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Volume 12 Fascicule 1 

The Cemetery of St Helen-on-the-Walls, Aldwark 
By Jean D. Dawes and J. R. Magilton

Introduction 

St Helen’s cemetery, the first of the medieval cemeteries of York to be extensively excavated 
(Fig. 1), lies within the medieval walls and east of the legionary fortress. The site was formerly 
occupied by the Victorian Ebor Brewery, demolished to make way for housing redevelopment 
due initially to begin in the autumn of 1973. The area available for excavation, bounded on the 
north-east by the city walls, on the north-west by the 18th century almshouses of the Merchant 
Taylors, on the south-west by the street Aldwark and on the south-east by cottages adjoining St 
Anthony’s Hall Annexe (Fig. 2) was completely cleared of buildings, but part of the area had 
been disturbed by Victorian cellars and other substantial modern features. The work was carried 
out by kind permission of Shepherd Homes Ltd in advance of their development. 

Although the parish of St Helen-on-the-Walls retained its identity for secular purposes until 
1900, most York topographical writers located the church within the east angle of the legionary 
fortress, not on the site excavated. It is, however, clear from a re-assessment of the documentary 
evidence that the church found beneath the Ebor Brewery was the parish church known to have 
existed until 1549-50, when it was made redundant and demolished (A Y 10/1, 10–11; Palliser, 
1974). Copies survive of at least 27 wills of parishioners which run from 1389, and of these 23 
request burial in the church or churchyard (p. 18). 

An initial exploration was begun during the autumn of 1972 by members of York Excavation 
Group, one of whose trenches, in the north corner of the site, revealed substantial medieval 
wall footings and a number of skeletons aligned to the structure. As the excavation of a large 
medieval building was beyond the resources of an amateur group in the time thought to be 
available, York Archaeological Trust took over and mechanically removed topsoil and rubble 
from a rectangular area measuring 14m by 23m to the south-west of the original trench. The 
excavation was directed initially by A. B. Sumpter and afterwards by J. R. Magilton. 

The primary aim of the first phase of excavation, to determine the ground plan and date 
of the church, was only partly achieved during the summer of 1973, but redevelopment plans 
were fortunately postponed and work throughout the winter with a small team resulted in 
its completion by March 1974 (AY 10/1). The need to excavate all the skeletons within the 
church before the plan of earlier structures could be recovered led to the additional objective of 
excavation of as large a part of the cemetery as possible, to provide a sample of the York medieval 
population for anthropological study. Other medieval cemetery excavations in York (Fig. 1) have 
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Fig. 1 Medieval cemeteries in the city of York. Excavated sites: 1, St Helen’s Aldwark; 2, St Mary’s Hospital: 
3, Clementhorpe; 4, York Minster; 5, St Maurice’s; 6, Augustinian Priory, Lendal; 7, St Stephen’s, 
Piccadilly; 8, St Peter the Little, High Ousegate; 9, All Saints, Fishergate. Sites of other city churches 
with rights of burial and other cemeteries shown by a cross. (Based on the Ordnance Survey map 
with the sanction of the Controller of Her Majesty’s Stationery Office, Crown Copyright reserved) 
Scale 1:12500
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only been on a limited scale. Further work was therefore carried out in the adjoining graveyard, 
and by March 1974 about 740 individual burials and fragments had been recorded and lifted, 
of which roughly half were from within the walls of the latest church. Subsequent work during 
1974 was concerned solely with Roman levels beneath the church (AY 6/2, forthcoming), but 
in 1976, when redevelopment again seemed imminent, a further 365 skeletons and fragments 
were excavated, under the direction of Jean Dawes, to provide a larger sample of material for 
analysis. Preliminary work on the burials after the 1973-74 season had indicated the value of 
increasing the sample size and, although the cemetery was not completely excavated, the remains 
still comprised the largest single excavated medieval graveyard group in England, containing a 
minimum of 1041 individuals. The cemetery excavation and the anthropological study described 
below are the first of their kind, size and scope to have been published in Britain. The results 
show the potential of such investigations for understanding demographic changes, mortality 
rates and changing health levels of urban populations. 

To some extent, policy and methods of excavation were governed by the amount of time 
thought to be available. All burials recovered during the 1973-74 season were planned at 1:20, 
on general site plans on transparent plastic film with a millimetre grid, or on overlays. Complete, 
or nearly complete, skeletons were cleaned and photographed either individually or in groups, 
and in addition to monochrome record photographs some colour transparencies were taken 
of burials showing apparent pathological abnormalities. Planning the site by photogrammetry, 
discussed during 1973, was not attempted owing to the amount of destruction to closely packed 
skeletal material likely to result from the technical requirements, and to the time likely to be 
involved. Skeletons were lifted and bagged individually and the bones of each hand and foot kept 
separate to avoid confusion between right and left. At the request of the physical anthropologist 
bones were not washed and marked individually, although skeletons were sponged in situ prior to 
photography. Skulls, with their contents retained, were boxed separately if intact and numbered 
in sequence with the rest of the skeletal material. Scatters of disarticulated bone other than 
complete or nearly complete skulls were not planned and were recorded with pottery and other 
finds from the relevant level or layer. 

The graveyard was excavated entirely by the open-area technique but semi-permanent 
baulks were established within the church which in some instances necessitated leaving parts 
of skeletons in section to be recovered at the completion of excavation. It was generally possible 
to excavate burials stratigraphically within the church, but the mixed earth of the graveyard 
outside made it impossible to distinguish grave-cuts even in section. A policy of digging in levels 
was employed, the graves being investigated individually once located. 

During the 1976 season, aimed solely at increasing the number of skeletons for study, 
different techniques were used to accelerate recording. The layer of backfilling from 1974 was 
pared off and the areas taken down a few centimetres at a time. When a skeleton was located 
it was defined and rapidly cleaned. A string rectangle with sides marked in multiples of 0.5m 
was put round it, held by four metal pegs (Pl. IIa); the corner pegs were triangulated from 
reference hooks in the surrounding walls and a level reading was taken, usually in the chest area. 
A photograph, oblique for speed, was taken with a Polaroid camera using a film which gave 
both an immediate black and white print and a negative, and the skeleton number was written 
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Fig. 2 St Helen’s church and cemetery, Aldwark: location plan. Excavated areas shown in orange. (Based 
on the Ordnance Survey map with the permission of the Controller of Her Majesty’s Stationery 
Office, Crown Copyright reserved.) Scale 1:1250
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on the reverse of the print. As soon as a clear photograph had been obtained and the corners 
of the string box had been plotted, the skeleton was lifted, the skull being placed in a box and 
the rest of the skeleton in Polythene bags, double labelled inside and out. A skeleton record 
card was used by the excavator on which associated finds, evidence of grave cut, orientation, 
position, relationship to neighbouring skeletons, and parts of the body present were noted. 
These forms (Fig. 3) greatly assisted in post-excavation sorting and evaluation and proved fairly 
easy for the inexperienced to use. It was possible to plot all the skeletons on 1:20 plans from 
the oblique photographs with a fair degree of accuracy during post-excavation work, and the 
technique can be recommended to others where time in the field is at a premium. The obliquity 
of the photograph had to be accommodated in planning, but the half-metre marks on the string 
rectangle gave good guide points for the translation process. In certain cases, a small group of 
skeletons was surrounded by the box and treated as one for photography, triangulation and 
levelling. A box 2m square was the biggest used. 

In the south comer of the graveyard (Fig. 5, area B) all graves were completely removed. 
To the north-west of the church (area A) the ground was taken down until skeletons became 
infrequent and 0.5m wide trenches were then dug at 1.5m intervals to locate the few deeper 
graves. In the south-east comer (area C), which contained a large number of very disturbed 
burials, some bones may yet remain. 

The site records and finds have been deposited at the Yorkshire Museum.1 Pottery and small 
finds will be published in A Y 16 and A Y 17 respectively. 

Fig. 3  Skeleton record card, for use on site. A drawn skeleton with principal bones named is printed on the 
reverse. Original size A4
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The Church 

A full report on the church excavations is published in A Y 10/1. Five stages in the develop- 
ment of the church were distinguished (Fig. 4, Pl. Ia). As many burials could only be assigned a 
date relative to church building periods, it is necessary to outline these briefly here. The church 
walls are described by liturgical orientations but true compass-points are used elsewhere in the 
report. (For plans see A Y 10/1, figs. 5-7.) 

The first church 
This occupied part of the area of a Roman town house of the 4th century, although on 

a different alignment, and little survived between the Roman layers and the earliest church; 
any earlier Anglian or Anglo-Scandinavian layers, apart from deep intrusions, were removed 
immediately prior to the construction of the church and may have been used as material for 
the earthen bank now revetted by the medieval city wall north-east of the site. The building 
was rectangular, measuring about 1m by 6m externally, with wall footings composed partly 
of re-used Roman masonry about 0.8m in width and with a floor of thick white mortar. The 
liturgical east wall was destroyed entirely by burials of the later medieval period, and no more 
than two courses of masonry survived elsewhere. Dating evidence is slender but the structure 
should probably be assigned to the 10th century. 

Fig. 4  St Helen’s church, development plan. The position of the pre-existing Roman mosaic is indicated. 
Scale 1 :200 
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The second church 
The early single-cell structure was enlarged by the addition of a rectangular chancel during 

the 12th century. This measured 6m by 5m externally and had footings, slightly narrower than 
those of the nave, composed of irregular limestone blocks. A succession of mortar and earth 
floors which accumulated during this period contained only two sherds of Northern Gritty 
ware and a few sherds of Roman pottery. 

