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Abstract 

A sample of skeletal remains, including an inhumation and a number of skulls which 
are housed at King Johns Hunting Lodge, Axbridge, Somerset, were given over for 
osteological analysis, including demographic and anthropological analysis. 

The analysis on the inhumation concluded that one individual was present within the 
sample. The individual was analysed and showed to be of Caucasian origin, male and 
aged approximately 35-55 years of age. Non-metric variations were recorded, 
however Stature analysis could not be carried out due to lack of suitable elements and 
equipment. Pathology was recorded on the burial where indications of joint disease 
and/or trauma to the cervical I vertebraes were observed. Dental pathology such as 
caries and calculus were present, as was an abscess manifesting itself on the palate 
directly behind the central incisors. 

Skulls and other skeletal elements from the Hay Wood Collection were also examined 
in relationship to the sex, Non-metric traits and pathology on the sample. In all seven 
skulls were examined and analyses showed that two males, three females, one 
unassignable sexed individual and one ambiguously sexed individual was present A 
variety of non-metric traits were observed, and one healed fractured humerus was 
recorded. Finally, future work that may be carried out on this sample was 
recommended. 
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Chapter 1 

1- Introduction 

This report refers to the analysis of some of the skeletal material housed at King Johns 
Hunting Lodge Axbridge, Somerset. The report has been carried out by the request of 
the Axbridge Archaeological and Local History Society (A.AL.HS). A pre-selected 
sample of one inhumation, believed to relate to the Roman period, and a set of seven 
skulls, many of which are of unknown date and relationship, were given over to the 
author for analysis and interpretation. Examination of the bones has, to some degree, 
already been carried out. However, a recorded inventory of the bones was not present 
which is the primary objective of the report. It was decided however that full 
examination alongside the inventory would take place. The skulls from Hay Wood 
were asked to be examined in relation to their race and sex, and also if any 
pathological variations were present. Each set of analysis will include a methodology 
and results including tables and diagrammatic information where appropriate. 

The particulars of the burial and skulls will follow shortly, it is felt however that a 
brief background to the sites may be useful. The information regarding the 
inhumation comes from the report on the excavations by Vince Russet (Russett 1989). 

1.1-The Inhumation 

. After a set of remains believed to be of late Roman date, were found under a garage in 
Axbridge (ST 43085444) a rescue dig was undertaken by members of the A.AL.HS 
to lift the remains in 1982. 

It was recorded at the time that the condition of the bones was very poor indeed, and 
a considerable amount of drying time was needed before cleaning or examination of 
the bones could be carried out. Because of the soils (tufa beds) the bones had been 
subjected to, many of the smaller bones were now missing, such as rib and 
carpal/tarsal bones. The late Dr. R Everton however, later studied the bones and his 
findings largely concur with this report. 

A second set of remains was also to be analysed. However poly vinyl acetate had been 
used to set the remains in the museum environment, and unfortunately the bones 
could not be lifted from the display. 

Hay Wood Skulls 

Information regarding the site history of Hay Wood, is taken from a report by A and 
R Everton (A and R Everton 1972). The cave in which the skulls were discovered, is 
situated on the Western Mendips (ST 341583). It was first investigated in 1957 and 
excavated until 1971. 

A range of finds was discovered including worked flints, Iron Age pot sherds, and a 
Romano-British pot. Human bones were discovered within a pile of large stones 
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within layer three. Within these stones and general area, several skulls and other 
human remains were uncovered It was concluded that the burials within the cave 
most probably represented burials of individual bones. It is unlikely that even taking 
into consideration taphonomic and animal activity, that all skulls and human remains 
represented whole burials. The date of the burials was believed to be of Mid-Neolithic 
date. Skull number four was accelerator dated by Oxford University in 1997 and gave 
a date of 4860BP+-65. 

A report on the remains was carried out by Dr. R Everton in which sex, stature and 
pathological variations were considered. Although this present report does not go into 
as much detail as the 1971 report, a brief account on the race, sex and non-metric 
traits observed in the skulls and other bones is given. 
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PART ONE- OSTEOLOGICAL ANALYSIS 

Chapter 2 

2-Inventory of Skeletal Elements 

A full inventory of the burial was undertaken (Table 1 ). Preservation and taphonomic 
factors have been taken into consideration, as have the post mortem damage sustained 
to the burials. From the inventory one individual was represented. 

2.2-:- Preservation 

As already mentioned preservation of the remains was poor due to the very wet 
conditions they had been in. However, the elements that had survived were not all 
poorly preserved. There was however a high degree of post mortem damage. It is 
unsure whether this is due to taphonomic factors or excavation and study. It is likely 
that due to the condition of the bone when excavated, this predisposed the remains to 
post mortem damage. 

Unfortunately the individual's skull was fragmented and this has made some of the 
analytical areas difficult. It should be noted however that in analytical areas such as 
race and sex, the observations from the skull were carried out using reconstructed 
elements and therefore may not be 100% accurate, although it was felt the analysis 
could be carried out in a satisfactory way. 

The skeletal elements recovered, recorded, percentage present and preservation for the 
burial are summarized below in Table 1. A key for all the analysis is also given 
below. 

