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1.0  Executive Summary 
 
Guard Archaeology Limited undertook the analysis of two assemblages of disarticulated human bone recovered at Farr, by 
Bettyhill in Sutherland during 2010 and 2011 when they were observed eroding from a sand dune system. The analysis was 
commissioned by Historic Scotland under the terms of the Human Remains Call-Off Contract (HRCC) and was carried out at 
Guard Archaeology in Glasgow on February 2012.  The remains were recovered from two separate areas 10 metres apart 
and predominantly comprised of disarticulated material.  The partial remains of at least one  probable male individual was 
recovered from each area (sk1 and sk2) and during analysis it was concluded that both the assemblages may in fact contain 
the remains from the same individual.   
 
 
2.0 Site Background and Burial Context  
 
The human remains were recovered from two areas at Farr, by Bettyhill when they were unexpectedly exposed during 
episodes of erosion of the sand dune system.  Sk1 bone assemblage was recovered by Northern Constabulary in 2010 and 
was located 10 metres to the north-west of sk2 bone assemblage which was excavated and recovered by Guard Archaelogy 
in 2011 (Rennie 2011).  The latter bones were spread over two discrete areas located 500 mm apart.   Unfortunately due to 
the shifting nature of the sand dune system and the disturbance of the burial context the date of the bones remain 
unknown at present.   
 
The analysis was undertaken at Guard Archaeology in February 2012.  
 
 
3.0 Aims and Objectives 
 
The aims and objectives of the post-excavation work were to: 
 

 establish the minimum number of individuals represented within each bone assemblage 

 to determine the sex and age at death of the individual(s) where preservation allows 

 to record any skeletal pathology to aid assessment of the health status of the individual(s) present 

 to identify and record any non-metric traits  

 to obtain metric data for analysis of stature and bone morphology 

 to obtain samples for further scientific techniques including radiocarbon dating and 

 to compare the findings with other burials of similar periods  
 
4.0  Methodology 
 
The macroscopic analysis was conducted using standards outlined by Buikstra and Ubelaker (1994) and Brickley and 
McKinlay (2004) and recorded on GUARD pro forma skeletal recording sheets.   
 
 
 
5.0  Completeness and Surface Preservation 
 
Skeletal completeness was calculated on the percentage of the skeletal material present for analysis and on the surface 
erosion of the cortical bone in accordance with McKinley (in Brickley and McKinley 2004). 
 



 
 
6.0  Minimum Number of Individuals (MNI) 
 
The Minimum Number of Individuals present in both assemblages was calculated using the most commonly repeatable 
skeletal elements and those of differing skeletal age. 
 
7.0  Sex Estimation 
 
Biological sex for adult individuals was calculated using standards outlined by Buikstra and Ubelaker (1994).  It was based on 
the analysis of the sexually diamorphic features exhibited in the skull and pelvis where they survived.   
 
8.0  Age Estimation 
 
The age at death of the individual present was calculated using methods outlined by Buikstra and Ubelaker (1994), these 
included dental development, epiphyseal fusion and bone degeneration where observable.  Calculating the age at death for 
adult remains is in general problematic due to the completion of skeletal and dental maturity.  The main method of 
assessment is the observation of age related changes such as skeletal degeneration in areas including the pubic symphyses 
and auricular surface of the pelvis.  Unfortunately, these degenerative changes can occur at different times with factors 
such as physical activity and genetic predisposition influencing bone deterioration.  The table below outlines the age 
categories used during the analysis. 
 
Table 1: From Buikstra and Ubelaker (1994:9) 
 

Foetal < birth 

Infants b– 3 years 

Children 3 – 12 years 

Adolescents 12 – 20 years 

Young Adult (YAd) 20 – 35 years 

Middle Adults (MAd) 35 – 50 years 

Old Adults (OAd) 50+ years 

 
9.0  Metric Traits 
 
The stature of the individuals present in the burial assemblages was calculated using complete long bone length where they 
survived (Trotter 1970).  Unfortunately, due to the partial and fragmentary state of the long bones this was generally not 
possible.  
 