The third church 
In the next phase the chancel was extended by 6m and the walls of the nave rebuilt on 

broader foundations. A number of ashlar blocks found in situ on the footings of the east wall 
of the old chancel were probably the remains of steps or the base of the rood-screen. No floor 
levels of the period survived. 

The fourth church 
All but the south and west walls of the nave were demolished in the late 14th and 15th 

centuries when a rectangular church measuring 19m by 10m was built. This probably had a 
door on the south side of the chancel and a bellcote or doorway at the west end. It encroached 
on the former graveyard north-west of the third church, destroying a charcoal burial and a 
number of others, and may be the church referred to in 1424 which a suffragan bishop of York 
was instructed to reconsecrate (A Y 10/1, 8). 

The fifth church 
In the 15th century the church was extended 3m to the west towards an artificial ditch or 

depression containing timber buildings of the Anglo-Scandinavian period.2 The old west wall 
was destroyed and part of the north wall possibly rebuilt. This church remained in use until 
1550 and parts were still standing in 1580. 

The Cemetery 

The limits of the graveyard 
Although the existence of a cemetery must have been obvious during the digging of the 

brewery foundations in the late 19th and early 20th centuries, which destroyed a large number 
of skeletons, it was not known to archaeologists until York Excavation Group began their trial 
trenching in 1972, and it was not until the following summer that its extent became clearer 
(Fig. 5). 

 The east corner of the cemetery (area C, Pl. Ib) was the only part to produce firm evidence 
for a churchyard wall, consisting of a thick layer of limestone chips, similar to those employed in 
wall footings of the fourth church. A length of little over 6m, running south-west, was uncovered 
but its width could not be determined since a modem brick boundary wall following exactly the 
same line had removed the whole of the north-west side. The limestone chips sealed two shallow 
post-holes probably from an earlier wooden fence, and all but three burials lay north-west of 
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this line. A brick-lined Victorian well measuring 5m by 3m had destroyed many burials in the 
centre of the south-east portion of the cemetery and excavations south of the church (area B) 
did not impinge on the projected line of the cemetery wall, but a number of burials in that area, 
nos. 5702,5706-7,5711,5717-19,5781 and 5796, lay roughly parallel to the supposed wall-line 
and at an acute angle to the church (Figs. 6 and 7). 

Fig. 5 Diagram showing St Helen’s church and excavated areas of the cemetery. Probable extent of 
unexcavated graveyard shown hatched. Outlying burials found south-west of area B and south-east 
of area C. Scale 1:100
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On the north-west side of the church (area A) the walls of the 18th century Merchant 
Taylors’ Almshouses probably mark the limit of the cemetery but for safety reasons it was not 
possible to excavate alongside them except in a small trench a little over 1.5m wide. Work in 1976 
revealed a number of skeletons lying parallel to the wall and none was nearer its footings than 
0.4–0.5m. No finds of human bone were reported during recent renovations of the buildings 
and Waterman’s 1949 excavations of the medieval defences here produced no skeletal remains 
(Waterman, 1949–50). The north-east limit of the graveyard was probably dictated by the city 
rampart, which is perhaps of pre-Conquest origin, but again it was impossible to excavate 
alongside its post-medieval retaining wall apart from a short stretch where it ran parallel to the 
east end of the later churches. The rampart may contain burials cut into its tail, but has never 
been sectioned at this point. 

The south-west boundary of the graveyard appears to have been the ditch at the west end 
of the church (p. 7 above), which was sectioned south-west of area B and found to contain a 
few burials along its north-east edge; much of the remainder of the feature at this point had 
been destroyed to a considerable depth by modem cellars. The practice of enlarging the church 
eastwards only, until the late 15th century, reflects the existence of an obstacle to building on 
its south-west side and this probably dictated the limit of the cemetery. 

It may be estimated that the excavations covered about two-thirds of the original area of 
the cemetery. 

The church and cemetery: problems of interpretation 
Successive expansions of the church resulted in the enclosure of areas of former graveyard 

within the church walls. For the first two periods of building, for which floor levels survived, it 
was usually easy to distinguish between burials interred within a standing building and those 
which had originally formed part of the graveyard. It is possible however that a few burials 
which were cut through the floor of the second church directly overlay skeletons originally sealed 
beneath it and that the latter have consequently been wrongly phased. The final extension of 
the church involved the deposition of a thick layer of limestone chippings between the earlier 
and later west walls; this sealed burials contemporary with the fourth church and earlier which 
formerly lay outside the building. At the east end of the church, where burials had been cut 
into earth and clay forming the tail of the city rampart and no floor-levels or distinctive layers 
survived, it was impossible to work out a stratigraphic sequence. The problem was intensified 
by the slight rise in the medieval ground surface at the north-eastern end of the site where a 
lesser depth of deposits remained after 19th century levelling, and by York Excavation Group’s 
trial trenching, which removed surviving deposits before their relationship to the rest of the 
church building was appreciated. It was often possible to date burials relative to wall footings 
of different periods and to evolve from this a floating sequence of graves. To assign firm dates 
on the basis of occasional finds of pottery within the grave-fills was difficult because of residual 
material and the inherent problems of dating individual sherds. 

No spreads of construction or demolition material could be distinguished in the graveyard 
outside the church apart from a layer of black earth and charcoal containing bronze waste 
which was found below the limestone chippings within the extension of the fifth church and 
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also sealed an area to the south-west of it. By the 17th century the area occupied by the church 
and graveyard had been levelled and less than 0.3m of earth separated a floor of the period 
from the uppermost graves. This, and further 19th century levelling, must have removed any 
trace of building spreads in the graveyard, the surface of which was probably higher than 
any contemporary floor within the church. The loss of the original medieval ground surface, 
together with the uniform nature of the soil within the cemetery, made it impossible to discern 
grave-cuts in other than exceptional circumstances, although relative chronologies for burials 
can be constructed. The density of burials (Pl. IIb) made it difficult to assign the scant finds of 
medieval pottery to individual graves, and in all but a few instances the church walls and the 
burials outside were unrelated. To the east, graves appeared to have been sited away from the 
church walls to guard against weakening the foundations. (For sections see A Y 10/1, figs. 9-12.) 

The burials 

Density and distribution (Figs. 6 and 7) 

There was no difference in density of burials between the north-west and south-east areas 
of the cemetery. During the 1973-74 season the excavators noted isolated articulated fragments 
overlying later burials and suggesting graves disturbed before decomposition was complete; for 
example 5057 and 5062 over 5058, 5160 over 5159, and 5530 over 5529. No attempt seemed 
to have been made to solve the overcrowding problem by levelling up the area with material 
brought in from elsewhere and there was no indication that the north-west and south-east areas 
were not contemporary, despite a universal superstition in the north of England (Harland and 
Wilkinson, 1882, 275) and in Europe as a whole (Norlund, 1928, 408) that the north side of a 
church was reserved for suicides or unbaptized infants and would only be used as pressure of 
space demanded. Burials north-west of the church included a charcoal burial, 5731, for which a 
radiocarbon date of ad 1140 ±80 (810 ±80bp, HAR -2900) was obtained and which was probably 
a prestige burial, as well as burial 5186 which post-dated the final period of construction. The 
area south-west of the fourth church, sealed by construction material from the final phase of 
building, was less dense in burials than other areas. This could suggest that a large number of 
graves in the rest of the cemetery were of 15th or 16th century date, but other factors, such as 
a possible west door to the fourth church, could account for fewer burials here. Burials within 
the second church, all of which seem contemporary with it or later, were no less dense than 
those outside, although they differed in character. 

Segregation between sexes did not occur within the cemetery (Fig. 6, Table 1), although 
within the limits of the fifth church females formed a lower proportion of burials than in the 
cemetery as a whole and only in the church was it found that males outnumbered females. 
The difference is even more pronounced if only skeletons known to have been buried inside 
a standing building, excluding those which occur within the walls of the fifth church because 
of the expansion of the church into the former churchyard, are considered (see Table 1). This 
category is composed of most of the skeletons in temporal groups 1, 2 and 3 (p. 37) together 
with a few deposits of disarticulated bone judged to be derived from skeletons originally interred 
in a standing building; group 3, comprising 24 skeletons, does however show a preponderance 
of adult females. 
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% Male  % Female

Areas of cemetery (Fig. 5) 

A. North-west of church 48 52

B. South of church 31 69

C. South-east of church 37 63

E. Within limits of fifth church 53 47

Burials within a standing building 59 41

Average, for whole cemetery 42 58

Table 1 Distribution of adults of known sex

Note: Area D contained too few burials for inclusion in the analysis.

Distribution of burials by age is shown in Fig. 7 and Table 2. There was slight evidence 
for a clustering of children and young adults in the southern corner of the graveyard, but no 
specific area seemed to have been set aside for neonates, and infants up to the age of one year 
were poorly represented. This could be due to conditions on the site (p. 27) but some may 
have been buried elsewhere, possibly in the city rampart or a detached portion of graveyard. 
Several examples of females with young babies buried with them, such as 5595 with 5594 and 

5775 with 5791 (Pl. IVa, b), suggest that a joint interment was the normal practice, although 
the density of burials made it difficult to determine in many instances whether an apparent 
association was valid or simply fortuitous. Infants on their own were probably buried less deeply 
than adults and would therefore be more liable to disturbance from successive interments. 