2.3-Key 

L= left 

U=Un-sided 

Prox= Proximal 

Mid=Middle 

V.= Vertebrae 

PIM= Post Mortem 

R=Right 

NIP= Not Present 

Dist= Distal 

UNI= Unidentified 

M/Carpal= Metacarpals 

P/M/E=Post Mortem Erosion 

:MNI=Minimum Number of Individuals 

13/03/02 3 Jeni keen 
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Element L % R % u 

Frontal 1 
Parietal 1 
Temporal 1 
Zygomatic 1 
Palatine 1 
Occipital 1 
Spheniod 1 
Maxilla 1 
Mandible 1 
Cervical v. 7 
Thoracic 8 
V. 

LumbarV. 3 
Sacrum 1 
Sternum NIP 

Scapula 1 50 1 50 
Clavicle 1 95 1 90 
Humerus 1 95 1 100 
Radius 1 98 1 90 
Ulna 1 100 1 99 
M/Carpals 2 90+ 5 90+ 
Phalanges 7 80+· 5 90+ 

Scaphoid 1 90 1 100 
Trapezuim 1 95 1 80 
Hamate 1 100 NIP NIP 

Ileum 1 80 1 85 
Ischium NIP NIP 1 75 
Pubis 1 60 NIP NIP 

Femur 1 90 I 98 

Tibia 1 95 1 20 
Fibula 1 98 1 55 
Tarsals 4 80 3 80 
Phalanges 0 0 7 80 
Calcanuem 1 100 1 98 
Lunate 1 100 1 100 
Ribs 5 10 10 10- 5

5 
Patella NIP NIP NIP NIP 

Total No =111 
Total UNI =I Fragments = 38 
MNI I 

% 

99 
99 
95 
80 
100 
95 
98 
80 
100 

30 

10 

Skeletal Report 

COMMENTS 

All Skull derived bones of a 
fragmentary nature, but 
reconstruction has taken place. 
Some PIM edge erosion 

Preservation of Thoracic and 
Lumber V. very poor. Many 
unidentified vertebrae body and 
arches present. 

Plus 8 UNI sacral fraements 

Main Body area lost on R and L 
L= P/M 
L=P/M 
L=P/M 
L=P/M 
L= unsided x 2 
L= 1 Prox, 4 Mid, 2 Dist Phal 
R= 1-4 Prox, 1 Mid 

L and R= P/M/E 

L andR= P/M 
L andR= P/M 
L andR=P/M 
L=2-5th M/Tar 
R=l-5 Prox 1 Mid, 1 UNI Phal 

30 UNI rib fragments. L and R 1 st 

Rib located. P/M/E on edges 

Table 1: Inventory of skeletal elements recovered from the inhumation 
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Chapter3 

3- Race Estimation 

3.1-Methodology 

It should be noted at the onset that when discussing the race of an individual within an 
osteological context that it does not refer to the social, cultural or religious 
background of that individual. Instead biological race of the individual is inferred. It 
should also be recognised that when dealing with the skeletal remains of an individual 
that it can be difficult. to ascertain with 100% accuracy the racial affinity of that 
individual, this is highlighted more so when dealing with· burials in a fragmentary and 
poorly preserved state. 

Many different skeletal traits are employed in the ascertaining of racial affinity in 
skeletal remains. The more reliable area for race determination is thought to be the 
skull (White 2000:375), although the sacrum, femora (Ibid.), teeth (Ubelaker, 
1989:120) and metrical data of the skull (White 2000: 376) are also used. 

3.2-Results 

The individuals skull was well preserved, although reconstruction of many of the 
elements had taken place. It was not felt however that the results would be distorted 
due to this reconstruction, and many of the traits used in race determination were able 
to be employed. The traits displayed in the skull were determined to be of probable 
Caucasoid origin. Table 2 shows the results of the analysis. 

The results from the sacral analysis was severely hindered by the poor preservation 
and erosion of the element, and although analysis of this area was undertaken this 
factor must be stressed. The determination of race based on this element therefore 
should not be weighed heavily upon. However, what could be ascertained from the 
sacrum showed that the height of the first sacral body was lesser than the width of the 
alae. This trait has been associated mainly with the individuals of a Caucasoid affinity 
(Ibid). 

Due to lack of equipment, and to a lesser degree the state of the bone, metrical data 
from the femur could not be used to assign race. 

13/03/02 5 Jeni keen 
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TRAIT OBSERVATIONS RACIAL CATEGORY 
Overall Skull Morpholo,iv Small,rounded Caucasoid 
Cranial Length Long Caucasoid 
Cranial Breadth Narrow Caucasoid 
Cranial Height Low Negroid 
Samrital Contour Rounded Caucasoid 
Parietal Bossing Small to Medium Caucasoid 
Facial Height Short to high Caucasoid 
Facial Breadth Narrow to wide Caucasoid 
Facial Moroholo,iv Long, narrow Caucasoid 
Orbits Angular Caucasoid 
Interorbital Breadth Wide Negroid 
Nasal Aperture Unobservable Unassignable 
Nasion Unobservable Unassignable 
Nasal Root Contour "Steep led" Caucasoid 
Nasal Breadth . Medium to large Mongolid 
Inferior Nasal Spine Unobservable Unassignable 
Anterior Nasal Spine Unobservable Unassiimable 
Zygomatic arches Slight,retreating Caucasoid 
Palate Narrow to medium Caucasoid -

