is evident. For a 17ka BP bison, tuberculosis was 
confirmed by the detection of DNA and specific lipid biomarkers (Lee et al. 2012 PLoS ONE 
7:e41923). Specimens successfully investigated for tuberculosis lipid biomarkers include 
12ka mastodons (Hiscock Site, NY), bison (40ka BP, Kent’s Cavern) and 40ka BP Chinese 
water buffalo.  
Our developing hypothesis is that ancestral tubercle bacilli evolved in Pleistocene 
megafauna as an “antibiosis”. Thinly spread human hunter-gatherers (Stewart and Stringer 
2012 Science 335:317) may have contracted tuberculosis from infected megafauna but they 
were not prime evolutionary vehicles. After the evolutionary bottleneck, newly virulent M. 
tuberculosis emerged to infect settled Holocene communities of Homo sapiens. Due to a 
distinct change in lipid composition, these new tubercle bacilli are several orders of 
magnitude more hydrophobic than “M. canettii”, facilitating aerosol transmission and 
disease spread (Minnikin et al. 2015 Biofutur  365: 38). 
 
Funding and Support: The Leverhulme Trust Project Grant F/00 094/BL. 
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09:45  
 
Stabbed and Burnt - Reliability of Cut Marks.  
 
Lukas E Waltenberger* (luk.wal@hotmail.com), Holger Schutkowski  
 
Department of Archaeology, Anthropology and Forensic Science, Bournemouth University, 
UK 
 
Cut marks on bones provide crucial information about used tools and procedures in 
mankind as well as in criminal cases. Although lots of research has been done on cut mark 
analysis and the influence of fire on a body (shrinkage, fracture pattern, recrystallisation), 
there is still a complete lack of knowledge on cut mark analysis on burnt remains. This study 
addresses this important topic and researched how cut marks alter in heat and which 
features are consistent and allow a direct interpretation of used tools. For this experimental 
approach, 19 cut marks on pig ribs, which were produced in a controlled way by a kitchen 
knife, were examined using mico-ct and digital microscopy and a comparison of these 
methods. 
Statistical analysis demonstrates that the cut mark length, width and floor radius remain 
stable, whereas depth, slope, floor and opening angles undergo a shift. Micro-ct and digital 
microscopy are suited methods to analyse cut marks and provide similar results. However, 
because of a lower resolution of micro-ct images and a small sample size, differences were 
found in cut mark depth and slope angles. Moreover, small fissures were found on the floor 
of fresh cut marks, which break in heat and destroy floor features. 
This project proposes a novel and highly innovative approach to increase our understanding 
about heat-induced changes of cut marks. The results will have a strong impact on forensic 
investigations as well as on archaeological and anthropological studies and will provide a 
base for future research. 
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10:00 
 
African Dental Modification Practices in the Era of the Trans-Atlantic Slave Trade.  
 
Erna Johannesdottir* (Erna.Johannesdottir@bristol.ac.uk), Kate Robson-Brown 
 
Department of Archaeology and Anthropology, University of Bristol, UK 
 
This biocultural study investigates the practice of dental modification in Sub-Saharan Africa 
during the era of the transatlantic slave trade and combines bioarchaeological and 
ethnohistorical data in order to explore the variation and significance of the custom in Africa 
and the African diaspora. The research builds on the analysis of skeletal remains from a 
recent excavation on the island of Saint Helena which revealed the largest assemblage of 
African dental modification found in an archaeological context, with 114 individuals having 
their incisors modified. These intentionally modified teeth are distinctive because of their 
symmetric appearance and the deliberate patterns formed with two or more teeth. Analysis 
of microwear features were carried out using scanning electronic microscopy and light 
microscopy in order to investigate the ways in which the modification was produced, with 
the main difference appearing in chiselling and polishing methods. Furthermore, 
examination of ethnohistorical material for example: photographs, artwork and 
ethnographies has been conducted to shed light on demographic and geographical 
variation, and explore the meaning behind altering the body in such a way. 
 
Funding and Support: This research was funded by the Initial Training Networks (ITN) - Marie 
Curie 
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Session 7: Open 

Posters 

 
Degenerative Joint Disease in Old World Primates in Relationship to Locomotor 
Adaptations and Substrate Availability.  
 
Laura Baiges-Sotos* (lbaigessotos1@sheffield.ac.uk ), Pia Nystrom 
 
Department of Archaeology, University of Sheffield, UK 
 
Degenerative joint disease (DJD) has been recorded in the postcranial skeleton of both 
human and non-human primates. In humans and their ancestors, this condition is attributed 
to the acquisition of a bipedal gait, leading to greater stress on specific weight-bearing joints 
and, thus, to DJD. Previous research on DJD in non-human primates has been limited to the 
reporting and description of the phenomenon drawing links with the human models using, 
mainly, phylogeny as a proxy for the phenomenon. 
As a new approach to DJD and, to test the importance of bipedalism as a causal factor for 
DJD, this study evaluates the influence that different locomotor strategies and substrate use 
can have on the prevalence of the disease. All weight-bearing joints have been analysed and 
recorded for porosity, osteophytosis and eburnation on a scale from 0 to 3 depending on 
severity of the process (following Hukuda et al., 2000) for a group of species of Old World 
primates (Cercocebus agilis, Cercopithecus ascanius, Galago alleni, Galagoides demidoff, 
Lophocebus albigena, Papio anubis, Perodicticus potto and Propithecus sp.). These species 
represent different locomotor adaptations as well as different types of preferential 
substrate most commonly used. The proportion of articular surface affected has also been 
taken into account as a defining trait of DJD severity. Preliminary results based on presence 
and absence ratios will be presented, showing, not only trends leading to different patterns 
of prevalence, but also the validity of the study for future research. 
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Exploring the Endosteal Bone Surface as A New Method for Distinguishing Human and 
Non-Human Bone Fragments.  
 