Examples of older children buried together were also found (5084-5, Pl.IIc). Of the burials 
contained within the limits of the fifth church (area E), nearly 34% of adults of known age 
were old or elderly persons, although the percentage of children and adolescents was not much 
below the average for the rest of the cemetery. 

Table 2. Distribution of burials of different ages 

Area of cemetery 
(Fig. 5)

Total 
no. of 

burials
Juvenile

Adult 
Male

Adult 
Female

Adult sex 
unknown

Adult over 45 years

% % % %
% of all 
burials

% of adults 
of known age

A 453 26.5 33.1 35.5 4.9 7.9 17.8

B 73 46.6 16.4 37.0 — 12.3 31.0

C 223 27.4 25.6 43.0 4.0 6.3 15.9

E 288 22.9 38.6 34.0 4.5 16.7 33.6

Total 1037

Averages 30.9 28.4 37.4 10.8 24.6
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Only ten (20%) of the 50 women known to have been buried within a standing building lived 
to be over 45 years, as opposed to 27 (42%) of the 62 men, and although the figure for women 
suggests a considerable number died from childbirth or associated causes, it is marginally better 

Fig. 8 Orientation of burials.  a, Proportion of correctly aligned burials in each area of the cemetery;
b, Deviation of adult and juvenile burials from correct alignment
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than the 15.9% average for the cemetery as a whole, perhaps reflecting a better diet or living 
conditions. It was thought during excavations that skeletons within the church were more robust 
than those in the graveyard, but in terms of stature the men correspond to the average for the 
whole cemetery of 1.69m and the average height of women within the church, 1.593m, is less 
than 20mm greater than the average for the whole cemetery and is unlikely to be significant 
(p. 28). Further differences between the groups of burials are discussed below (pp. 33-51).

Alignment of graves (Figs. 6 and 7) 
Nearly all the burials were extended inhumations with heads to the west and lay roughly 

parallel to the long axis of the church. Two burials in the southern part of the graveyard, 5711 
and 5717, were aligned with heads to the east, but this was almost certainly due to carelessness 
rather than policy; possibly both had coffins, but no archaeological confirmation of this was 
found. Another, north-west of the church, 5030, was incorrectly aligned but consisted of eleven 
connected vertebrae and was probably an articulated fragment thrown back into a grave or pit. 
In parts of the cemetery away from the church, there was a slight tendency for burials to lie 
parallel to the nearest convenient straight line, particularly in the southern area if the line of the 
cemetery wall has been projected correctly, or to point towards the church building, as some 
of the earlier burials in the south seem to have done. A similar tendency for graves to reflect 
nearby boundaries has been noted in modern cemeteries (Rahtz, 1978, 2). A small number 
of burials were totally misaligned, for example 5445, 6070 and 6083 north-west of the church 
and 5019 within it, and one in the south, 5887, lying at right-angles to the rest, but there is no 
apparent motive and no focal point other than the church is implied. Work on burials from the 
1973-74 season indicated that the greatest number of correctly aligned skeletons lay within the 
walls of the fifth church (area E) and that the highest number of deviants was to be found in 
the southern portion of the cemetery, area B (Fig. 8a). Non-adults tended to be less carefully 
aligned (Fig. 8b), but no other results emerged from the study. 

One purpose of the study of alignments was to determine if any chronological significance 
could be seen since the final two churches did not share a common axis with the earlier structures. 
It was hoped that a graph of alignments would show two peaks corresponding to the different 
axes, but this did not prove to be so, presumably because the difference between them was too 
slight (Fig. 8b). Problems in determining the alignment of individual skeletons may also have 
contributed. Ideally, the ‘best’ line was used – one from the centre of the skull through the centre 
of the spinal column to a point half-way between the feet. In practice, this was often impossible 
owing to the incompleteness of the skeleton or its asymmetrical position in the grave. 

Burial practice 
Two main forms of laying-out were found. More than half of the skeletons were interred 

with hands resting in the pelvic region, but a number were laid out with arms at the side (Pl. 
III a, b). The division between types was not chronological and burials of the first type were 
found throughout the existence of the church; nor did there seem to be any correspondence 
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between either sex or age and burial practice. A few variants were found. One skeleton, 5575, 
had its wrists crossed, and two others, 5421 and 5602, had the hands uncrossed but resting on 
the proximal ends of the femurs. Two, 5186 and 5740, had their arms folded across the chest, 
but the other single variants found such as 5589, with the right arm flexed to the left elbow, 
probably have a pathological explanation. One burial, 5333, in the eastern comer of the cemetery 
which must fall into this category had the appearance of a flexed inhumation, and a similar one, 
5772, in the northern comer was certainly affected by disease (Pl. XIIa). 

Remains of wooden coffins were encountered on only five occasions (burials 5159, 5179, 
5207, 5501 and 5631), and all lay in grave-pits within the fifth church where graves were 
generally at a greater depth than in the cemetery. This factor must bias the evidence. In only 
two instances were outline stains of complete coffins noted. One, 5631, which lay south-west 
of the fourth church, measured 1.9m by about 0.4m and had rounded corners. The length of 
four nails along the line of the stain suggested that the coffin was made from boards no more 
than 20mm thick. ) Preservation in this instance was due to the near-waterlogged conditions 
in this comparatively deep grave. The other coffin, 5501 (Pl. IIIc), which occurred within the 
early church, had suggestions of wooden cross-braces at the corners. In the other three cases, 
fragments of timber were preserved in the bottom of deeper graves but no outline of the coffin 
was recovered. 

Nails were found in apparent association with skeletons both inside and outside the church 
but are unreliable criteria for estimating the number of coffined burials. It is probable that 
some coffins were manufactured entirely without the aid of nails and some of the most carefully 
excavated graves within the church had less than six in the fill, insufficient in themselves to hold 
six sides of a box together. Despite careful excavation, it did not prove possible to recover outline 
shapes of coffins by plotting nails precisely, probably owing to the degree of disturbance from 
subsequent burials. There was no apparent correlation between burials contained in coffins 
and either of the two main burial practices noted above. A comparison of both types of laying-
out and the presence of nails in the grave-fill suggested both were equally common in burials 
thought to have been in coffins. 

Bronze pins, probably shroud pins, were found in some graves, and traces of others survived 
as green stains on the skeletons. They did not always occur singly and were common to adults 
and children. Most were associated with skeletons laid out with their hands in the pelvic region. 
They occurred with burials known to have been contained in coffins as well as with burials 
for which no such evidence survived. ‘Wire’ shroud pins were formerly thought to have been a 
Tudor introduction (Phillips, 1818) but are now known to occur in medieval contexts (Brinklow, 
unpublished). It is probable that they do not appear until late medieval times when it was normal 
for many burials to be in coffins. The will of Rector John de Burton (1407) (p. 18) implies that 
at least the more privileged members of society expected to be interred in coffins unless they 
specifically forbade it. Not all the bronze pins found in graves were, however, necessarily for 
shrouds; some bodies may not have been wrapped in actual shrouds but in old clothes, as in 
the medieval cemetery at Herjolfsnes in Greenland (Norlund, 1924, 87). 

In an attempt to decide whether bodies had been interred in coffins or only wrapped in 
shrouds, a correlation was sought between burials in which the lower jaw seemed to have fallen 
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away and the presence of coffin nails, since this post-mortem displacement is more likely to 
have occurred within a coffin. It was not, however, particularly common even in burials known 
to have been coffined, and the criterion cannot be considered reliable. In a number of cases, 
displacement could have been caused during excavation. 

Coins, nearly all Roman, occurred occasionally in the cemetery area, but there is no evidence 
of their deliberate inclusion in grave-pits as ‘soul money’ since they remain comparatively rare 
and could be present as strays. Three burials contained finger-rings, one of silver, and one, 
5539, had a fragment of a gold ring in its fill. Bone objects were associated with three burials, 
5080, 5004 and 5173, although it is difficult to say whether they belong with the skeleton or 
the grave-fill. The only possible coin of significance to occur with a burial was a silver penny of 
Burgred of Mercia (AD 852-74), associated with a juvenile, 5168, north-west of the church, 
but if they were contemporary this would push back the church chronology further than other 
evidence suggests. A juvenile burial, 5224, within the first church contained a pair of bronze 
tweezers, and a further bone object was apparently found with it. One grave belonging with 
the second church, 5465, had a small sheet bronze cruciform belt mount in its fill, and another 
north of the church, 5133, had a lead object, possibly a pilgrim badge, associated with it. A 
third, of a boy 8–10 years old, 5795, had a necklet of twisted wire (Pls. IIId, Vd): a radiocarbon 
date of ad 1170 ±80 (780 ± 80 bp, HAR -2899) was obtained for this burial. Apart from these 
few examples, there were only nails or occasional potsherds in the fill, suggesting that personal 
jewellery, if worn, rarely accompanied its owner to the grave. The finds will be published in AY 17. 

Grave-pits 
As much as a metre of topsoil and rubble was probably removed from the site in the early post-

medieval period. Only a silty layer, of garden soil, overlay the site after the mechanical removal 
of rubble from the former brewery apart from isolated patches of clean limestone chippings 
in the church area probably related to the building of the fourth or fifth church. Practically no 
trace of demolition material was found. In consequence, there was no means of ascertaining 
the depth of any grave in the cemetery outside the church, and only one grave, 5465, within 
the church is known for certain to have been sealed beneath a contemporary floor. Within the 
church, grave-pits were frequently narrow, straight-sided and flat-bottomed, and the same is 
true for the few satisfactorily defined pits outside the building. Several graves outside the church, 
presumably for uncoffined burials, had an irregular lining of limestone blocks along the western 
end to afford the skull some protection. This practice can be paralleled at St Pancras’s church, 
Canterbury, where some of the later Saxon burials were surrounded by large flints (Medieval 
Archaeol. 20 (1976), 164). 