Sacral Traits Hyperbasal Caucasoid 

Table 2: Traits used for race determination and results 

In summary, although as already stated race detennjnation from this burial has .been 
hampered by the loss and fragmentation of certain elements, the individual would 
seem to be a Caucasoid individual. 
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Chapter 4 

4- Sex Estimation 

The study of the sex of an individual should not be mistaken with the concept of the 
gender of the individual, which are two very separate things (White 2000:362). Here 
the osteologist has drawn upon some of the techniques used in sex determination. 
These techniques like many of the areas of analysis, are often pre selected by the 
elements that have survived the burial context, and the preservation of those elements 
is. of vital importance in the accuracy of sex determination. Many of the traits used in 
sex determination are based upon sexual dimorphic traits (Ibid 362-3), and -although 
this .in some cases may be accurate, it has been shown that within human populations 
mariy variations exist and this fact alone cannot be relied solely upon (Ibid.). 

4.1- Methodology 

The determination of sex in individuals relies heavily upon the presence of the skull 
and pelvis. Metrical data can be used in sex determination however, due to post 
mortem changes and breaks and a lack of suitable equipment the analysis could not be 
carried out. The loss of important elements such as sections of the pelvis in this burial 
has made sex determination less reliable as would have been liked. 

Many have seen the pelvis as the most sexually reliable element for sex 
determination. Some authors have suggested (Krogman and Iscan 1986) that by using 
the pelvis alone 95-98% accuracy can be gained, whereas the use of the skull alone 
may give up to 90% accuracy. With the two elements combined 98% accuracy can be 
expected. However, in an ideal situation the complete skeleton would be available for 
study and would afford a near 100% accuracy in sex determination. 

Unfortunately not only the preservation and completeness of the skeleton can cause 
problems in identifying sex. Traits such as sexual dimorphism as already discussed, 
diet, age and lifestyle have been noted as perhaps causing variations in the skeleton, 
which may affect sexual markers. 

The sexual markers, traits and methods used in this report are outlined in Bass (1987), 
Mays (1998), White (2000), and Uberlaker (1989). 
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4.2-Results 

TRAIT SEX TRAIT SEX 

SKULL PELVIS 

General Size F Overall Shape M 

Architecture F Pelvic Inlet M 

Supraorbital Ridges F Pelvic Outlet u 

Glabella M Pelvic Cavity M 

Forehead M Auricular Surface M 

Orbital Outline M Iliac Crest M 

Zygomatic Process M Ileum M 

Zygomatic Bone M Sacrum u 

Suprameatal Crest F Sacral Alae M 

Mastoid Process F Preauricula Sulcus u 

Nuchal Area M Greater Sciatic Notch M 

Occipital Condvles M Acetablum M 

Palate u Obturator Foramen u 

Mental Protuberance M Ischial Spine u 

Lower n of Mandible M Ischial Tuberositv u 

Angle of Mandible M Pubic Ramus u 

Gonial Angle Flare M Pubic Symphasis Length u 

Ascending Ramus F Ischiopubic Ramus u 

Mandible Chin Shape M Subpubic Angle u 

Frontal/Parietal M Ventral Arc u 

Eminence's 
Temporal Ridges F Subpubic Concavity u 

PterygoidPlates u 

Table 3: List of traits and results gained from using cranial and pelvic morphology 

Key: U = Undetermined due to insufficient material 
F=Female 
M=Male 

The traits and results used in determining sex for this individual listed in Table 3 
indicate that the individual is more likely to be male. 
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Chapter 5 

5- Age at Death Estimation 

At present there is much controversy in the methods employed for ageing adults at 
death. Many of the methods that have been used in age estimation have shown that 
under estimation of mature individuals and over estimation of the ages of younger 
individuals has taken place (Molleson and Cox 1993). The individuals analysed in this 
report were aged using a variety of methods, many of which were determined by the 
elements present and did not necessarily reflect the most accurate of the methods 
available. It should be noted that in any age estimation, that the age given can only be 
an estimate and 100% accuracy cannot be given. 

5.1- Methodology 

Age estimation often relies upon the degenerative changes that take place in he 
skeleton over time. Areas used in study include the pubic symphasis (Brooks and 
Suchey 1990), auricular surface (Lovejoy et al. 1985), sternal ends of ribs (Iscan and 
Loth 1984) and dentition (Brothwell 1981). However, as discussed in relation to 
sexing, factors such as environment, nutrition among others can affect these changes. 
It should also be recognised that many of these methods entail a degree of subjectivity 
and this highlights the possible unreliability of those methods. Although many of the 
methods remain unsatisfactory at present, they are in the absence of new improved 
methods still employed. If all the problems are understood and accounted for it is felt 
by many that these methods should and can be employed. 

In the case of -younger individuals the accuracy for age at death determination is far 
better. Methods such as the analyses of epiphyseal fusion, especially the sternal ends 
of the clavicle (Krogman and Iscan 1986) and the sacrum (Mckern cited in Steele and 
Bramblett 1988) have been utilized. 