Measurements were also taken of the femur and tibia where they survived to assess bone morphology.  Bass (1995) was 
used to calculate the platycnemic and platymeric indices which are used to calculate bone shape as it is thought that 
physical activity can influence shape via mechanical stress.  
 
 
 
 
10.0  Non-metric Traits 
 
Non-metric traits are skeletal variants that are recorded as either present or absent.  They are generally regarded as either 
genetic or environmental in origin and have been used to observe for similarities in population groups. The traits were 
recorded in accordance with Berry and Berry (1967),  Buikstra and Ubelaker (1994) and Finnegan (1978).  
 
 
11.0  Health Status and Palaeopathology 
 
In the absence of documentary records human bone can provide evidence of disease although the information it provides 
can be limited and, at times, ambiguous.  Bone has a very limited response to disease and most disease processes do not 
affect bone tissue and therefore remain unrecorded in the archaeological literature.  Those of short or relatively short 



duration such as acute infectious diseases will either be resolved or kill the individual before any bony changes can take 
place and even those of longer duration, for example, many cardiovascular and respiratory tract conditions will leave no 
trace on the human skeleton.   However, certain diseases are more easily recognizable and include dental disease and 
degenerative joint disease which can be observed on even isolate bones, despite remains being fragmentary. 
 
Each bone was observed for evidence of pathology and then it was recorded according to possible cause.  Unfortunately, 
due to the fragmentary nature of many of the bones present, predominantly due to post mortem damage and erosion, it 
was difficult to diagnose disease with overall certainty as most diagnosis usually requires a complete skeleton which can 
then be examined for overall distribution patterns of observable lesions.     
 
 
12.0  Results 
 
Table 2 
 
Summary of data obtained from excavations at Farr, Bettyhill: 
 
 

Site 
Skeleton 
No/Context. 

Sex Age Preservation *Pathology 
Associated 
Material 

Excavated 
2010 

Sk 1 Male >16 years  40%, grade 3-4 DD - 

Excavated 
2011 

Sk 2 Male >14 years 60%, grade 3-4 DD Animal bone x 1 
fragment 

*DD – Dental Disease 
 
 
12.1   
 
Skeleton 1 (excavated 2010)  
 
Completeness and Preservation   
Preservation of this skeleton was fairly poor with only 40% available for study.  The thoracic cavity was mostly absent as 
were both hands and feet, the right arm, both fibula, the left tibia, the sacrum and the right innominate.  Most of the bones 
which were present, which included the skull, had slight to moderate post mortem damage and all bones had cortical 
surface erosion estimated at grade 3-4 (McKinley in Brickley and McKinley 2004).  Much of the bone was bleached white in 
colour suggesting exposure to the elements for a period of time while the skull had slight green staining from contact with 
vegetation on the left side while the right parietel was a more beige/brown colour suggesting that this side was less 
exposed.  
 
MNI and Biological Sex  
A minimum number of one individual was present and was deemed to be of probable male sex based on pelvic and skull 
morphology.  This included observation of the pelvic pre-auricular surface, auricular surface and acetabulum which were 
predominantly male in characteristic while the sciatic notch was indeterminate.  The supraorbital ridge, orbital ridge and 
angle of ramus were also all predominantly male in characteristic while the nuchal crest, zygomatic process and chin shape 
of the skull were indeterminate.   
 
