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Osteobiography and facial reconstruction of Skeleton 22 

1. Osteobiography of Skeleton 22  

The man known to us only as Skeleton 22 (Sk22) was born between 1625 and 1632. The 1620s 
were a period of multiple famines in Scotland and until the 1640s there were plague outbreaks 
(Symonds 2011:97; Whyte 1979:8). Besides these natural disasters, before he was a teenager, 
Scotland was experiencing the first of the series of civil wars that were to rack the three kingdoms 
of England, Ireland and Scotland for 13 years and ultimately lead to his death. 

During the first three years of his life the formation of Sk22’s tooth enamel was disrupted, leaving 
signs of linear enamel hypoplasia on his first premolars; this may have been due to a period of 
insufficient nutrition or due to disease during infancy (Cafell 2014). Analysis of his tooth enamel 
shows that he spent his middle childhood in an area with relatively high strontium isotope ratios 
and with oxygen isotope ratios compatible with western Scotland (Millard 2015), suggesting he 
lived  in south-western Scotland during the 1630s.  

Continuing stressful conditions disrupted enamel formation in his lower second premolars. He 
probably suffered from anaemia which caused his bone marrow to expand and left porosity in the 
bone of his eye orbits. This anaemia can be caused by dietary deficiency, by infection, or by a 
parasite such as tapeworm (Cafell 2014). 

While his teeth developed relatively normally, several were chipped and the rotation of his upper 
right second molar may have trapped food and predisposed it to decay and caries. He did not 
brush or clean his teeth, so the plaque on them calcified to form calculus and he developed painful 
abscesses. His weakened lower left second molar had cracked.  

As a child and young teenager he would have witnessed the start of the Wars of the Three 
Kingdoms, with the First and Second Bishops’ Wars in Scotland between Charles I and the 
supporters of the Scottish Kirk during 1638-41 (Carlton 1992; Reid 2012; Royle 2004; Spurlock 
2007). During this conflict the Scottish army invaded England and occupied Durham in 1640-41, 
using the Castle as a hospital and causing much damage to the buildings around Palace Green 
(Green 2016:65). 

During his adolescent or early adult life in the 1640s, Sk22 herniated a vertebral disc in the middle 
of his back, causing Schmorl’s nodes in his vertebrae (Cafell 2014). Performing a heavy lifting task 
might have caused this injury, but it might have been just the result of sneezing while doubled 
over (McNaught 2006). This was a relatively minor problem and he was probably unaware of it.  

Meanwhile, King and Parliament were at war in England and a Scottish army intervened in support 
of the Parliamentarians. In 1644 the Scottish army successfully laid siege to Newcastle and a 
garrison remained there until 1647 (Terry 1899a, 1899b; Howell 1967). In 1649 the English 
Parliament executed Charles I for treason, despite the opposition of the Scottish Parliament. While 
the English decided they could do without a King, the Scots crowned Charles II as their King, but 
only after he had vowed to uphold Scottish Presbyterianism and to establish that religion in 
England (Royle 2004:553).  

A renewed Scottish army was raised in the early summer of 1650, and it can be inferred that Sk22 
was among the young men called up. As an 18-25 year old he may well have not been serving for 
the first time in the army, but if he had served before he had avoided any injury serious enough to 
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affect his skeleton (Cafell 2015). If the isotopic evidence for his childhood home is any guide, then 
it might be suggested that he served in one of about half a dozen regiments of foot soldiers and 
cavalry known to have been raised in south-western Scotland. These include regiments of foot 
commanded by Sir James Douglas of Mouswall, Lord Kirkcudbright, Colonel Archibald Strachan, 
and regiments of horse commanded by Lieutenant General David Leslie, Major General Robert 
Montgomerie, Colonel William Stewart, Earl of Cassillis (Furgol 1990, Appendix D; Reese 2006; 
Reid 2004). 

From here on we can sketch the last few months of Sk22’s life in more detail. 

A few months before his death, possibly before his call-up, he was cut by a blade above his left 
eye; the incision was deep enough to mark the bone of his forehead. The cause of this wound 
cannot be determined but it is possible that he received this wound in a fight, from an 
occupational injury or in an accident (Cafell pers. comm.). The cut in the bone healed well, but the 
few centimetres of scar that it left behind in the overlying skin would have been quite noticeable.  

In response to the raising of a Scottish army, Oliver Cromwell led a pre-emptive invasion of 
Scotland in the summer of 1650, making his headquarters at Dunbar. Sk22 was likely involved in 
the series of skirmishes which saw English and Scottish armies alternating retreats and advances 
to the east and south of Edinburgh during July and August 1650, ending with Cromwell retreating 
to Dunbar and the Scots occupying a commanding position on Doon Hill outside the town (Firth 
1900; Reese 2006:121-122; Reid 2004).  

This would have been a period of deprivations and hardships for Sk22, alongside the rest of the 
army. Soldiers in both armies suffered from dysentery and endured the difficulties of marching 
and skirmishing through a rainy summer which frequently left them wet, cold and short of supplies 
(Firth 1900:25). 