5.2- Results 

The results (Table 4) indicate an individual over the age of 35 years. Although the 
presence of osteophytes and lipping of the vertebral column is a degenerative method 
for age determination, the suspected overriding presence of pathology has meant this 
technique cannot be employed. However, the attrition patterns of the teeth and the 
relative lack of any degenerative change would seem to suggest that this individual 
was not particularly in old age, and therefore may have been between the ages of 35 
and 55 years of age. As mentioned previously however, the ageing of older individual 
is severely hampered methodologically, and this age bracket therefore should not be 
regarded as 100% accurate. 
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REFERENCE METHOD RESULT/COMMENT 
Brooks and Pubic Symphysis Unable to assess 
Suchey, 1990 
Lovejoy et al. Auricular Phase 4 
1985 Surface 
Iscan and Loth Sternal Ends of Unable to assess 

· ,1984 Ribs 
Flecker, 1942 cited Epiphyseal Humerus 
in Mays, 1998 Union 
Krogman and Sternal end of clavicle = 
Iscan, fused 
1986 
Mckern cited in Sacrum S 1-S2 = fused 
Steele and 
Bramblett, 1988 
Brothwell, 1981 Molar Eruption 3rd Molar located 

and attrition 

Table 4: Methods and age categories gained from the results. 
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AGE CATEGORY 

-----------------

35-39 years 

-----------------

21 years+ 

21+ 
. 

25-32 

20+ 
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Chapter 6 

6- Anthropological Analysis 

6.1- Stature Estimation 

Stature estimation is an important part of osteological analysis as it can provide 
information about changes in population demographics, for example it may show_ 
improvements in diet, or trace genetic and family groups or provide information about 
inbreeding of a population. 

6.li- Methodology 

As already discussed in relation to sex and age estimation, many other factors other 
than genetic, such as nutrition and environment, may affect the resuits gained. 
The use of the long bones is advocated, but when these are unable to be assessed then 
the upper limb bones may be substituted. Once the bones selected have been 
measured using an osteometic board, the following suitable formulae appropriate for 
the race, age and sex of the individual is calculated. Once this has been assigned the 
correct regression formula with the lowest standard error is then taken into 
consideration, and the stature can then be calculated. The method this has derived 
from and the formula's used are given by Trotter and Gieser (1952). If the individual 
was believed to be over 45 years of age adjustment factors would need to be 
calculated. 

6.1 ii-Results 

As already stated, stature could not be carried out due to the lack of appropriate 
equipment and because of the unsuitability of the bony elements due to post mortem 
damage. However, the summary above has been included for further information and 
general interest. 

6.2- Non-Metric Traits 

Non-Metric variation can also be known as discontinuous morphological traits, 
discrete traits, epigenetic variants (White 2000), discreta, non-metrical characters, and 
minor variants (Saunders 1989). 

The term however, is used to " encompass any minor anomaly of skeletal anatomy not 
normally recorded by measurement" (Mays 1998:102). The other defining 
characteristic of non-metric variations are that they may be present in the skeleton 
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without causing any signs or symptoms to the individual, they also do not act as 
indicators of disease. 

Non-metric variations have been recorded since the ancients Greeks (White 2000), at 
present over four hundred variants have been located in the skeleton, both axial and 
appendicular (Mays 1998). 

Some authors believe that the presence of certain traits may be related to genetics, and 
that the study of these traits may be used to " denote ' family groups' within 
cemeteries, cited as 'ethnic' indicators, or simply used to in9icate some type of 
vaguely defined ' relationship"' (Tyrrell 2000: 289). However, there is much 
controversy over this topic, and at present it would be inadvisable to state such claims 
without sound documentary records. 

6.2i-Methodology 

Many authors have pointed out the problems of recording and classifying non-metric 
traits. May (1998) has classified them into the following seven categories. 

❖ Variations in the number of bones and teeth- i.e. extra or missing vertebrae 
❖ Anomalies of bone fusion- i.e. metopism 
❖ Variation in bony foramina- i.e. presence or absence offoramina 
❖ Articular facet variations- i.e. squatting facets, extra articulations 
❖ Hyperostoses: traits characterized by localiz~d excess bone formation

i.e. atlas bridging, mandibular torus, bony outgrowths 
❖ Hypo-ostoses: traits characterized by localized deficiency of bone- 1.e. 

perforation/depression in bone 
❖ Variation in the form of the tooth crowns- i.e. shovel-shaped incisors 

As the classifications for non-metric traits are often difficult to define, the recording 
of them is equally difficult. Most osteological reports and analysis, simply report on 
the presence or absence of the traits. In some cases, for example the foramina, the size 
and number observed may also be recorded. The non-metric traits recorded for this 
burial can be found in Table 5. 

Non metric trait Left Right Non-
Sidable 

Metopic suture Present 
Supraorbital notch Complete Absent 
Supraorbital foreman Present Absent 
Pareiatal foremen Absent Present 
Sutural Bones: 
Lambdoid ossicle Present Present 
Aseterionic bone Present Unobservable 

Table S: Summary of the Non-metric traits observed in the inhumation 
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6.2ii- Results 

The burial presented a complete supraorbital notch on the left orbit, a supraorbital 
foramen also on the left orbit, and a parietal foramen located on the right parietal 
bone. Anomalies located in the sutural bones included a lambdoid ossical on both left 
and right sides of the skull, and an aseterionic bone, which was located on the left of 
the skull. However this metric trait should be viewed with caution, as its identification 
is not as certain as would be liked due to reconstruction of this area. Lastly the 
individual had a metopic suture of the frontal bone. 