Sarah L Croker (scroker@anatomy.usyd.edu.au) 
 
Discipline of Anatomy & Histology, School of Medical Sciences, Bosch Institute, University of 
Sydney, Sydney, Australia  
 
A frequent problem in forensic anthropology and osteoarchaeology is distinguishing 
between human and non-human bone fragments. Long bone shaft fragments are 
particularly difficult to identify, as they usually lack diagnostic features. Radiographic 
differences in the appearance of the medullary cavity have been observed, but the two-
dimensional nature of x-rays does not fully represent what appears to the naked eye on the 
endosteal surface of bones. To trial a more three-dimensional approach, this pilot study 
used CT (computed tomography) to explore 1) whether endosteal differences between 
human and non-human long bones were apparent in even a small sample, and 2) whether 
CT is a suitable tool for further research of this nature. The major limb bones of four adult 
humans, and ten non-human mammals of various body sizes, were imaged using a 16-slice 
CT scanner and 1.5 mm slices. Observations, using transverse views along the length of each 
bone shaft, included the proportion of the endosteal area occupied by any trabecular bone, 
and the smoothness of the endosteal surface. Human bones generally had trabecular bone 
present throughout more of the shaft. More distinctive was the very smooth surface in 
many non-human bones, contrasting with a ridged endosteal surface in most human bones. 
CT was useful for allowing different angles of visualisation, but fine details of trabeculae 
were lost, and overall clarity was poor in bones smaller in diameter than adult human 
bones. However, with further research and technique refinement, this could represent a 
new diagnostic feature for long bone shaft fragments.  
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Assessing the Reproducibility of Osteometric Methods when Using Conventional 
Equipment Versus 3D Laser Scanning. 
 
Matthew J Crowther* (mc_rowther@hotmail.co.uk), Jo Buckberry, Andy D Holland, Tom 
Sparrow, Andrew S Wilson 
 
Department of Archaeological Sciences, University of Bradford, UK 
 
Osteometric methods are used by researchers in the analysis of human remains. The 
methods are used to assess age, sex, and stature, but can also be used to investigate 
ancestry and calculate the size and shape of certain bones. Traditional osteometric methods 
involve the use of instruments such as spreading or sliding calipers and osteometric boards. 
However, for an accurate and precise analysis of an individual, researchers have to have the 
knowledge and the confidence to undertake such measurements. Methods of capturing 3D 
data from specimens have been slowly introduced into osteology over the last 10 years. 
Microscribe, CT scanners and Laser scanners are just some ways of capturing 3D data and 
many researchers have implemented using them in recent studies. The present study 
investigates the reproducibility of traditional osteometric methods when undertaken on 3D 
data. In the present study 5 adult crania, and 5 adult femora were analysed from BARC 
collection at the University of Bradford.  
Using SPSS (version 12), Intra-Class Correlation Coefficients (ICCs) were conducted on each 
measurement using the dry bone specimens and the 3D data. Large consistencies were seen 
for nearly all measurements for both data types. Technical Error of Measurement (TEM) was 
also conducted to analyse the amount of error. Small amounts of error were observed for 
both the conventional and 3D methods. 
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Validation of Two Recent Published Methods to Estimate Age and Sex in A Modern 
Chilean Population.  
 
Claudia Garrido Varas (dragarrido1@googlemail.com)  
 
International Committee of the Red Cross, Geneva, Switzerland 
 
Two recently published methods to estimate age and sex using the os coxae were tested in a 
Chilean modern sample of known sex and age at death (n=86). The results from the age 
method proposed by Samworth and Gowland (2007) were compared to the results of the 
Sushey Brooks and Lovejoy et al. methods. The method that performed better was the 
combined Samworth and Gowland combined, with 76.9% and 96.2% of the sample correctly 
assigned to the 68% and 90% age prediction intervals, respectively. The mean differences 
between the estimated age and the real age were 9.05 years for the pubic symphises, 8.93 
years for the auricular surface and 7.93 for the combined method. 
 
Funding and Support: Research founded by BABAO 
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Japanese Skeletal Collection and Document in the Natural History Museum Vienna, 
Austria.  
 