The grave-pit for 5415 at the east end of the church was unique in having a mortar lining, 
and coffin-nails were absent from the fill. Another, for 5316, lying between the earlier and later 
north walls (Pl. 1a; AY 10/1, fig. 6b), had a mortar base lined with ashlar blocks c. 0.3m long. 
Nails were found in the fill, but the western half had been cut away by a charnel pit, 1044, 
and it was unclear from subsequent disturbance whether the tomb was inside or outside the 
contemporary church, although the former is more likely. Only one charcoal burial was found, 
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5731, although two others were associated with charcoal spreads, one related to a Roman oven. 
Burial 5731, cut through by the north-west corner of the fourth church, consisted of the feet 
and ankles of a woman encased in a thick layer of clean charcoal; a radiocarbon date of ad 1140 
± 80 was obtained (p. 10). Charcoal burials occurred in the Anglo-Scandinavian cemetery at 
York Minster c. AD 850-950 (D. Phillips, pers. comm.) and others are known from Anglo-
Saxon contexts elsewhere. The tradition, evidently found mainly in Anglo-Saxon England, 
lasted in Scandinavia at least until the 12th century. The significance of charcoal burials is not 
known. Durandus, in his Rationale divinorum officiorum, in the section dealing with burial rites, 
states that holy water should be sprinkled on the grave to drive away demons, incense should 
be placed there to remove the death-scent, and coal to show that the spot could no longer be 
used for secular purposes, since coal will last longer than any other substance that could be left 
as a testimony (quoted in Norlund, 1924, 67). It is, however, possible that charcoal was used 
as a packing material in coffins which were transported for burial from a distance, and that it 
was intended to absorb liquid matter from the decaying body (P. C. Buckland, pers. comm.). 

Grave-markers and planning 
Within the church some graves, especially those in positions of importance in the centre of 

nave or chancel, had probably been reopened for secondary interments (see the will of William 
Styward, p. 18) and these must have been marked by a grave slab or some other means. The 
only inscribed stone from the church, recovered by York Excavation Group within the chancel 
of the third church, bears an inscription in black letter which reads ‘(s)pecialiter’; it seems to 
be from a floor slab, probably later than c.1350 (A Y 10/1, fig. 14). An inscription reading ‘pray 
for the soul of X and especially...’ would be the sort of formula expected. It is possible that 
the fragment recovered arrived from another site with robbed material for a rebuilding of St 
Helen’s, but it is more likely that similar inscribed slabs, such as the marble stone covering the 
body of William Styward’s mother, were all robbed from the church in the second half of the 
16th century and that this fragment is the sole survivor of a number. 

No evidence was found for grave-markers in the cemetery, either in the form of inscribed 
stones or settings for wooden posts, although the latter would have been difficult to detect in 
the disturbed conditions. Several examples of articulated limbs overlying later interments point 
to a disregard for burials, and it is difficult to believe a grave-pit site could have been lost or 
overlooked before the flesh on the corpse had decayed. It was initially thought during excavation 
that obviously misaligned skeletons had been sited to avoid known graves, but further work 
disproved the idea. 

There is a limited amount of evidence to suggest some form of planning. Burials due west 
of the fourth church formed an orderly group with few of the graves cutting each other, but 
this may have been due to the restricted area available for graves between the church and the 
western ditch. To the north-west of the church two or three rows of skeletons seemed to lie 
with their heads to a common north-south line but no overall pattern could be seen, and this 
may have been the result of a belated and unsuccessful attempt at planning. It does, however, 
imply a use of grave-markers, presumably wooden posts. 
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Charnel pits 
Four medieval charnel pits were found, but there were several post-medieval pits containing 

human bone in quantity which may be attributed to a tidying-up of the graveyard following 
the demolition of the church. The largest of the medieval features, 1044 (Pl. Va), containing 
bones from about 70 skeletons, 3 was cut through the north wall of the second church and 
destroyed the western half of the stone-lined grave-pit containing burial 5316. It post-dated 
some burials contemporary with the fourth church and probably related to the rebuilding of 
part of its north wall. A number of glazed jug sherds found in its lower fill indicate a late 15th 
century date for the feature. There is no way of deciding whether the skeletons originally came 
from the graveyard or the church, but the former seems more likely since the burials disturbed 
in the rebuilding would have lain north-west of the third church. 

A smaller pit, 648 (Pl. Vb), lying in the centre of the chancel of the third church, was roughly 
circular with a diameter of about 0.75m and a shallow V-shaped profile. It could not be related 
stratigraphically to any church building period. Another pit, 1112, lay in the south-eastern 
area of the cemetery and contained at least two adults and a fourth pit, 552, containing seven 
skulls was cut through the north wall of the earliest nave and must therefore be later than the 
construction of the fourth church. 

Within the fifth church nave was a curious arrangement of tibiae, femora and a humerus, 
mostly aligned north-south, laid out to form a square, and constituting the remains of five 
individuals (5260, Pl. Vc). No parallels for this practice have been found elsewhere and it must 
be considered an unusual form of charnel pit. 

The detached portion of cemetery 
Three isolated burials found beyond the cemetery wall south-east of the church seem to have 

formed an outlying group. All were roughly aligned with the rest of the cemetery. It is tempting 
to link these with the cryptic instructions to the Bishop of Dromore in 1424 to ‘dedicate the 
church...and the plot of ground allotted for the cemetery...’ (AY 10/1, 8), which might imply 
the setting aside of a new area for burials in the 15th century, but there is no other evidence 
to support this. The chance find of burials here in a trench designed to determine the depth of 
Roman deposits raises the possibility that other, perhaps extensive, areas of cemetery lay outside 
the excavated area. There may for example have been further burials along the north-east edge 
of the western ditch in addition to those excavated south-west of area B (p. 9). 

The date of the cemetery 
Documentary evidence is outlined by Dr D. M. Palliser in the church report (AY 10/1, 2-12). 

In 1550, the church was granted by the corporation to the then mayor, and it is unlikely that 
any burials took place within the churchyard after that date, although the union of the parish 
with St Cuthbert’s after the church had been made redundant under a local Act of Parliament 
in 1547 was not officially ratified until 1586. The latest known will referring to St Helen’s is 
dated 1549 (see below). In the absence of a radiocarbon determination it is difficult to date the 
earliest church building on the site, but a mid 10th century date would be consistent with the 
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limited artefactual evidence available (AY 10/1, p. 18). No burials, other than a sealed Roman 
example (5741), are known to have pre-dated the first building, and 5740, cut through by a pit 
containing a sceatta of Eanred (AD 810–41), is not necessarily as old as the coin might suggest. 
A period of use of up to 600 years is therefore indicated, with c. 1550 as the terminal date for 
the cemetery. The two radiocarbon dates referred to above, ad 1140 ±80 for burial 5731 (p. 
10), and ad 1170 ±80 for 5795 (p. 15), fall well within this range. An earlier date of ad 930±60 
(1020±60 bp, HAR -2898) was obtained for skeletal remains from context 8013 in area B; this 
was the lowest level there containing medieval burials, including skeleton 5795. 

The absence of artefacts associated with burials in the graveyard outside the fifth church 
made it impossible to divide the skeletal material from there into chronological groups. Within 
the church the absence of floor-levels in the third and later churches made it difficult to assign 
many skeletons to phases of church construction, although it was generally possible to distinguish 
between burials within a standing building and those belonging to the graveyard which had 
been encroached upon by successive expansions of the church. It has therefore been possible 
to divide the skeletal material as a whole into only two broad contemporary groups consisting 
of burials in the church and burials in the graveyard, although the latter can be subdivided 
geographically. Some of those in the church can also be grouped chronologically through their 
relationship to walls and floors of the several phases of church construction (p. 37).

 

Testamentary burials 
A series of 27 wills referring to St Helen’s church runs from 1389-1549 and these are 

discussed by Dr D. M. Palliser in AY 10/1, 8-10. The evidence they give of interments and of 
the types of people buried is summarized below. 

Twenty-one wills asked for burial in the church, one in the churchyard and one in the church 
or churchyard, and the will of a rector of Heslerton (William Ecopp, 1472) referred to the tomb 
of his parents in the church. These indicate that, as would be expected, the will-making class, 
presumably the richer parishioners, were more likely to be buried inside the building. Fourteen 
wills mentioned a specific position within the church. Six requesting burial in the chancel were 
of Henry Hester, gentleman (1483), William Akers, priest (1489), Matilda Benetson (1393), 
beside her husband William Benetson, marshal, and three rectors, John de Burton (1407), 
William Styward (1448) and William Cabary (1482). Six others asked for burial in the nave, 
including William Middelton (1508), ‘a fore the Rode in the aley’, and Robert Gylbertson, tiler 
(1515), ‘a fore the wher (choir) dore in the mydd aley’; John de Queneby, parchment maker 
(1394), asked for burial between the font and the entrance to the choir; and two, including 
Lady Elizabeth Lambton (1439), asked for positions near the font. Finally Robert Ecop (1459) 
asked to be buried by the altar of St Nicholas the Bishop, probably towards the eastern end 
of the nave, beside his children, and his widow Margaret (1468) asked to be buried with him. 
Unfortunately even where the locations are fairly precise it has not been possible to identify 
individuals with excavated skeletons. 