6.3- Cranial and post Cranial indices 

Because of the nature of the reconstructed skull, and because of the lack of suitable 
measuring equipment the cranial and post cranial indices were unable to be carried 
out. 
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Chapter 7 

7- Pathology 

The pathological manifestations exhibited on individuals can tell the osteologist about 
a wealth of information. The health of the individual studied may indicate the diet, 
environment and in some cases occupation of the individual. The study of 
palaeopathology may also help in furthering our understanding of the health of 
different periods. In short the study of palaeopathology "provides primary evidence 
for the state of health in our ancestors and, combining biological and cultural data (the 
biocultural approach), palaeopathology has become a wide-ranging holistic 
discipline" (Robert and Manchester 1995:1). Many diseases however do not present 
themselves in the skeleton, it is therefore only the long running diseases that will 
manifest themselves in such a way (Mays 1998). 

The pathology observed on the inhumation will now be looked at with the different 
categories of pathology being discussed separately. 

7.1- Joint disease 

Joint diseases (also referred to as _ degenerative joint disease, osteoarthritis, 
osteoarthrosis and arthropathies (Roberts and Manchester 1995), are one of the most 
common medical complaints seen today .(McCarthy and Frassica 1998). They are also 
the most "frequently observed disorders in fossilized and archaeologic bone 
specimens" (Ibid: 317). 

At present over two hundred and fifty joint diseases are known, many of which 
present themselves in similar ways (Mays 1998). Because of these, specific diagnoses 
is still difficult to ascertain. The general characteristics of joint disease are that they 
can affect one or more bones of the body, and can cause bone formation and/or 
destruction. 

7 .1 i-Osteoarthritis 

Osteoarthritis is the most common type of joint disease observed in the skeleton 
(Robert and Manchester: 1995). It predominately affects those joints of a cartilaginous 
nature, where "loss of the articular cartilage and secondary changes to the 
subchondral bone" (McCarthy and Frassica 1998) takes place. Its aetiology however 
is still unknown, however, age, environment, diet and obesity, occupational stress and 
genetic predisposition are all thought to contribute to its advancement (Roberts and 
Manchester 1995). 
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The diagnosis of osteoarthritis has been recommended to be based upon certain 
presenting factors these are. 

1. Eburnation 
2. Osteophytes 
3. Porosity 
4. Joint shape/contour change 
5. Fusion 

The presence of eburnation has been seen as being pathognomic of osteoarthritis. 
However, if this were not present, then at least two of the above factors would need to 
be present for a diagnoses of the disease (Ibid.). 

Probable osteoarthritis was displayed on the 4th
, 5th and 6th cerviacle's. Pathology of 

the articular facets was displayed with low levels of porosity, new bone growth in the 
form of osteophytes and joint contour change was also displayed. However, no signs 
of eburnation were present. Although eburnation was not pre.sent, factors 2, 3 and 4 
from the above list were present thus leading to the diagnoses. 

However, due to the lack of eburnation, this highly concentrated area of pathology 
may also have been due to trauma, in which osteophytic growth was enabled. If it 
were to be believed that osteoarthritis is present, it would seem likely that it was 
within its initial stages and would not have affected the individual much in life. The 
thoracic and lumbar vertebrae were poorly preserved and therefore any other 
osteoarthritis of the spine could not be detected. · · 

7.2- Infectious, Metabolic disease and Trauma 

Infectious disease of the past was far higher in prevalence than that of today with the 
invention of antibiotics (Roberts and Manchester 1995) Infections are caused by 
micro-organisms and can affect the soft tissue or bone of individuals. Many infections 
in the past would have caused an early death, and therefore many of the diseases 
present in a population cannot be seen in skeletal samples. 

The infectious diseases cover a wide range of disorders from leprosy to non-specific 
diseases such as osteitis. Infectious disease is generally divided in to two areas, non
specific and specific infectious disease. The non-specific diseases can affect all areas 
of the bone and skeleton. Specific infections disease however, may target certain areas 
of skeleton and have clear patterns and characteristics associated with a disease. 

The metabolic diseases cover a wide range of diseases that may be initiated by dietary 
and/or hormonal imbalances, and have also been seen as indicators of stress in an 
individual to these factors (Roberts and Manchester 1995). Of course as with many of 
the diseases, genetic predisposition and immune status will vary the extent of 
response to such diseases. 

As with the results on stature, no infectious or metabolic disease was located on the 
individual, however the above information was included for further reference. Also no 
trauma injuries relating to breaks, fractures or head injuries were located. 
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Chapter 8 

8- Dental inventory and Oral health 

Teeth are a valuable resource to the osteoarchaeologist. Teeth, because of their 
makeup, are one of the most common surviving elements found within the burial 
context (Buikstra and Uberlaker 1994). Teeth also can tell us about a variety of 
information such as diet, stress, cultural behavior, occupation, dentistry and oral 
hygiene (Roberts and Manchester 1995). They are also used to aid the analytical 
study of age at death and disease (Buikstra and Uberlaker 1994 ). 