Hiroko Hashimoto (hashimoto.hiroko.7n@kyoto-u.ac.jp) 
 
The Kyoto University Museum, Kyoto University, Japan 
 
The Jomon Period was Pottery Neolithic lasted for 13,000. Although tooth extraction was 
common habitat through Jomon Period, tooth extraction was formalized during the Final 
Jomon Period. Yoshigo Site (in the central Japan) was the largest Final Jomon site. Three 
styles of tooth extraction were recognized in here indicating initiation rite (two upper 
canines) and marriage rite (two lower canines (2C) for a person who came to the Yoshigo 
from outside to get marriage or four lower incisors (4I) for a person who was born in 
Yoshigo). The 4I people buried in centre of the burial area, and 2C people were buried in 
surrounding area. 
Because of acid soil, skeletal remains are usually very poor conditions in Japan. Therefore 
we can use only well preserved specimens for analyses, and they are precious resources. All 
of these skeletal remains skulls recovered from Yoshigo Site except two are stored in Kyoto 
University. The two skulls were exchanged with some Austrian institute for Austrian 
medieval skulls. Any basic information of the two skulls were not left in Kyoto University. 
The style of teeth extraction of the two skulls were very important, because the two skulls 
were recovered on the border of two burial areas (i.e. burial areas for local inhabitants and 
immigrants). 
Last year I found the two skulls in the Natural History Museum, Vienna. I collected basic 
information of skulls and several letters for exchange the skulls. In this paper I report the 
two skulls and burial system of Yoshigo Site. 
 
Funding and Support: This work was supported by The Kyoto University Foundation. 
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Opposites React: A Meta-Analysis of Entheseal Changes.  
 
Charlotte Henderson (c.y.henderson@uc.pt) 
 
CIAS – Research Centre for Anthropology and Health, University of Coimbra, Portugal 
 
A previous meta-analysis of entheseal changes (EC, previously called musculoskeletal stress 
markers) demonstrated that the subsistence strategy with the lowest scores for EC were 
agriculturalists (Henderson 2013). This was surprising given that our bodies should be best 
adapted, through evolution, to a hunter-gatherer lifestyle. A recent study demonstrated 
that agonist/antagonist enthesis pairs show that one enthesis has a tendency to have a 
higher frequency than its “opposer” (Villotte et al. 2014). The aim of this study was to 
undertake a meta-analysis of published data to test this for a wide range of sites and 
entheses.  
This updated meta-analysis used all papers, dissertations and theses found using a search in 
GoogleScholar presenting scored data using any method for recording EC in the upper limb. 
Over 160 papers were found, but the majority were either irrelevant, or did not present 
data appropriately. Only 31 papers could be included. Six agonist/antagonist pairs of 
entheses were utilised.  
Results demonstrate that there are general trends for one enthesis to have a higher 
frequency of EC than its “opposer”. However, reversals in trends occur: more commonly in 
the hunter-gatherer populations than in the agricultural samples (OR 2.4) and only one 
reversal in the industrial sample. Males exhibited more reversals than females. Site specific 
comparisons demonstrated differences in trends through time at some sites (e.g. Chapman 
1997).  
Studying relationships between agonist and antagonist pairs shows promise for future 
studies of activity-patterns using entheses. Currently meta-analyses are limited by the lack 
of reporting standards for EC. 
 
Funding and Support: Fundação para a Ciência e a Tecnologia (FCT) grant 
SFRH/BPD/82559/2011 and their funding for CIAS Pest-OE/SADG/UI0283/2013. 
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The Early-Medieval Cemetery of Romans d’Isonzo – A Multidisciplinary Approach.  
 
Dario Innocenti1 (dario.inox@gmail.com), Fabio Cavalli2, Francesco Simonit3 

 

1. Ca’Foscari University of Venice, Department of Humanistic Studies 

2. Bioarchaeology Lab. Accademy “Jaufré Rudel” of medieval studies – Gradisca d’Isonzo 
(Italy 
3. Research Unit of Paleoradiology and Allied Sciences LTS-SCIT, Azienda Ospedaliera 
Universitaria, Trieste, Italy 

 
The early medieval cemetery of Romans d'Isonzo was discovered in 1986 and has been 
involved until 2012 in more than 10 excavations, revealing 354 graves. The first 
archaeological campaign, found out some Germanic-Langobard grave goods and this 
inevitably affected the historical and cultural classification of the site. The cemetery is still 
currently defined as langobard and is still dated between the 6th and 7th century, at the time 
of the Langobard’s migration in Italy. 
Through the funerary and bio-archaeological techniques applied to all the burials a very 
different situation from the first assumption has been verified.  
This point out a situation that identifies a social group, with similar traits and with a 
common age of death for the most part of the population - excepted for the children; a 
population that had clear duties, diversified by sex and age, that cared about the subjects 
with debilitating diseases, and with complete lack of signs of interpersonal violence. 
The correct use of bioarcheological techniques confirmed that probably this is an 
autochthone population and not a migrating one like the Langobards that, according to the 
historical sources, migrated to the Italian peninsula in the second half of the 6th century. 
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Determining a Contracted Pelvis in Archaeological Populations from Fragmented Remains.  
 