Two wills gave evidence of burial practice. Rector William Styward wished to be buried under 
a marble stone where his mother lay (cf. p. 16 above) and Rector John de Burton forbade the 
burial of his body in a coffin or in any covering except a shroud. 
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The Human Bones 

By Jean D. Dawes 
Introduction 

Owing to the number of interments made over a long period the earlier burials were much 
disturbed and many were consequently incomplete. Each deposit of bones was assigned a 
number on excavation, but it was frequently found on laboratory examination that such bones 
must belong to more than one skeleton. It was assumed that all bones packed together did 
belong to a single body unless duplication of parts or obvious differences in size or age group of 
the bones was apparent. Some of the disturbed bone deposits were large enough to constitute 
charnel pits. There were also many disarticulated bones found scattered in some layers on the 
site and distributed haphazardly in grave fills. These were treated as general finds unless in close 
proximity to a skeleton when they were usually lifted and packed with that. These scattered 
finds were not measured but merely examined for pathological changes or anomalous form and 
counted. Many skulls and crania had been separated from the rest of the skeleton either during 
the use of the graveyard or because skulls recovered from the edges of the 1973-74 excavations 
belonged to post-cranial skeletons recovered in 1976. They were treated as articulated bone 
and recorded three-dimensionally. 

Because of the fragmentary nature of so much of the material each character had a different 
sample size and where percentage frequencies are given, or valid numbers stated, these were 
based on the number of cases where that particular character was qualitatively or quantitatively 
assessable. Thus the proportion of adults showing symptoms of spinal arthritis was calculated 
from the total number of adult skeletons which had surviving vertebrae rather than from the 
overall adult total. 

Laboratory procedure 
On unpacking in the laboratory the bones were cleaned as necessary. Some just required 

brushing while others had to undergo extensive washing if the adhering soil was greasy clay. 
Skulls and mandibles were repaired as far as possible and long bones were repaired if enough 
had survived for significant measurements to be then obtained. Long bones with one end missing 
so that the length could not be measured were not usually glued, nor were ribs and vertebrae 
unless some anomaly or disease was present which required more careful examination. Most 
complete skulls were photographed from four standard positions, front, side, top and back of 
the head, on a flat surface with a 50mm focal length lens on a 35mm camera, with light from 
both sides (Pls. VI, VII). Diseased bones were treated similarly and close-up views taken, with 
the use of extension tubes where applicable. 

A standard form (Fig. 9) was used for recording both metrical and qualitative data for each 
skeleton. Normally measurements were only recorded when both points of reference were 
present and undamaged. If disease affected any measurement this fact was noted and the value 
obtained was not included in the calculation of means. Estimation was only employed in a very 
few instances where it was likely to be sufficiently accurate. Where sutural bones occurred in the 
skull, rather than measuring to an arbitrary mid-point a decision was made as to which of the 
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Fig. 9 Bone record card, for metrical and qualitative data. Both sides shown: original size A4
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major bones was the ‘parent’ of the ossicle, and this was then included with that major bone as 
if fully fused with it. In cases of some doubt a sketch of the layout of sutural bones was made 
on the recording form under the section for further comments and the measuring points used, 
lambda, asterion, etc., labelled on this sketch. 

The measurements taken, the indices calculated from them, and the abbreviations used, are 
listed on pp. 117-18. Unless otherwise stated, the method of taking individual measurements 
followed Brothwell (1972, 73-87); other measurements not defined in that work or elsewhere 
are described below. Additional skull measurements, taken with small sliding calipers, were from 
zygomaxillare, the lowest point on the zygomatic-maxillary suture, to the points of alveolare, 
basion and nasion. These were used as an experiment to calculate indices for zygomaxillare 
height and regression. The index of zygomaxillare height (the height of the cheekbone) was 
found by comparison of the upper facial height (G ‘H) with the distances from zygomaxiIlare 
to nasion (ZMN) and alveolare (ZMA) in the formula 

As this was experimental, only the computed index was entered on the form. A value up to 
25.9 indicated a low cheek bone, and one of 35 and above a high cheek. In a similar way the 
index of zygomaxillare regression (the relative degree of prominence of the cheek bone) was 
obtained by a comparison of the basi-alveolar length (GL) with the distances from zygomaxillare 
to basion (ZMB) and alveolare (ZMA) respectively. The formula employed was 

A value up to 28.9 was considered to indicate a recessed, a value over 34 a prominent cheek 
bone. 

Mandibular measurements not defined by Brothwell were from Mukherjee et al. (1955). 
The projected length of the corpus mandible was measured by placing the bone on a sheet 
of closely ruled paper with the symphysis above a marked line and the anterior posterior axis 
of the bone at right-angles to the lines. A straight edge was then laid across the two gonia, the 
bone position adjusted if necessary to make the ruler parallel to the lines and the perpendicular 
distance between the symphysial and the goniallines measured with a ruler. 

Additional femoral measurements were taken as described by Parsons (1914). The maximum 
length of the clavicle was taken on an osteometric board, manipulating the bone to find the 
maximum reading. The length of the calcaneum was taken with sliding calipers. The maximum 
length and breadth of the sacrum was measured on the osteometric board and a note made 
whether the length included any lumbar or coccygeal component. The midline length of the 
sacrum was taken with sliding calipers, as far as possible in the same plane as the maximum 
length. Where the latter had included lumbar or coccygeal vertebrae these were excluded from 
the midline length by measuring from the line of fusion of the first or last sacral body with the 
extra element. Even when no such fusion had occurred it was found that frequently the midline 
length was considerably shorter than the maximum length, owing to either the projection of 
the superior zygapophyses, or very flaring sacral wings. It was felt that the midline length was 
a better point of reference for consideration of the relative length and breadth of this bone. 
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Ischial and pubic lengths were measured as described by Schultz (1936, 304-456). A very 
high incidence of post-mortem and excavation damage in this area severely curtailed the number 
of pubes on which accurate measurements were possible. In children where the innominate bone 
was still in constituent parts the ischium and pubis were measured overall, individually, in as 
far as possible the same plane as the adult measurement. An attempt was made to measure the 
sciatic notch by tracing the notch, projected on paper, ruling in the straight lines limiting the 
notch and then, with a ruler, measuring the width of the notch from the spine of the ischium 
to the posterior inferior iliac spine. The depth was taken as the length of the line bisecting the 
angle, from the apex of the angle to the intersection with the width line. It was felt that the 
sciatic notch measurements were of little value, owing to the unsatisfactory nature of the tracing 
obtained, the difficulty in deciding the position of the angle within the notch and the marked 
asymmetry of the notch in so many males. This asymmetry resulted in a visually narrow notch 
having a large width, low depth value and a fairly large angle. While the female angle was on 
average much larger than that of the males investigated it was found that with this method 
it very rarely approached 900 but tended to fall between 600 and 900, while the male notch 
could be as small as 400. In general a qualitative assessment of the pelvic characters was felt 
to be more useful. 

Four scapula measurements were taken: the maximum length and breadth of the glenoid 
surface, measured with a small sliding caliper, the breadth being at right-angles to the length; 
the length of the lateral edge of the bone from the upper margin of the glenoid surface to the 
inferior angle; and the width of the blade from the lower border of the glenoid surface to the 
widest point of the blade, near the end of the spine of the scapula, both with a large sliding 
caliper. The sternum was measured where possible in its two main parts, body and manubrium, 
on the osteometric board, in both cases the maximum length of the long axis of the bone being 
taken. Where the manubrium or the xiphisternum had fused to the body of the sternum the 
measurements were taken from the centre of the line of fusion on the anterior surface with a 
sliding caliper. 

Qualitative judgements were noted on the reverse side of the record form (Fig. 9). 
Preservation covered both the actual condition of extant bone and the parts of a skeleton 
present. The cranial shape could usually be assigned to one of five categories: oval, broad oval, 
beloid, long and narrow, or ovoid; these were coded 1-5 for computer purposes, with a further 
category, 6, for any other form. Similar categories for faces were broad, long and narrow, oval, 
inverted triangular or rectangular. Three components were noted for the nose, the root and the 
aperture being either broad or narrow, and the bridge fiat or prominent. Supra-orbital ridges were 
considered to vary from massive, through large, medium and small to negligible. Several forms 
occurred at pterion, spheno-parietal, fronto-temporal, star junction or with extra sutural bones 
(epipteric). The two sides of a single skull were not necessarily identical in form. Sutural bones 
were noted both by position and number. If any skull deformation was seen it was noted with 
a distinction made between an in-vivo distortion or skewness, and post-mortem warping. The 
latter was fairly common in children’s skulls. Chin shapes were usually either round, pointed, 
square, or what might be described as a square point, where the flattened area near the mental 
symphysis was fairly narrow. The forehead could be high, medium or low, and vertical, receding 
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or convex. The palate was described as broad, narrow or moderate in width,and high, shallow 
or moderate in depth. Mastoids were classified as large, medium, small, and negligible, the last-
named occurring in juvenile skulls. Tori were recorded if present by their location, mandibular, 
maxillary, palatine and auditory. The relative length or shortness of the posterior root of the 
zygomatic arch was noted, as its continuance as a ridge beyond the external auditory meatus 
has been claimed as a sexual characteristic in males (Brothwell, 1972, 51). In the medieval York 
skeletons however it proved to be a most unsatisfactory sexual differentiator. The state of fusion 
of the cranial sutures was noted as an aid to estimating the age of an individual. The following 
definitive stages were noted: complete fusion of the occipital bone; fusion of the basi-occipital 
to the basi-sphenoid; fusion of the vault sutures, coronal, lambdoid and sagittal; fusion of the 
circummeatal and accessory sutures; and finally the obliteration of the squamous temporal suture. 