It is important to note that dental disease and associated anomalies are "with the 
joint diseases the most commonly occurring anomalies reported for ancient human 
populations" (Robert and Manchester 1995: 44). Not all dental disease was observed 
in the sample in study and therefore only the pathologies located will be commented 
upon. 

8.1- Inventory 

The individual had excellent preservation with a full set of dentition, excluding the 1st 

left incisor and left and right 2nd and 3rd molars. 

Table 6 shows the inventory and/or dental observations for the individual. 
Measurements of the dentition could not be taken due to lack of suitable equipment. 

8.2-Attrition 

Attrition is the result of the masticatory process on dentition, it usually affects the 
occlusal surfaces of the teeth which results in the eventual wearing away of the 
crowns of teeth (Roberts and Manchester 1995). However "attrition is not a dental 
disease per se but can predispose to other dental pathological conditions, e.g. Caries 
and abscesses" (Ibid: 52). Attrition can also be affected by many other factors such as 
diet, food types, occupational or habitual behaviour and pathology. 

8.2i- Methodology 

The methodology and scoring system used in this report has been taken from the 
Buikstra and Ubelaker (1994) standards in which they have adapted a system by 
Smith (1984 cited in Buikstra and Uberlaker, 1994:52), for the incisory and canine 
dentitions. For the molars a system devised by Scott (1979, cited in Buikstra and 
Ubelaker: 1994: 53) has been utilized. All definitions for the scoring systems used can 
be found within these texts. In all cases the left dentitions are used only for scoring, 
where this is not possible the right may be substituted. 
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Tooth Attrition/ Caries Abscess 
wear 

M stage 
A M3 UIO 

.. 
UIO UIO 

X M2 UIO UIO UIO 
Ml NIA A A 

R P2 NIA A A 
I Pl NIA A A 
G C NIA A A 
H I2 NIA A A 
T 11 NIA A A 

Tooth Attrition/ Caries Abscess 
wear 

M staee 
A 11 UIO UIO U/O 
X I2 2 A A 

C 2 1-OC A 
L Pl 3 1-OC A 
E P2 3 1-OC A 
F Ml 3 1-OC A 
T M2 UIO U/O UIO 

M3 U/O U/O UIO 

Tooth Attrition/ Caries Abscess 
wear 

M stage 
A M3 NIA 1-OC A 
N M2 NIA 2-OC A 

Ml NIA A A 
R P2 NIA A A 
I Pl NIA A A 
G C NIA A A 
H I2 NIA A A 
T 11 NIA A A 
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Calculus- surface Stage 

UIO UIO 
UIO UIO 
B&L 2 
B&L 1 
B&L 1 
B&L 1 
B&L 1 
B&L 1 

Calculus-surface Stage 

U/O UIO 
L 1 
oc 1 
B&L 1 
B&L 1 
B&L 1 
UIO U/O 
UIO UIO 

Calculus-surface Stage 

B 1 
B&L 2 
B&L 3 
B&L 2 
B&L 2 
B&L 3 
B&L 2 
B&L 2 
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Tooth Attrition/ Caries Abscess Calculus-surface 
wear 

M stage 
A 11 2 A A L 
N 12 2 A A B&L 

C 2 A A B&L 
L Pl 2 A A B&L 
E P2 2 1-0C A B&L 
F Ml 3 A A B&L 
T M2 3 2-0C A B&L 

M3 3 A A B&L 

Table 7: Dental Inventory and pathology 

Key 

11 = 1st Incisor 
c=·canine 
P2= 2nd Pre-molar 
M2= 2nd Molar 

A=Absent 
U/0= Unobservable 
L= Lingual surface 

8;2ii-Results 

12=2nd Incisor 
Pl= 1st Pre-molar 
Ml= 1st Molar 
M3= 3rd Molar 

NIA= Not Applicable 
OC= Occlusal surface 
B= Buccal surface 

Skeletal Report 

Stage 

1 
1 
1 
1 
1 
1 
1 
2 

The system just described, uses stages of attrition from 1 through to 8. The attrition 
rate from the inhurnantion did not exceed stage three with the majority of the teeth 
within stages two. The attrition patterns observed were uniform over the dentition, 
and no anomalous wear patterns from over use of one area or occupation was 
observed. 

8.3- Caries 

Caries are one of the most common types of dental pathologies. They are 
characterized by dark cavities found on the tooth enamel (Buikstra and Uberlaker: 
1994 ), and can occur on any surface of the tooth and root if exposed. Hillson ( 1996) 
has stated that the molars are primarily targeted with the pre molars and anterior teeth 
in respective order. Caries are caused by the " fermentation of food sugars, 
especially sucrose, in the diet by bacteria that occur on the teeth" (Roberts and 
Manchester 1995), this in turn cause the demineralization of the teeth where cavities 
can form. There are at present four factors that may predispose to the formation of 
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carious lesions. The list compiled below is taken from Robert and Manchester (1995: 
46). 