Candace L McGovern (C.L.Mcgovern@pgr.reading.ac.uk)* 
 
Department of Archaeology, University of Reading, UK  
 
Although there are few published cases, the high frequency of females in archaeological 
populations is often attributed to an obstetric dilemma, such as a contracted pelvis. A 
contracted pelvis occurs when the size of the pelvic inlet (brim area), mid-plane or outlet is 
too small for the neonate to pass through the birth canal and can lead to death during 
childbirth. Aside from skeletal development it can be caused by morphological changes to 
the pelvis as the result of metabolic diseases or trauma. 
In modern populations, the transverse and cognate measurements, which make up the brim 
area, are obtained via a vaginal pelvic exam. In archaeological populations, previous 
methods similarly depended upon the measurements of a complete, articulated pelvis 
limiting the number of published studies relating pelvic measurements and childbirth. 
However, using the pelvic inlet of fragmented, non-articulated pelvises in conjunction with 
modern clinical measurements may provide evidence of a contracted pelvis. 
A sample study (n=6) of females aged 20-45 at death with varying pelvis typologies from the 
Romano-British Poundbury Camp collection, show that a brim area calculated from 
fragmentary pieces of the pelvic inlet can accurately be determined to within 0.52cm 
(1.80%) and establish evidence of a contracted pelvis. Using this method allowed for a 
51.2% increase in the number of usable remains within the large study. This can provide a 
better understanding of the birthing process among archaeological populations and the 
relationship between bipedalism and childbirth hazards. 
 
Funding and Support: I would like to acknowledge my PhD supervisor Dr Mary Lewis, 
Associate Professor, Department of Archaeology, University of Reading. In addition, Robert 
Kruszynski, Curator, Earth Sciences Department, Natural History Museum of London, who 
oversaw access to the Poundbury Camp collections. 
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Skeletal Development with Reference to Ontogeny and Phenotypic Plasticity; A Cross-
Sectional Study of Primate Limbs.  
 
Jason Nadell* (j.a.nadell@durham.ac.uk), Kris Kovarovic, Sarah Elton 
 
Durham University, Department of Anthropology, Durham, UK 
 
How skeletons achieve their adult form can be ascribed to the influence of two primary 
mechanisms: genetic development and plastic adaptation. Here we consider in tandem, the 
influence of locomotor behaviour and growth on primate long bone morphology. The 
sample includes male and female skeletal specimens from Pan (n = 48), Gorilla (n = 40), 
Pongo (n = 41), Hylobates (n = 37) and Macaca (n = 45). As bone apposition is more active 
during adolescence, structure is assessed across infancy, juvenility and adulthood. Three-
dimensional models of the humerus, ulna, femur and tibia were generated using a 
NextEngine laser scanner and combined with standard metric measurements. The 3D 
models were sectioned to produce two-dimensional images at the mid-proximal (65% 
length), mid-distal (30%) and midshaft sections of each diaphysis. Geometric properties 
indicative of shape and rigidity were then calculated to compare structure across limb 
location and developmental stage among the taxa. Preliminary results indicate that a range 
of structural variation exists across ontogeny, where morphology fluctuates extensively in 
some species such as gorillas but remains more static in others, including gibbons and 
macaques. Inspection of the limb elements also reveals that dimensions do not necessarily 
scale isometrically or with positive allometry, as growth trajectory fluctuates by growth 
stage and locomotor repertoire. Applying cross-sectional analysis makes it possible to 
interpret the correspondence between plasticity and constraint along long bone diaphyses, 
including whether phylogenetic and mechanical signals are distinguishable throughout the 
appendicular skeleton.  
 
Funding and Support: We wish to thank the British Association for Biological Anthropology 
and Osteoarchaeology, the Wenner-Gren Foundation and the Royal Anthropological 
Institute of Great Britain and Northern Ireland for their generous financial support. We also 
thank members of the PalaeoMorpho research group at Durham Anthropology for their 
helpful comments. 
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Osteological Evidence of Achondroplasia in an Individual from Medieval Reusel, the 
Netherlands.  
 
Catelijne I Nater* (catelijne.nater@gmail.com), Andrea L Waters-Rist,  Frans Theuws 
 
Faculty of Archaeology, Leiden University, Leiden, The Netherlands  
 
Archaeological excavations in Reusel (North-Brabant, the Netherlands) revealed a medieval 
church and a cemetery with 493 interments, among which was an adult individual with a 
severe type of dwarfism. The bones were found next to the foundations of the first Gothic 
church and were not in anatomical position. This suggests it may be a secondary burial, or a 
primary burial that was disturbed while the church was built. The remains are most likely 
older than the 14th century church walls and younger than the 10th century. Due to 
disturbance of the original grave, only a femur, humerus, ulna, clavicle, and partial pelvis 
could be recovered. 
  
This individual’s estimated stature is 117.82 cm (± 3.27 cm) based on Trotter’s (1970) 
formula for femur length. The femur, humerus, and ulna are significantly shortened. In 
contrast, the clavicle is of normal size and morphology. Fragmentation of the pelvis impeded 
measurements on this bone. Yet, both the ischial corpus and the acetabulum are smaller 
than normal. Torsion of the humerus suggests the individual had cubitus valgus. 
Furthermore, extension of the arm was limited to 135˚, due to deformation of the olecranon 
fossa. All of these anomalies are in accordance with achondroplasia, a pathological 
condition that occurs in about one in 25,000 individuals. Since achondroplasia is quite rare, 
only a few cases have been reported in the archaeological record. Examination of this 
individual contributes to our paleopathological knowledge of the condition and sheds light 
on the socioeconomic status of these people in the medieval period. 
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Patterns of Midfacial Integration in Extant Humans.  
 