Three pelvic characters were noted: the shape of the greater sciatic notch, the size of the 
ischial tuberosities and the presence or absence of the pre-auricular sulcus. Where the sulcus 
was present it was sometimes possible to estimate whether the woman was multi- or uniparous 
(Ullrich, 1975). The pubic symphyses were rarely in a sufficiently good state of preservation to 
enable a valid estimate of their developmental stages to be made but this was attempted where 
possible (McKern and Stewart, 1957, 1-179). 

Anomalies of bone form, ante-mortem damage and disease signs were all noted. Normally no 
note was taken of bone damage which had occurred after burial through soil pressure, accidental 
disturbance by man or damage by animal or plant activity. A number of skeletons had been 
damaged by tools of sexton or archaeologist. The activity of small animals and insects had to 
be carefully distinguished from the appearance of bone altered by disease, and root pressure 
sometimes caused weird channelling of bone surfaces. 

Where any portion of the dental arcade had survived it was mapped using the system in 
Brothwell (1972, 44-9). A further symbol was added, a lower case b, to indicate a broken but 
not noticeably carious tooth. The degree of attrition of the tooth surfaces was noted, the highest 
degree for any particular molar being taken. The amount of calculus present was recorded and 
any alveolar absorption was taken to indicate some degree of periodontal disease. 

All individuals were sexed and aged as accurately as the fragmentary nature of the material 
permitted. The sexual characters of all major bones were taken into account but most weight 
was given to pelvic characters, these being of more primary sexual importance. It was frequently 
noticed that where the whole skeleton was present and fairly definitely male, if the skull only 
had been found it would probably have been thought female. Care must therefore be taken in 
sexing by skulls alone, particularly in a cemetery such as St Helen’s where many skulls were 
found isolated. In some cases, particularly with babies and children, it was not possible to assign 
a sex owing to missing bones or insufficient differentiation. 

The assessment of age was based on tooth eruption, tooth attrition, epiphyseal union, state of 
fusion of cranial sutures and development of the pubic symphysis. In the case of children where 
no jaws were extant and epiphyseal union had not commenced they were roughly assigned to 
age groups by comparison of long bone shaft lengths with children of known age group (see 
also pp. 61-3, Fig. 23). Age ranges used were: babies under one year with note being taken 
of those considered to have died at or shortly after birth; older babies from one to two and a 
half years, when the milk dentition should be fully erupted; young children, two and a half to 
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six years, with the full milk dentition, but no teeth from the permanent dentition erupted and 
with the occipital bone not fully fused (Johnston et al., 1958, 314); children six to ten, after 
start of eruption of adult teeth; juveniles 10 to 14, up to the commencement of early epiphyseal 
fusion of small bones of the extremities; and adolescents 14 to 17, from commencement 01 
epiphyseal union to the eruption of the third molar (where present at all) and the fusion of the 
basi-sphenoid to the basi-occipital bone. After 17 a skull would be classed as adult, but where 
post-cranial bones were present a further category of subadult, defined by incomplete epiphyseal 
union, could be distinguished. This corresponds roughly to the 17-25 division given by tooth 
attrition. Further adult divisions were based on a combination of degree of tooth attrition and 
stage of sutural closure. While the evidence of sutural closure is now considered less accurate 
than past workers believed (Brothwell, 1972,38), it was found in this population that the tooth 
attrition gave a consistently earlier age than the sutures and very few teeth were really badly 
worn. Tooth attrition, varying as it does with dietary habits and the type of grindstone material 
used for flour, is more likely to be regularly deviant than the pattern of suture closure. Age 
grouping of adults therefore was an amalgam of the two methods. Groups used were: 17-25, 
equivalent to open vault sutures and very low tooth wear; 25-35 with frontal, sagittal and 
occipi- tal sutures in the process of fusion; 35-45, with a fairly severe tooth wear, the vault 
sutures completely fused and the circummeatal group in the process of fusing; 45+ where the 
circum- meatal sutures were fused, squamous temporal started to fuse and tooth wear very 
severe if any molars still present; and 60+ where the squamous temporal suture was completely 
fused (Todd and Lyon, 1924,325-84). In the older sutural age groups there was often a high 
degree of tooth loss, occasionally total. 

Stature was calculated for adults and subadults from the most accurate combination of long 
bone lengths possible for an individual skeleton using formulae for caucasoid groups proposed 
by Trotter and GIeser (1952, 1958; Brothwell, 1972, 101-2). Where the matching bones at 
right and left were apparently healthy and undeformed but were of markedly different lengths, 
the mean was used for calculation. With larger adolescents and subadults the epiphyses were 
stuck to the shafts and the bones measured, as at this age the errors caused both by epiphyseal 
plate thickness, which probably approximated to the thickness of the glue layer, and by the 
differential limb proportions of children to adults, were fairly small. No attempt was made to 
calculate the stature of children. 

Rough estimates of the percentage distribution of some qualitative features such as head 
shape were made from photographs by the comparison and sorting of identical views of the 
different intact and restored skulls. Other characteristics, such as sutural bone incidence at 
various locations, and occurrence of metopism, or tori, were counted directly. 

All measurements together with coded qualitative observations were entered on a file on 
the DEC-10 computer at the University of York. This was partly for the storage and subsequent 
retrieval of the raw data and partly for processing them. On the advice of the Department of 
Computer Science two different packages of programs, SPSS and CLUST AN, were employed. 
The latter was used only for the comparison of cranial measurements from the St Helen’s 
material with those from other cemeteries. A program for calculating the mean values and using 
them in CLUSTAN was written by a member of the computer service. The mean values of 
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the same selected variables from the different cemetery samples were compared using one of 
the hierarchical clustering methods, and dendrograms derived showing the apparent similarity 
between the samples. The clustering method was Ward’s using Euclidean distances. 

The SPSS package was used for all other calculations. This is a set of programs developed 
for use by social scientists, and contains all the programs, other than cluster analysis, needed 
to analyse these data. Routines employed were: 

1. Frequencies. The program gave one-way frequency distributions of the metrical variables and 
also, by selection of the correct option, the incidence of different values of coded qualitative 
variables. A simple preselection order enabled specific groups, of age or sex, to be analysed 

separately. 

2. Cross-tabulation. This routine was used to draw up tables of simple relationships between 

variables. 

3. Discriminant. This routine compared selected sets of variables from various pre-defined 
single-sexed groups of adults. From the set of variables used, a number of discriminant functions 
were derived from the distribution of variables within the groups; the first function was the best 
measure of the differences between the groups and subsequent functions were of decreasing 
order of importance. A stepwise method was chosen which selected successively the best 
discriminating variable. The criterion chosen was that of calculating the largest Mahalanobis 
distance between the two closest groups on the variable. The group centroids derived were 
the mathematical expression of the most typical position of a case from each group on that 
particular function. The distance between centroids when plotted linearly along each function 
was a measure of distance between the groups as measured by the participating variables (Figs. 
18-20). The standardized discriminant function coefficients gave a measure of the degree to 
which any particular variable had contributed to the separation. The routine itself stopped 
adding variables from the selected list at a point where further functions would be expressing 
small or meaningless differences. 

4. Factor Analysis. A little exploratory work was done with this routine. Skull variables from 
area or date samples were used. No clear pattern of variable distribution was found completely 
consistent from one sample to another (Figs. 21-2). 

Further computer-based analyses may show clearer trends and patterns. A synthesis of the 
present analysis is given in this report. The body of raw data is accessible as computer printout 
at a number of centres4 and is also held on magnetic tape at the University of York. It is hoped 
that the measurements will be of use in comparative and/or research studies by other workers 
in the field. 

Population characteristics

General 
Some 1189 deposits with human bones were excavated, about 65% of these containing part 

or whole skeletons still lying in the original position of burial (Pls. II, III) while the remainder 
had been disturbed. In addition a great number of disarticulated scattered bones or part bones 
were found both with skeletons to which they did not belong and in other contexts within the 
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general graveyard area. A total count was made of certain representative parts of some of the 
major bones and the results, seen in Table 3, show that there must have been a very minimum 
of 1041 individuals buried, made up of at least 724 adults or near adults, 284 children and 33 
babies. Because of accidents of disturbance, preservation and recovery it is likely that the real 
numbers were considerably higher. The table indicates the differential survival of the bones and 
the lower numbers of smaller bones may result from a gravedigger collecting up and redepositing 
the larger bones he disturbed while allowing smaller ones to lie on or near the surface, where 
they would be dispersed. This is particularly seen in the charnel pit 1044 where the larger limb 
bones and major skull fragments are of much the same order, around 50, while the fibulae, 
small arm bones and mandibles are much more poorly represented. It was a matter of some 
surprise during excavation that so few baby skeletons were found when the actual condition 
of the bones of those that were discovered was good. In fact most infant skeletons recovered 
had apparently been buried with an adult (Pl. IV). One possible reason, consistent with recent 
practice, is that a baby’s grave would be much shallower and therefore more likely to have been 
obliterated by later surface disturbance. Although the total numbers are pitifully small the fact 
that more than half of the baby bones were disarticulated and from disturbed contexts would 
strongly support this as at least a partial explanation. 