❖ Environmental- trace elements within food/water 

❖ Pathogenic- bacteria 

❖ Exogenous- diet, oral hygiene and dental treatment 

❖ Endogenous- shape and structure of the teeth 

8.Ji- Methodology 

The surface area affected by caries was recorded, a gradient system of one to three 
was employed denoting the size of the caries, where one denotes small and three 
denote large. In all cases of observed caries they were small in nature. 

8.Jii- Results 

Within the burial ten small caries were observed. Four small caries were individually 
located on the left canine, 1st and 2nd pre-molars and 1st Molar of the maxillary 
dentition respectively. All caries were found on the occlusal surfaces. 

Within the mandibular dentition caries located on the occlusal surface were recorded 
on the left second and third molar and right 2nd pre-molar and 2nd molar, again these 
were small in nature. 

8.4- Abscesses 

Abscesses can occur for a variety of reasons. The activity and progression of caries as 
discussed above may lead to abscess formation, excessive attrition, periodontal 
disease, trauma and subsequent infection may also pre dispose to the presence of an 
abscess (Buikstra and Ubelaker 1994, Robert and Manchester 1995). 

Abscesses form due to the infiltration of bacteria through to the pulp cavity of a 
tooth. This, as just stated, may happen because of a number of reasons. However, 
infection and inflammation of the area endures where pus will collect within the 
cavity. Once this process has started the pus will continue to accumulate and pressure 
will build in the affected area until a hole or sinus is created (Ibid.), thus releasing the 
pus through the opening created in the jaw or tooth root itself. 
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8.4i- Methodology 

The side and area of the abscess was recorded, alongside a categorizing system based 
on size of the abscess observed This system located the abscess as being a 1, 2, or 3 
category abscess, with one (small) representing an abscess of less than 3mm in 
diameter, two (medium), representing an abscess of between 3-7mm in diameter and 
three (large) representing an abscess of over 7mm in diameter. 

8.4ii- Results 

An abscess ( category 2) was located directly behind the central maxillary incisors, on 
the palate. The abscess had created an opening inferiorly through the bone. Although 
it would seem that not direct involvement with the dentition was affected by this 
pathologic episode, an X-Ray of the area may reveal further information. 

8.5- Calculus 

Like caries, calculus is another commonly found dental disease. It is thought to be 
initiated by the build up of dental plaque, which contains micro-organisms, which 
then mix with the _saliva produced in the mouth. These factors then lead to the 
mineralisation of the plaque if not removed termed calculus (Roberts and Manchester 
1995). 

Within the term calculus there are two defined types, supra gingival ( above the gum

line) and sub gingival (below the gum line). These can be distinguished by a 
difference in colour and texture. Supra gingival can be· seen as a brown or grey colour. 
which is also thicker in appearance, whereas the sub gingival type is characterized by 
a green or black colour and is noted for being harder (Ibid.). Within the sample 
analysed, all cases of calculus was of the more commoner supra gingival type. 

There are certain areas within the dentition that have been shown to predispose to 
calculus build up, because of the involvement of the salivary glands the teeth nearest 
these areas are more commonly affected. 

8.5i- Methodology 

The calculus build up was recorded on four ·grades, 

A= absent 
1 = small/slight amounts 
2 = moderate amounts 
3 = large amounts. 

The surface area affected was also recorded. 
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8.5ii- Results 

Calculus was observed on all maxillary dentition. Bilateral involvement of the buccal 
and lingual surfaces seemed to have been targeted. The stage of calculus was however 
low, with only the left 1st molar having a calculus stage of two. 

The mandibular dentition was in comparison much worse in terms of calculus. 
However, apart from the right 1st Molar and canine, which had a grade of three given, 
all other affected teeth showed a calculus involvement of grade one or rarely two. 
Again as was shown with the maxillary dentition, bilateral involvement of the buccal 
and lingual surfaces were targeted. 

This amount of calculus suggests poor oral hygiene and influence from diet, probably 
reflecting a high intake of sucrose (Roberts and Manchester 1995). 

8.6- Bite 

Bite is observed from the patterns that are caused through attrition or wear of the 
teeth. There are three categories of bite; under bite, bite-to-bite edge and over bite. 
Bite can be used to study population dynamics, family groups and genetics and 
evolution among others. 

The individual was heavily reconstructed around the mandibular attachment area. 
Therefore bite was difficult to assess. However, to is believed that a bite to bite or 
slight over bite of the dentition my have been present. No distinctive wear patterns 
could be observed on the individual and therefore bite cannot be accurately assessed. 
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Chapter 9- Conclusion 

9.1- The Burial 

The burial was in a fairly good state of preservation. However some areas were in a 
fragmentary nature making some areas of analysis difficult of impossible to carry out. 
Race determination was carried out using morphological traits of the skull and pelvis. 
Not all traits could be analysed due to the fragmentary nature of the samples, however 
it is believed that the burial represents a Caucasian individual. 

Estimation of sex was also carried out. When analysed the burial showed far more 
male traits than female. Based on these observations the individual was considered as 
being male. Age at death estimations carried out on the samples revealed estimated 
ages of 35-55. 