Christina L Nicholas1 (christina-nicholas@uiowa.edu), Robert G Franciscus2,3 
 
1. Dows Institute for Dental Research, University of Iowa, Iowa City, USA 
2. Department of Anthropology, University of Iowa, Iowa City, USA 
3. Department of Orthodontics, University of Iowa, Iowa City, USA 
 
The midface (the nasal complex and adjacent structures) is a key anatomical region that 
must accommodate the functional demands of both the oral and nasal cavities. The oral 
cavity has been argued to be a highly integrated unit, starting early in development. 
Nevertheless, patterns of midfacial integration, including internal nasal integration, are not 
well understood. The goal of this project was to quantify and evaluate patterns of midfacial 
integration and/or modularity. In particular, this study examines whether the premaxilla and 
the rest of the maxilla are relatively modular, as proposed by recent research on a sample of 
humans and great apes. The sample for this study was comprised of CT scans of subadult 
and adult extant human crania. Geometric morphometrics was used to examine patterns of 
midfacial shape variation. In contrast to initial expectations, it was found that the premaxilla 
and maxilla were moderately integrated (RV=0.417; p<0.001). This may be due to the earlier 
fusion of the premaxillary suture in humans relative to other great apes. Additionally, nasal 
floor shape and palatal shape were highly integrated (RV=0.914; p<0.001), while an analysis 
of nasal floor shape and overall facial shape failed to reject the null hypothesis of modularity 
(p=0.507). These results support the idea that some aspects of the midface may be more 
highly integrated relative to the rest of the face, due to the demands of mastication and/or 
respiration. 
 
Funding and Support: This research was supported by funding from NSF (BCS-1340862), NIH 
(T90 DE023520-02), and the University of Iowa. 
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How do Genetics and the Environment Influence the Shape and Proportions of Our Leg 
Bones? How Human Femoral and Tibial Variation are Shaped by Drift and Selection.  
 
Michael BC Rivera*1 (mbcr2@cam.ac.uk), L Betti2, Jay T Stock1 

 
1. Division of Biological Anthropology, Department of Archaeology and Anthropology, 
University of Cambridge, Cambridge, UK 

2. Centre for Research in Evolutionary and Environmental Anthropology, Department of Life 
Sciences, University of Roehampton, London, UK 

 
Recent studies show that microevolutionary processes, both neutral (e.g., genetic drift, gene 
flow) and selective (e.g., thermoregulatory adaptation), have significantly influenced human 
cranial and pelvic shape. However, the extent to which neutral genetic drift and gene flow 
have shaped the human femur and tibia is poorly understood. Although it is well established 
that limb proportions worldwide correlate with climatic variables, the precise mechanism 
through which climate influences skeletal morphology also remains unclear. By using 
geographic distance along landmasses as a proxy for neutral genetic relatedness, this study 
tests for the possible effects of neutral processes and climate on global lower limb shape 
variation. 
Thirty-six morphometric dimensions were measured on the femora and tibiae of 975 
individuals representing 23 different human populations distributed across 6 continents.  
The morphological differences between populations in lower limb bone shape were 
quantified in matrices of phenotypic distance between populations. Similar matrices were 
derived for pair-wise geographical and climatic distances between populations. Mantel tests 
were performed to test for associations between phenotypic variability, geographic 
distances, and climatic variation (e.g., in annual mean temperatures, mean precipitation, 
isothermality, etc.). 
Correlations found between phenotypic and geographical distances show that neutral 
processes have influenced femoral and tibial shape significantly. Results also show that 
lower limb proportions have not only evolved to resist extreme temperatures, but in 
response to the degree of isothermality. In conclusion, these findings demonstrate the 
importance of accounting for neutral processes and climatic variability when investigating 
the effects of climatic selection on human lower limb morphology. 
 
Funding and Support: We wish to thank Marta Mirazón Lahr and Maggie Bellatti 
(Leverhulme Centre for Human Evolutionary Studies, Cambridge), Robert Kruszynski 
(Department of Anthropology, Natural History Museum, London), and Philippe Mennecier, 
Aurélie Fort and Liliana Huet (Muséum National d'Histoire Naturelle, Paris) for access to 
collections used in this study. Funds granted by St. Catharine’s College, Cambridge, made 
data collection in Paris and London a possibility. Thanks also go to John Relethford for 
making his RMET software available. 
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A Case Study of Possible Brucellosis in a Migration Period (5th – 8th centuries AD) Individual 
from Transylvania (Romania).   
 