Age at Death  
Those bones which had relatively undamaged epipyseal ends, such as the humerus, tibia and femur,  showed complete 
fusion, suggesting that a combined minimum age of >16 years had been attained by this individual prior to death (Scheuer 
and Black 2004).  It was also noted that the spheno-occipital sychondrosis of the skull was also fully fused which in male 
individuals usually commences at 13 years and is normally complete by 18 years (Scheuer and Black 2004).  The dentition 
which was present had also fully erupted except the 3rd molars (wisdom teeth) which were unerupted.  According to 
Scheuer and Black (166:2004) 3

rd
 molar development and eruption is usually complete during adolescence/early adulthood 

which could suggest that this individual is relatively young in age.  However, the absence of 3
rd

 molars can also be due to 



their congenital absence (agenesis) and/or impaction which can result in their non-eruption (Hillson, 1998) although this 
can only be confirmed through radiography.  Unfortunately observation of possible bone degenerative changes was 
hindered due to the relatively poor state of most of the bones which made this method generally impossible.   Based on the 
present evidence it is suggested that the above individual has a minimum age of 16 years at death.    
 
Stature   
Unfortunately height could not be obtained due to the incomplete state of the surviving long bones.  Both femurs looked 
relatively robust with fairly prominent muscle attachments.  They also had possible 3

rd
 trochanters although due to post 

mortem erosion this could not be securely identified.    
 
Non-metric Traits 
Only one, possibly two, non-metric traits were observed from skeleton one and are listed in the table below 
 
Table 3   
      
Non-metric Traits 
 

Trait Right Left Number 

Mandibular Tori P (1) A 1 

3
rd

 Trochanter  ?P ?P 2 

*P – Present; A – Absent 
 
 
 
Skeletal Pathology 
 
Dental Pathology 
 
The surviving teeth which included the maxillary right 1

st
 and 2

nd
 molar and the mandibular right 2

nd
 premolar, 1

st
 and 2

nd
 

molars had evidence of dental attrition on their crown surfaces.  Most was slight although the 2
nd

 mandibular molar was 
moderate with exposure of the underlying dentine.   
 
A dental tori was also present on the lingual surface of the mandible at the position of the unerupted right 3

rd
 molar.  This 

was classed as slight in accordance with the standards outlined in Brickley and McKinley (2004).   
 
 
Skeleton 2 (excavated 2011) 
 
Completeness and Preservation 
Preservation of this skeleton was fair with at least 60% available for study although most of the long bones contained post 
mortem damage at their distal and proximal ends and their cortical surfaces were slightly roughened due to  post-mortem 
erosion.  The right arm was present, as were the left radius, lower right leg and left fibula.  Most of the vertebrae were 
present although most bodies were either absent or very fragmentary and the spinous and transverse processes were 
missing.  Several of the small long bones of the hands and feet were present although were similar in preservation to the 
long bones with missing distal and proximal ends.  A fragmentary right innominate was also found and the 1

st
 sacral 

vertebrae.  Both patella were also located, several fragmentary ribs and the right clavicle.  Most of the bone was white with 
several fragments beige/white in colour suggesting exposure to the elements for  a period of time although the detached 
distal end of the right tibia was brown in colour as were 19 loose permananet teeth which were found in a small group to 
the immediate north-west of the main grouping of bone.  Cortical surface erosion was estimated at grade 3-4 (McKinley in 
Brickley and McKinley 2004). 
 
MNI and Biological Sex 
A minimum number of one individual was present within this assemblage and was deemed to be of probable male sex 
based on pelvic morphology.  This included observation of the pre-auricular surface, auricular surface and acetabulum 
which were all predominantly male in characteristic.  The sciatic notch was of indeterminate sex.  Unfortunately the skull 
was not present. 
 



Age at Death 
All bones present which were relatively complete had total fusion at their epiphyseal ends, suggesting that an overall 
minimum age of >14 years at death had been attained (Scheuer and Black 2004).  The permanent dentition appeared fully 
developed although there were no 3

rd
 molars present. All the teeth had closure at the root apex which based on estimates 

for the 2
nd

 mandibular molar suggests an age range of >13.9 years in male individuals (Smith 1991 in Scheuer and Black 
2004).  Unfortunately the auricular surface of the pelvis was too eroded to observe for any age-related changes.   
  
Stature 
Unfortunately stature could not be estimated due to the incomplete state of the long bones. 
 