The medieval bones were first looked at as a single population, and then the burials from 
the various areas of the graveyard were compared to see if any differences were apparent. Such 
chronological groups as could be distinguished were compared in a similar way. 1068 cases 
were submitted to computer analysis, made up of 338 adult men, 394 adult women, 45 adults 
of unknown sex, and the rest children; the high number with sex unknown was due to many 
instances where the pelvic area was not extant and the features of bones surviving were not clearly 
male or female. Details of the measurements and calculated indices for all bones (inclu’- ding 
means, standard deviations and range) are given in Tables 4 and 5 and the qualitative variable 
proportions of skulls are shown diagrammatically on Fig. 10. The general incidence of disease 
in the recovered skeletons can be seen in Fig. 11. , The skull type was largely brachycephalic 
with an average cranial index of 80.3 (men 79.4, women 81.2). Overall vault height was fairly 
low. About a quarter of all skulls were visually short and broad; a third were broad also but 
with the widest point near the back of the skull, thus forming a beloid shape when viewed from 
above. The remainder were largely oval. Several skulls showed a tendency to bathycephaly. The 
short skulls usually had a short back to the vault when viewed from the side. Some vaults were 
stretched in the middle parietal region giving an apparently longer skull. The average face was 
fairly broad and low and there were few instances of noticeable prognathism. Most faces had 
moderately prominent and high cheek- bones although in both sexes there was a noticeable 
difference in the two sides of the face with the left cheekbone frequently higher and more 
prominent than the right. The nasal bones were often missing or fragmentary, but both narrow 
and wide nasal roots were found, in straight, bulbous and upturned forms. The orbits were on 
average fairly deep and square. Only 34 of all observed cases had other than a spheno-parietal 
junction at pterion and the majority of these few had an epipteric bone or bones intervening. 
Only eight cases of a fronto-temporal articulation were found. Most chins were pointed, with 
rounded forms also common, and there were some instances of a square front to the chin. Most 
foreheads were of moderate height and either vertical or slightly receding but nearly a third were 
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fairly low. Palates were mainly broad, age and tooth loss affecting the height of the palate. A 
quarter of the skulls had some torus development in the mouth, the central palatine being most 
common. No examples of auricular tori were found. There were a few cases of very ill-fitting 
jaws, a characteristic which has been ascribed to progeny from the marriage of individuals of 
markedly different genetic stock. In general male skulls were larger than female skulls in all 
dimensions and the female features tended to be rounder and proportionately wider (Pls. VI, VII). 

The average adult male height was 1.693m (5ft 6!in) with a range of 0.3m (1.54-1.84m). 
This is of much the same order as the average of the Romano-British men from Trentholme 
Drive cemetery in York (Warwick, 1968, 149) and of the modern man at least up to the mid-20th 
century (Morant, 1948). The average female stature was 1.574m (5ft 2in) with a range in most 
part of 0.3m (1.45-1.73m) although there was one skeleton, probably of a woman, 1.83m (6ft) 

Fig. 10 (above and facing) Qualitative variables of skulls shown as proportions of all burials analysed. 
Numerals outside circles give the number of cases
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in height. While this is less than in the present rising generation it is of much the same order as 
prevailed up to the middle of the 20th century, and is slightly taller than the average recorded for 
women of Roman York. Most of the thigh benes, from 84% (131) men and 89% (170) women, 
were flattened from front to back in the upper part of the shaft (platymeria). This has been 
variously ascribed to cultural habits and poor nutritional levels altering the conformation of the 
bone (Brothwell, 1972,88-91). In contrast there was a very low incidence of platycnemia, the 
transverse flattening of the tibial shaft often associated with a habitual squatting posture. Only 
4% (8) women and 10% (16) men had this flattening. As expected the men showed a greater 
degree of robusticity of the femur than the women and they tended to have proportionally less 
flattening of the humeral shaft although the difference was not very great. On average there was 
surprisingly little difference between the flattening index for right and left arms as might be 
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expected to occur from the habitual use of right hand for more jobs than left. Comparison of 
the means of the actual measurements showed that the right arm was slightly larger in diameter 
and slightly less circular in cross section in the men while the women showed no difference on 
average between the two sides. In some cases there was a noticeable difference in size of the 
hand bones from opposite sides of the body and this could reflect right- or left- handedness. 

Area groups 
Comparative analyses were made of skeletons from the following areas of the graveyard 

(Fig. 5): 

Area A, north-west of the church.

Area B, the south comer of the graveyard west of the intrusive well.

Area C, south-east of the church, east of the well. 

Area E, within the walls of the fifth church.

Fig. 11 Incidence of disease in adult and juvenile skeletons

Area D produced only four burials and was excluded from the analyses. Qualitative criteria 
were investigated by cross-tabulation of character and area of origin. This was repeated with 
indices, stature and major cranial measurements. In addition discriminant function analysis 
was perfom1ed on adult males and females in four categories, using vault measurements, face 
measurements, mandible measurements and vault indices. The centroids of the area groups 
were plotted linearly for each function derived (Figs. 18, 19); in most cases functions 1 and 2 
contained between 80% and 95% of the variability. Factor analysis was also done on the cate- 
gories of data used in the discriminant function analysis, and the first two principal factors were 
plotted against each other for each area and each sex (Figs. 21-2). The results of all the analyses 
are considered below, area by area, and summaries of the percentages and composition of each 
group in terms of age, sex, disease and anomaly are given in Figs. 12-15. Further comments 
on the computation results are given on pp. 43-51. 
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Area A 
A total of 453 burials were recovered in whole or in part from this area of the graveyard. 

Nearly 18% of the adults of known age had probably been over 45 years old at death. Oval- 
shaped crania together with long and narrow faces were most common. Rectangular faces were 
uncommon throughout the whole cemetery but nine out of a total of fourteen were found in this 
area. Noses mainly had narrow roots, low bridges and narrow apertures. Chins were pointed 
or round. Foreheads in decreasing order of frequency were medium high and vertical, medium 
high and receding, low receding, and low vertical. Palates ranked similarly were broad and 
shallow, broad and high, and narrow and high. There was a high incidence of individuals with 
caries and a high average of 2.3 carious teeth per diseased mouth, a density only equalled in the 
group from area E. A slightly higher proportion than in the other areas had severe peri- odontal 
disease. In the discriminant function analysis for the area groups, area A shows no extremes on 
any of the derived functions (Figs. 18, 19). 

Area B 
The 73 burials recovered from this comer of the cemetery had a markedly high proportion 

of juveniles and females. 31 % of the adults of known age had probably been older than 45 at 
death but in view of the small numbers this may be a chance finding. A very high proportion of 
individuals possessed sutural bones which may suggest family grouping here. The proportion of 
mouths with some caries was fairly high but the average number of cavities per diseased mouth 

Fig. 12 Distribution of age and sex within area groups. The total number of individuals is given to the right 
of each diagram
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was the lowest in any area as also was the incidence of periodontal disease and calculus deposits. 
As in these dental characters only the adult part of the population was considered the findings 
were not weighted by the large proportion of juveniles present. Disease incidence was also at 
its lowest in this group. The discriminant analysis showed that this group tended to be widely 
differentiated from the other areas on many of the derived functions. The numbers available in 
a sufficiently complete state for this analysis were however very small, especially for the adult 
males, so that the apparent separateness of physical type of this group may be misleading. 

Area C 
In this area 223 burials or part burials were excavated. Only 15.9% of aged adults had 

probably exceeded 45 years of age. The proportion of skulls with sutural bones was very low 
(44.5%). There was a fairly even mixture of vault shapes; faces were mainly long and oval and 
had wide noses with pinched roots and low bridges. The chins and foreheads were similar to 
those in area A qualitatively if not metrically. Palates were mainly either broad and low, or narrow 
and high, although there were also several either broad and high or of moderate breadth and 

Fig. 13 Incidence of sutural bones (all ages) and disease (adults only) within area groups A-C and E. The 
total number of cases affected is given to the right of each diagram. Where two numbers are shown 
the second, for caries and dental abscesses, gives the average number of examples per diseased mouth; 
for disease  it gives the number of cases with dental disease only
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low. The proportion of mouths with caries was the lowest of any group although the average 
number of bad teeth per diseased mouth \vas slightly higher than in area B. Discriminant 
functions differentiated area C males on vault measurements and vault indices from all other 
groups while the females were similar to group B women but distinct from A and E on vault 
and facial measurements. 

Area E 

All the burials lay within the area of the largest church defined, though some were or may 
have been interred near to but outside one of the earlier churches. As the church was enlarged 
mainly to north and east any such earlier burials would properly have belonged with those of 
area A. The 288 burials recovered included the lowest proportion of juveniles and the highest 
percentage of elderly, 33.6% of all aged adults, from any area. This was the only area where men 
outnumbered women. A fairly high incidence of sutural bones was found. Most individuals had 
broad oval or beloid vaults with long narrow oval faces although there was considerable variety 
in facial shapes. Noses were equally represented by cases with pinched roots, low bridges and 
narrow apertures, and others with broad roots, prominent bridges and wide apertures. While 
the largest number of skulls had receding foreheads of medium height there was a higher 
proportion of high vertical foreheads here than in any other area. Most palates were high and 
broad with significant minorities narrow and high or broad and shallow. There was little in-
vivo skull deformation or marked cranial asymmetry in this group. General disease was at its 
highest in this sample, probably largely owing to the age spectrum represented which may also 
have contributed to the high proportion wit.1} dental abscesses. The incidence of caries was 
lower than in areas A and B probably because increased tooth loss with advancing years had 
destroyed the evidence. The proportion of bad teeth per diseased mouth was as high as that 
in area A. Thus, some of the evidence of dental health suggested that individuals buried in the 
church area had as bad or worse teeth than the average. This may be due to age but may also 
indicate a more dentally deleterious diet in the parish elite. Despite the age bias the incidence 
of osteo- arthritis of the spine is lower in this group than generally, perhaps a reflection of less 
occupational back strain and possibly warmer drier living conditions than the average. The best 
discrimination of this group was on male facial measurements. On many derived functions the 
women were barely separated from those of area A. 