Annika Ventovuori*1,3 (annika.ventovuori@gmail.com), Nivien Speith1, Kori Filipek-
Ogden2,3 

 

1. Faculty of Science and Technology, Applied Sciences, Bournemouth University, UK 

2. Department of Archaeology, Durham University, UK  
3. Transylvania Bioarchaeology, Durham UK and Cluj-Napoca, Romania 
 
This case study concentrates on a sixth-century skeleton from the Transylvania region of 
Romania with features indicating possible brucellosis – a zoonotic disease caused by 
bacteria of the genus brucella. The remains also exhibit morphological abnormalities, 
especially to the mandible and the long bones. The aim of this study is to describe a possible 
new case of brucellosis, and to evaluate the likelihood of the disease being present. 
 
The individual in question was found to be a 17 to 22 year-old male. The two present lumbar 
vertebrae show signs of infection, including a lytic lesion to the antero-superior vertebral 
rim of the more inferior vertebra. Bowing and slight torsion are present in the long bones, 
with the bowing being more pronounced on the left side. The left acetabulum is also very 
shallow and was possibly unable to support movement.  
 
Brucellosis was concluded to be the most likely cause of the vertebral lesions of the 
individual, although other explanations are also possible and considered in this poster. The 
disease is difficult to diagnose based solely on osteological evidence, and there are relatively 
few palaeopathological descriptions of it. Due to this, new cases and descriptions of possible 
brucellosis can be very useful in helping our understanding of the disease and its effect on 
the skeleton. 
 
Funding and Support: This research project was made possible by Transylvania 
Bioarchaeology. The authors also wish to thank the National Museum of Transylvania 
History (Cluj-Napoca, Romania) and the Museum of Bistrița (Bistrița, Romania) for 
facilitating access to skeletal remains. Special thanks to Durham University for use of their 
Fenwick osteology laboratory. 
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Session 8: Effects of Conflict 

Podium Presentations 

 
11:15  
 
Musket Trauma in the War of 1812: Insights from Experimental Work on the Battle of 
Stoney Creek.  
 
Megan Brickley1 (brickley@mcmasters.ca), Laura Lockau, Rebecca Gilmour1, Ana-Maria 
Dragomir1, Madeleine Mant1, Lelia Watamaniuk1, Jean-Paul Menard2 
 
1. Department of Anthropology, McMaster University, Hamilton, ON, Canada 
2. Firearms and Toolmarks Unit, Centre of Forensic Sciences, Northern Regional Laboratory, 
Sault Ste Marie, ON, Canada 
 
Skeletal collections linked to battles, particularly those with available documentary 
information have particular importance for paleopathological work on trauma.  Analysis of 
disarticulated and fragmented human bone from the site of the Battle of Stoney Creek, a 
War of 1812 collection from Ontario, Canada produced evidence of a range of traumatic 
injuries.  Findings included musket injuries in innominates representing three individuals 
who were shot in the buttocks from behind. In two cases possible buckshot lesions were 
present. No lesions relating to buckshot have previously been described in archaeological 
material or surgical collections.  
Experimental work was undertaken to confirm the identification of impacts from musket 
ball and buckshot (used by the Americans) and evaluate if spacing of lesions could be 
related to circumstances surrounding the projectile impacts. A replica flintlock smoothbore 
musket and ammunition, paper targets, and proxy buttocks constructed using porcine bones 
and soft tissues were used.  
The appearance of experimentally generated buckshot lesions on faunal proxies allowed 
confirmation of buckshot injuries, raising the possibility that some individuals buried at the 
site were British. Clear differences were observed in the experimental impacts with 
distance; greater range of fire was associated with an increased spread. The small distance 
between the archaeological injuries suggests they are more likely to result from a shot taken 
at a closer range, but other possibilities cannot be ruled out. Evaluation of archaeological 
data combined with experimental results produced some contradictory evidence and this 
almost certainly reflects the chaotic conditions during this particular battle. 
 
Funding and Support: This research is supported by a Canada Foundation for Innovation 
John R. Evans Leaders Fund (CFI-JELF), Ontario Research Fund Research Infrastructure (ORF-
RI) and Institutional Support from McMaster University. The authors would also like to 
thank the City of Hamilton, Planning and Economic Development Department, Tourism and 
Culture Division, for funding the current re-analysis of the Smith’s Knoll skeletal assemblage.  
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11:30  
 
The Imitation Game: Evaluating Synthetic Bone Substitutes as Proxies for Simulating 
Skeletal Injuries in Humans.  
 
Martin J Smith1 (mjsmith@bournemouth.ac.uk), Stephen James2, Tim Pover3, Nina Ball1, 
Victoria Barnetson1, Eva Forsom1, Bethany Foster1, Carl Guy1, Çansu Kurt1, Hannah 
McGivern1, John Rickman1, Virginia Walton1 
 
1. Dept. of Archaeology, Anthropology and Forensic Science, Bournemouth University, 
Poole, Dorset, BH12 5BB, UK 
2. Tactical Firearms Unit - Armed Response, Dorset Police, UK (retd.)  
3. Director, TPE Firearms, Weymouth, UK 
 