The · anthropological analysis concentrated on the non-metric traits. Stature 
estimations of the individual and cranial and post-cranial indices could not be carried 
out due to the preservation of the bones. Non-Metric traits however were observed in 
the individual, and although these findings can tells us nothing directly about the 
individual, some have felt non-metric traits may locate genetic groups and families, 
therefore cross comparison with associated burials may reveal such traits. 

Pathological observations of the individual showed a limited number of conditions. 
Osteoarthrosis (Osteoarthritis) of the spine (possibly due to trauma or infection) was 
located. No other pathological markers were observed. 

The dentition of all the individuals was in an exceHent state with only the left central 
maxillary incisor, and 2nd and 3rd maxillary molars missing. Limited caries, abscesses 
and attrition were observed. However, calculi build up in the individual was observed 
in which the mandibular dentition seemed to be affected to a greater extent than the 
maxillary dentition. Bite was observed although tentively and it is ·believed that a 
slight overbite may have been present in life. 
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10-The Hay Wood Skulls

Seven of the nine Hay Wood skulls and a few other associated skeletal elements were 
given over for study, in which a simple examination of the sex, non-metric traits and 
any other pathological manifestations was carried out. 

Below a list of the findings is given. 

Skull 1 

Sex: Female Traits: Small Morphology 
Sloping Forehead 
Short Parietal eminences 
Thin Zygomatic arches 

Non-metric traits: Left supra-orbital notch 

Pathology: Calculus, impacted 3rd left molar 

Skull 3 

Sex: Unassignable due to insufficient data. 

Non-metric traits: Left and right supra-orbital foreman's 
Left parietal notch 

Pathology: Left humerus associated with skull has a well-healed probable 
oblique fracture to the shaft. Would have happened during life as large amount of 
callus growth and healing present. An X-Ray would be needed to confirm which type 

of fracture was present, and to what degree opposition and apposition had taken place. 

Skull 4 

Sex: Female Traits: Small Morphology 
Smooth brow and Sloping Forehead 
Short Parietal eminences 
Thin Zygomatic arches 
U Shaped palate 
Small inflected mastoid process 
Smooth occipital prominence 

Non-metric traits: Left supra-orbital foreman 
Right supra-orbital foreman X 2 

Pathology: 1st Pre-molar caries, attrition to all dentition very worn grade 6+ 
Abscess on palate directly behind central incisors 
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Skull 5 

Sex: Female Traits: Small Morphology 
Sloping Forehead 
Small occipital eminences 
U Shaped palate 
Small inflected mastoid process 

Non-metric traits: Left supra-orbital notch 

Skeletal Report 

Pathology: Very bad dentition. Attrition stage 6-8 on all teeth apart from the 
molars which are stage 4-6. Abscess present on palate directly behind central incisors. 
Caries present on 1st molar (right maxillary), left 2nd pre-molar (Maxillary). 

Skull 6 

Sex: Female/Male? Ambiguous results/unassignable 
Traits: Small Morphology 

Vertical, full Forehead 
Large, occipital protuberances 
Inverted but large mastoid processes-

Non-metric traits: Left partial supra-orbital notch X 2 
Complete right Supra-orbital notch 

Pathology: Low levels of Calculus but high levels of attrition to all teeth 

Skull7 

Sex: Male Traits: Large Morphology 
Sloping Forehead 
Large mental protuberances 
Large occipital eminences and bun 
Prominent glabella 
Thin Zygomatic arches 

Non-metric traits: Left supra-orbital notch 
Right partial supra-orbital notches X 2 

Pathology: None Observed 
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Skull 9 
Sex: Male Traits: Med/Large Skull Morphology 

Sloping Forehead 
Prominent brow ridges 
Large mastoid processes 
Smooth Occipital Protuberances 

Non-metric traits: Apical bone present 

Pathology: None observed 

10.1- Bay Wood Conclusions 

Skeletal Report 

Of the seven skulls analysed one was unassignable to sex due to insufficient data. One 
was of uncertain sex due to having equal male and female traits, and of the rest two 
were deemed as male and three as female.·However, as already mentioned within the 
main text in regards to sexing, using the skull alone gives only 90% accuracy. Many 
Non-metric traits were observed throughout the group and oral hygiene was seen to 
have been particularly bad within some of the individuals. Not much can be con
cluded from such a group without further contextual details and body elements. 

11- Future work 

The analysis of human remains is never exhaustive. There have been a number of 
scientific techniques that have not been abl~ to be performed on the sample. These 
may have included DNA analysis to determine more accurate the sex of the 
individual, family groups and research into using DNA to reconstruct pathological 
origins, prevalence and demise (Brown: 2000). Dietary analysis form the bones and 
teeth (Mays: 2000), especially of the calculus (Roberts and Manchester: 1995) may 
also have been performed to reconstruct the diet of individuals. 

Dating of the bone by radio carbon dating would also be beneficial not only in 
relation to the understanding of the site as a whole and the individual's context, but so 
that evaluation of the observations seen in the skeletons could be assessed in relation 
to the periods they were recovered from. Often particular traits in diseases, trauma 
and diet displayed in human remains are common to a particular period and much can 
be understood from assessing the cultural adaptations of the time. It is hoped also in 
the future that more sound ageing methods will be in place. 
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