Non-metric Traits  
No non-metric traits were observed 
 
Skeletal Pathology 
 
Dental Pathology 
 
Only slight to moderate dental attrition (wear) was observed on most of the occlusal surfaces of the teeth with the 
exposure of the underlying dentine in several teeth such as the canines.  Most of the crowns also had slight erosion to their 
surfaces although this has been attribued to post-mortem erosion rather than a pathological reason.   
 
13.0 Discussion 
 
Both bone assemblages (sk1 and sk2) contained the incomplete remains of at least one individual of probable male sex.  
During analysis it was noted that when comparing both assemblages there was no duplication in bone elements and that 
many of the bones appeared to be of similar size and shape.  Several of the loose teeth from sk2 also fitted into the sockets 
(upper left 1

st
 and 2

nd
 molars) of the skull from sk1 although this was not consistent for all the loose teeth and may be 

attributed to the post-mortem erosion and damage to some of the tooth crypts and the erosion to several of the loose 
teeth.  Comparison of the length of corresponding left and right limbs unfortunately could not be undertaken due to the 
incomplete length of all of the long bones. However, comparison of the cross-section diameter of the diaphyses for several 
bones such as the tibia, humerus and femur was undertaken and revealed very slight assymetry in size.  However, research 
has revealed that bilateral assymetry is a relatively common occurance and is thought to be multi-factorial in aetiology 
encompassing activity patterns, structural loading and genetics (Larsen 2000).  Both the right and left femurs appeared 
quite robust with fairly prominent muscle attachments suggesting that the individual may have lead a physically active 
lifestyle.  

No pathology was observed on the bones although many had marked surface erosion which would hinder the survival of 
many pathological conditions.  Dental attrition was present in most of the surviving teeth and could be the result of a 
coarse dietery intake.  Attrition usually occurs on the occlusal (biting) surface when the teeth come into contact with each 
other (Roberts and Manchester 1999).  During processing many foodstuffs may well have become contaminated with 
particles such as windblown sand.  This could have resulted in a coarser dietary intake increasing the levels of attrition 
suffered.  Tooth wear is not a pathological condition although it can predispose an individual to other diseases such as ante-
mortem tooth loss and root caries formation (Aufderheide and Rodriguez-Martin 1998, Roberts and Manchester 1999), 
although it must be noted that there were no other dental conditions observed.  According to Roberts and Manchester 
(1999) mandibular tori are small bony lesions which develop on the inner surface of the jaw and are a sign of masticatory 
stress and often associated with heavy dental attrition.   
 
The actual date of death of the individual is unknown due to the disturbed state of the burial context and the absence of 
any associated datable artefacts.  However, according to Rennie (2011) the assemblage sk2 bones appeared to be in 
roughly anatomical position despite disturbance and suggests that the burial was an extended inhumation.  However, there 
is no evidence to suggest that it was in the prone position (face down) with the lack of weathering on the right femur 
suggesting that it may have been in the supine position although this is conjecture only.   
 
If both bone assemblages are from the same individual then it is difficult to account for the slightly different locations.  
However, those bones lifted by the Northern Constabulary in 2010 mostly comprise of the larger bones which tend to stand 
more upright rather the smaller bones which are less 'bulky'.  These may have been noted by individual/s who then 
gathered and removed them so that they were all together prior to the rest of the inhumation becoming exposed.  Several 



of the small bones such as those of the hands, feet, ribs and sternum are not present although due to their size and the 
overall disarticulated state of the burial may have become lost over time.     
 
14.0 Conclusion 

A total of one individual was recovered from both bone assemblages and probably represents a male individual who had 
reached at least adolescence/early adulthood at death.  The cause of death is unknown. 

15.0 Further Work 
 
Radiocarbon dating would help confirm the dates of both the assemblages and their contemporaneous.  Due to the 
possibility that both bone assemblages are from the same individual it is proposed to date both the left and right ulna as 
each bone came from one of the assemblages.  Dating would also help provide more insight into the burial context within 
the immediate locale and wider geographical area. 
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