Recent years have seen a steady train of improvements in the recognition and 
interpretation of traumatic and particularly violence related injuries in human skeletal 
remains. Many of these developments have benefited from the growing involvement of 
biological anthropologists in forensic casework and the subsequent opportunities to 
compare well documented modern examples of injuries with trauma observed in 
archaeological remains. However, in the case of many archaic weapons no modern 
counterpart exists to make such comparisons and so investigators must turn to 
experimentation. The question of experimental samples for such investigations is 
problematic as animal proxies may be too dissimilar to humans and human cadavers are 
undesirable for a raft of reasons. The current paper presents results from a series of related 
projects examining the usefulness of a third alternative in the form of polyurethane plates 
and spheres marketed as viable proxies for human bone in ballistic experiments. Through 
subjecting these samples to a range of impacts from both modern and archaic missiles it 
was established that such material generally responds similarly to bone on a broad, 
macroscopic scale but when examined in closer detail exhibits a range of dissimilarities that 
also call for caution in extrapolating such results to actual skeletal examples. 
 
Funding and Support: Provided by the Steele Trust 
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11:45 
 
Bioarchaeology of the 21st Century British Skeleton. How Has Modern Lifestyle Affected 
the Skeleton of Today?  
 
Emma Saunders1 (e.l.saunders@cranfield.ac.uk), Nicholas Márquez-Grant1, Charlotte 
Roberts2 
 
1. Cranfield Forensics Institute, Cranfield University, UK 
2. Department of Archaeology, Durham University, UK 
 
Bioarchaeological analysis of human skeletal remains is common practice to reconstruct the 
lifestyle of past populations. This allows an understanding of many aspects such as diet, 
disease, social inequalities, medical care and mortality etc. To gain a true biocultural 
perspective of the health of our predecessors and to form a comparable standpoint we 
need an understanding of how the British skeleton is affected by our modern day lifestyle. 
The aim of this paper is twofold, initially, it examines how our lifestyle today (diet, drinks, 
climate, pollution, professions, etc.) may be affecting the British (skeletal) population 
overall; Following this, using a skeletal population report, information from multiple 
disciplines will be drawn together. This will serve as comparative data with that of past 
populations and to allow an understanding of how we interpret this information within a 
biocultural approach, hence contributing to the interpretative framework in 
palaeopathology. 
The results show what areas of the skeleton have been affected by modern lifestyle but how 
with an ever increasing aging population, western diet and with a more sedentary lifestyle, 
the 21st century standard of living may leave similar marks to that of past populations. 
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Violent Trauma Among the Prehistoric Inhabitants of Central Iranian Plateau- Tepe Hissar.  
 
Zahra Afshar (zafshar17@gmail.com) 
 
Department of Archaeology, Durham University, UK 
 
Tepe Hissar represents one of the largest known urban settlements in the Central-Iranian-
Plateau and was inhabited during the Chalcolithic and Bronze Age (5th- 2nd millennium B.C). 
Archaeological evidence shows that, this site was subjected to cultural- economic, and social 
transformations represented by changes in material culture, mortuary-practice, craft 
production and long-distance contacts. Site abandonment and reoccupation occurred 
periodically at this site, and has traditionally been explained by the arrival or invasion of 
new populations. 
However, the discovery of evidence of burning, including burned-human-remains, the 
destruction of buildings, and the presence of mass-burials with mixing of human skeletal 
remains, raises the question of whether this evidence indicates violence and conflict at that 
time. The original excavator of Tepe Hissar, Erich Schmidt, suggested that phenomena such 
as war, massacres, epidemics, or similar catastrophes, may be responsible for what has 
been found at the site.  
This study investigates patterns of violent injury among 129 adult individuals from the 
Chalcolithic and Bronze Age of Tepe Hissar. The resulting data showed 27 individuals with 
peri-mortem cranial trauma, which may be interpreted as the cause of death of those 
individuals. Four and 31 individuals showed a pattern of healing, and healed trauma, 
respectively. Such findings allow us to conclude that the population of Tepe Hissar 
experienced a rise in social complexity that accompanied social tensions due to population 
increase, with intra- or inter-group competition accompanied by violence leading to lethal 
results. The result supports Schmidt’s earlier investigation and contributes to current 
knowledge about weapon wounds among the prehistoric inhabitants of the Central-Iranian-
Plateau, Tepe Hissar. 
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Traumatological Analysis of the Skeletons from the Medieval Mass Grave of Sandbjerget 
(Naestved, Denmark, 1300-1350 AD). 
 
Alexandra Boucherie*1 (alexandra.boucherie@hotmail.fr), Niels Lynnerup2, Marie Louise 
S. Jørkov2, Martin Smith1 
 
1. Department of Archaeology, Anthropology and Forensic Science, Bournemouth University, 
Poole, BH12 5BB, UK 
2 Unit of Forensic Antropology, Department of Forensic Medicine, University of 
Copenhagen, Frederik V's Vej 11, DK-2100 Copenhagen, Denmark 
 
The analysis of assemblages from mass graves is increasingly recognized as a rich source of 
evidence for improving understanding of warfare and violence in the past.  Such multiple 
burials provide direct and unbiased evidence of behaviours directly relating to and 
surrounding conflicts. The aim of this research is to document an episode of 
interpopulational violence by analyzing the bony lesions observed on individuals from the 
Medieval mass grave of Sandbjerget (Naestved, Denmark, 1300-1350 AD). The traumata 
observed on the skulls and long bones of 45 individuals (selected from a total MNI of 60) 
were recorded and photographed with particular injuries selected for further analysis. 
Macroscopic and microscopic analyses were applied to characterize the mechanisms and 
the weapons involved in the wounds in detail and to differentiate antemortem, perimortem 
and postmortem trauma. Finally, a statistical approach was performed to investigate the 
extent of patterning in the location of injuries by type. This research has potential to 
enhance knowledge on the nature of conflict in the Medieval Scandinavian and European 
context using a source of data free from the bias of written documents. It also provided 
methodological insights useful for forensic implications.  
 