After a while encamped on Doon Hill overlooking Dunbar, Sk22 would have joined his companions 
in descending the hill on the 2nd of September 1650. The next day he was up before dawn, as the 
Scottish troops made preparations for an attack on the English. The Scots, however, were 
surprised by an English assault at first light (Reid 2004, 2012:159-176; Reese 2006). By 6.30am the 
Scottish army had been routed and many thousands captured without being injured, Sk22 among 
them.  

It can be inferred that he was fit and healthy enough to survive eight days’ march from Dunbar to 
Durham, with little or no food. He probably spent some days or weeks as a prisoner in Durham 
Cathedral where the conditions were poor. Eventually he fell ill, probably with the dysentery that 
had affected many of his comrades, and was transferred to Durham Castle, where he died of his 
illness. His body was stripped of any clothing and dumped in a pit dug to accommodate that day’s 
dead. He would have been between 18 and 25 years old when he died. 

 

2. Facial reconstruction 

The Face Lab research group was approached to complete a 3D facial depiction of Sk 22. The 
laboratory, based at the ART LABS (Artistic Research and Technologies Labs) Research Centre at 
Liverpool School of Art and Design, undertakes forensic and archaeological research including 
facial depiction and forensic art. A particular specialism of Face Lab is craniofacial analysis or the 
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depiction and identification of unknown bodies for forensic investigation or the reconstruction of 
the faces of historical figures for archaeological interpretation. In this case, the first step was for 
Mark Roughley and Isabel Hengelhaupt to visit the Department of Archaeology at Durham 
University in order to make a 3D scan of the skull of Sk 22. The skull was badly fragmented so the 
pieces had first to be consolidated by a trained conservator (Vicky Garlick at Archaeology, Durham 
University) and then reassembled. Only then could the skull be scanned with a handheld device 
(An Artec Spider handheld 3D scanner) and the data processed to create separate models of the 
cranium and mandible (in Artec Studio 11 software). This entirely non-invasive process is able to 
detect things the human eye cannot see. Photographs of the remains were taken at the same time 
to use as a reference throughout the procedure. 

Back in the lab, the 3D models were imported into Geomagic Freeform software for analysis and 
craniofacial reconstruction, and a 3D computerized facial reconstruction was produced in 
Geomagic Freeform using the Touch X Desktop haptic interface (Mahoney and Wilkinson 2012). 
Applying well-established sex and age at death criteria, an appropriate set of tissue depth 
measurements was selected. In this case, Caucasian adult male data were used for the 18-29 year 
group with a Body Mass Index (BMI) <20, a typical ratio of a person’s weight with regard to their 
height. 3D soft tissue depth markers were attached to the skull model at 90 degrees to the bone 
surface, the length of each marker being determined by the tissue depth data. Eyeball models of 
24mm diameter were set into the eye sockets, at normal level of protrusion calculated so that the 
cornea touched a tangent drawn from mid-superior to inferior margins of the orbit (Wilkinson and 
Mautner 2003). 

The facial muscles were then imported from a 3D database and modified for size and shape to suit 
the skull morphology (shape) of the individual (Mahoney and Wilkinson 2012). To create the 
finished face model, subcutaneous fat and skin layers were attached in virtual clay over the muscle 
structure using the tissue depth markers as guides. Facial features such as the nose, mouth, eyes 
and eyebrows were all shaped following standard processes (for example, Rynn et al. (2009) for 
the nose, and with general reference to Rynn et al. (2010)), although the prominent large-lobed 
ears had to be modelled using the external auditory meatus, mastoid process and gonial angle to 
determine their position. These characteristic features were blended with the skin layer, the 
surface of the face was smoothed and the neck was added. Refinement and detailing of the facial 
features completed the basic model and the first stage of the process. 

In order to create a realistic and convincing appearance to the face, the 3D skin layer was 
imported into texturing software (Pixologic Zbrush 4R7). The 3D model was then textured, using a 
selection of brushes and alphas in the Zbrush library and appropriate digital image references, 
selected according to parameters such as sex and age at death, were projected/painted onto the 
surface of the 3D model using a Spotlight function. An image of the face viewed from the front 
was imported into Adobe Photoshop CC 2016, where eyes, hair and clothing were added digitally 
using appropriate references. The final 2D depiction is presented as a colour image, with a pale 
skin tone textured according to the reported age at death, ancestry and reference images for 
Scottish soldiers from the 1600s, all of which were provided by Durham University's Department 
of Archaeology. 

How accurate is the final image? Laboratory research employing blind studies suggests that it is 
possible to reconstruct a face from a skull accurately enough for a close friend or family member 
to recognise the individual (for example, Lee et al. 2012). However, facial reconstruction is not the 
creation of a portrait. There are inevitably some features that can never be determined from the 
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skeleton, no matter how detailed the assessment may be. Seemingly small changes do alter the 
appearance of a face; these include skin colour and condition, wrinkles, hair style, the colour of 
the eyes, the shape, colour and thickness of eyebrows, scarring and characteristic expressions, not 
to mention the addition of tattoos, piercings, clothing and accessories such as hats and facial hair. 
All these have had to be assumed in the reconstruction of the face. 
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