Funding and Support: Funds received from Global Horizons Fund (Bournemouth University). 
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Fracture Patterns in the Medieval Period: Analyses of the Poulton and Gloucester 
Collections.  
 
Carla L Burrell*1 (c.l.burell1989@gmail.com), Michael M Emery2, Joel D Irish1, M Borrini1 
 
1. Research Centre for Evolutionary Anthropology and Palaeoecology, Liverpool John 
Moores University, UK  
2. Poulton Research Project, Cheshire, UK 
 
Fractures are a frequent form of trauma inflicted on the human skeleton and are commonly 
observed within archaeological collections. Their presence allows us to review and compare 
living conditions and assess fracture risks within populations. Here, samples from two 
medieval populations; the rural Poulton Collection (n=719) and the urban Gloucester 
Collection (n=222) have been selected for analysis.  
Based on historic sources farming was likely the main occupation at Poulton. The medieval 
lifestyle at Gloucester was more urbanised with inadequate sanitation and poor living 
conditions; beggars and the diseased were segregated and became vulnerable to increased 
personal violence. 
In the study, fracture types and patterns were quantified, including severity and location 
within the skeleton. The association of types and their prevalence were analysed relative to 
the sex and age at death. Fractures occur at a rate of 10.3% for the Poulton Collection, and 
appear to have primarily occurred through accidental trauma as nearly all had healed. 
However, fracture frequency within the Gloucester Collection was 33%. Results suggest that 
some were caused by interpersonal violence, displaying various degrees of healing. Specific 
associated complications, such as infections are evident and high in frequency. As expected, 
fracture prevalence increased with age for both groups. There was a higher prevalence of 
fractures in males than in females, with a higher occurrence on the left side of the body. All 
told, these analyses permit various behavioural interpretations about medieval life which 
will be discussed in detail.  
 
Funding and Support: Thanks to Ray Carpenter and Alan Wilmshurst formally of the Poulton 
Research Project for allowing us to use their human remains collection and Dr Jessica 
Pearson for allowing access to the portion of the collection held at the University of 
Liverpool. A special thanks to David Rice at the Gloucester City Museum, UK for the use of 
their collections as part of this study. A final thanks to Colin Armstrong for his assistance 
within the laboratories at Liverpool John Moores University. 
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Quantifying Microcrack Length on Bone Fracture Surfaces.  
 
Steven J Walden1 (steve@sjwalden.demon.co.uk), Sam L Evans 2, Jacqui Mulville3, Wendy 
Rowe 4 
 
1. School of Engineering, School of History, Archaeology and Religion, Cardiff University 
2. School of Engineering, Cardiff University 
3. School of History, Archaeology and Religion, Cardiff University 
4. School of Dentistry, Cardiff University 
 
The aim of this study was to investigate the variation of microcrack length during soft tissue 
putrefaction over 140 days using a porcine experimental model in surface and burial 
depositions. Porcine rib samples with adhered soft tissue were surface deposited under bark 
chips, and buried under 300mm of loam soil. The samples were excavated every 28 days for 
140 days and were then impacted from a drop height of 200mm, with a hemi-cylindrical tup 
of 15mm radius, attached to a 5kg drop weight on a Instron Dynatup impact tester. The T0 
(perimortem simulation) samples acted as an intrinsic experimental control and climactic 
change was accounted for.  The fractured surfaces of the samples were then examined at 13 
– 16 times magnification and 14 keV beam intensity, to determine changes in microcrack 
morphology in cortical bone during the decomposition process. Human bones were tested 
for comparison.  20mm casts were made of the fracture sites of interest, from human 
remains with known perimortem trauma and taphonomic damage at the Natural History 
Museum, London, and gain examined under SEM. An increase in net length of microcracks 
was observed as soft tissue decomposition progressed on the fractured cortical bone 
surfaces of the experimental porcine samples in both burial and surface deposition 
scenarios, which also exhibited a change in morphology from a large prevalence of three 
cracks emanating from a point, to a more linear format, tacking lamellae. This change was 
also apparent when comparing human bones with perimortem trauma to those with 
taphonomic damage  
Citations: Outram, 2001; Weiberg and Wescott, 2008; Lesnik 2001; Nagajara et al, 2003; 
Wheatley, 2008; Najafi et al, 2007; Vashishth et al, 2000. 
 
Funding and Support: Robert Kruczynski, Gareth Short 
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