In conclusion, while the entire cemetery probably contains a fairly homogeneous population 
there are some areas where the age or sex distribution varied significantly from the average. In 
particular there was a higher proportion of young people in the south corner of the graveyard 
(area B), whereas within the church (area E) there was a smaller than average proportion of 
youngsters and a higher than average age of death among the adults. The physical type found 
in area A and E was virtually identical. Such differences as were detected between these two 
areas could be ascribed to the age spectrum represented and to possible economic and social 
differences working on a basically homogeneous group. Areas B and C in contrast to this are 
reasonably distinctive both physically and in health. In the absence of clear dating it is not 
possible to explain these differences as a temporal change and they may represent strains within 
the population allied by family ties or social stratification. 
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Temporal groups 

If the unexcavated or previously destroyed parts of the graveyard, possibly a third of the 
original area, are assumed to have been used to the same degree as the rest, an original burial 
of between 1500 and 2000 people seems likely. This would be in the region of three to four 
burials a year over the period, up to 600 years, of the church’s existence. Because of the nature 
of the site the only dating of burials possible was with relation to the building phases of the 
church, and only such burials as were near, overlain or disturbed by building activity, or were 
overlain or disturbed by another skeleton already fulfilling these conditions, could be assigned 
to a given temporal group. Four such groups of burials were investigated: 

Group 1, later than the building of the second church; how much later was not known; 
Group 2, later than the building of the third church; 

Group 3, later than the building of the fourth church and including a few burials later 
than the fifth; 

Group 4, earlier than the fourth church, but mostly with no indication as to how much 
earlier. 

As is clear from the definitions of the groups there was considerable overlap between them. 
There were only three skeletons to which both an earliest and latest limit could be given. A 
further distinction between these groups may be made. Burials in group 4 were sealed beneath the 
walls of the fourth church or construction levels associated with it, and had therefore originally 
been buried in the cemetery, whereas most of the others, particularly those in groups 1 and 2, 
had been interred within a standing building. 

Cross-tabulations were made of cranial measurements, cranial indices, stature and qualitative 
variables with these date groups, and discriminant functions were derived for each group from 
vault measurements, face measurements and cranial indices (Fig. 20; see also pp. 46-9). The 
numbers providing measurements from each group were very small and one group of males 
contained only one suitable skull; thus differences may well be a product of sample size rather 
than real differences in the population at various times. A summary of group data is given in 
Figs. 14–17. 

Group 1 
This group of 59 cases had a marked preponderance of adult men and a high proportion, 

47% of ageable adults, over 45 years of age at death. Most vaults, 17 out of 33, were classed as 
beloid, and most faces were long and narrow. Only 36% had no sutural bones present. Compared 
with the overall average the heads of both sexes were more brachycephalic, relatively lower, 
with narrower noses and broader palates. The men’s height was close to the average while the 
women were taller than the overall mean for their sex. There was a high rate of disease and 
the highest incidence of mouths with carious cavities was found here although the number of 
cavities per diseased mouth was small. This was the largest date group for discriminant analysis, 
so the other groups will be compared with it. 
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Fig. 14 Proportions of different ages within area and date groups. Numerals outside circles give the number 
of cases: internal numerals refer to the key for juveniles
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Fig. 15 In-vivo tooth loss from surviving adult jaws, for area and date groups. Numerals outside circles give 
the number of cases. The average number of teeth lost per capita is shown beside each diagram
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Group 2 
There were 29 individuals in this group and adult men again predominated. 35% of adults 

of known age were probably over 45 years old at death. In the sixteen vaults no one shape was 
predominant and none of the noses was particularly narrow. 47% had no sutural bones. While 
both sexes approximated to the general means for stature the men had broader, lower vaults, 
squarer orbits and narrower palates than the average while the women had higher skulls, very 
wide noses, lower wider orbits and broader palates. There was a very high incidence of disease 
and the highest occurrence of dental abscesses was found here. Discrin1inant functions showed 
differences in the males particularly in cranial length and occipital proportions. 

Group 3 
This group was very small with only 24 individuals, 19 of them adult. Consequently as 

individual variables may vary considerably from the mean for a group the discriminant analysis 
cannot be relied upon in this sample, particularly for the males. Here there was an excess of 
adult women, and a very small proportion of ageable adults, 22%, were over 45 years. There 
was a larger than average number of adults with no age calculable owing to the disturbance of 
burials removing ageable parts of the skeletons. Ten variably shaped calvaria survived and two 
other part vaults, and of these 42% had no sutural bones. No male face survived. Male stature 
was average, as were female stature and skull height, the skulls being slightly narrower than the 
overall norm. The lower proportion showing disease symptoms may be due to the younger age 
of this sample compared with groups 1 and 2, with consequent reduced arthritic change and 
dental loss. There was a high average number of carious cavities per diseased mouth and all 
jaws had calculus deposits, but only four jaws were available for analysis. This group is clearly 

Fig. 16 Distribution of age and sex within date groups. The total number of individuals is given to the right 
of each diagram
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differentiated from group 2 on all first and second derived functions. The contrast between 
this, the latest of the temporal groups, and groups 1 and 2 may in part reflect a change in social 
structure following the Black Death in 1349 and successive epidemics. 

Group 4 
This group of 34 had a similar age spectrum to groups 1 and 2 but there was a preponderance 

of adult females. 29% of ageable adults were over 45 years. The males were of average stature 
but had longer, narrower and relatively lower vaults, wider noses, and wider more rectangular 
orbits than the average for their sex while the women had longer, narrower and higher vaults 
(one had a very low cephalic index) with wider noses, squarer orbits and narrower palates as 
well as being above average in height. This group had the highest incidence of sutural bones, 
highest periodontal disease, lowest calculus and a high average of diseased teeth per mouth. 
Disease in general was low. This group is well differentiated on the first derived function for all 
categories and both sexes from groups 1 and 2. 

Fig. 17 Incidence of sutural bones (all ages) and disease (adults only) within date groups 1–4. The total 
number of cases affected is given to the right of each diagram. Where two numbers are shown the 
second, for caries and dental abscesses, gives the average number of examples per diseased mouth; 
for disease it gives the number of cases with dental disease only
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Fig. 18 Linear plots of discriminant functions obtained from adult male burials in different area groups. 
The variables and the standardised coefficients are shown in Table 6
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 In conclusion the various date groups show small differences when analysed qualitatively by 
cross-tabulation and quantitatively by discriminant analysis technique. It is doubtful however 
whether these differences are a real reflection of differences in the parent population at different 
dates or merely a result of small sample size. Group 4 which should on temporal criteria overlap 
with groups 1 and 2 showed some differences which might be attributable to their origin outside 
rather than inside the contemporary church. It is unfortunate that comparative dating was not 
possible for a much larger number of the skeletons. It would seem, however, that in earlier 
phases there was a higher proportion of elderly men buried in or near the church and that in 
later times the privilege was extended to more women and juveniles. 

Discriminant and factor analyses 
The results obtained from the discriminant function analysis of area and date groups and 

the factor analysis of area groups are considered further below.5 

Area group discrimination 

Linear plots of the derived functions for skull measurements are shown on Figs. 18 and 19 and 
the standardized coefficients of variables used are listed in Table 6. 

Vault measurements, male. Fourteen calvarial measurements were submitted for discrimi- nation. 
Only four of these were selected by the program before the remaining variability was too small. 
These were cranial breadth, basi-nasal length, parietal chord and occipital chord. Function 1, which 
accounted for 58.8% of discriminatory power, contrasted parietal chord and basi-nasal length with 
the other two, while function 2, 34% of discrimination, was mainly made up from basi-nasal length 
and occipital chord. On function 1, skulls from areas A and B were not well separated, and those 
from area E only slightly further apart, but skulls from area C were clearly a rather different group on 
average. On function 2, areas E and C were virtually identical, with A slightly different and B more 
so. Thus the means of the basi-nasal lengths and occipital chords failed to differentiate between heads 
from C and E but would suggest that B had a slightly different make-up. The number of available 
skulls from B was however very small. 

Vault indices, male. Thirteen variables were submitted from which five were selected as expressing 
most of the discriminatory power. These were cephalic index, proportional frontal chord index, frontal 
chord-arc index, parietal chord-arc index, and proportional occipital arc index. Function 1 was derived 
from four of these with little contribution from the frontal chord-arc index and with parietal chord-
arc index of opposite sign to the rest. The most influen- tial variable was the proportional occipital 
arc index, a high value of which corresponded with marked bathycephaly. Skulls from area C were 
clearly separated on this function. It accounted for 52.6% of the discrimination. Function 2, 33% 
of discrimination, was derived mainly from the cephalic index in contrast to the two frontal indices. 
It showed area E slightly separated from the other areas and most different from B. 

Facial measurements, male. Ten variables were processed of which four, all breadths, provided 
the best discrimination. These were bimaxillary breadth, bizygomatic breadth, nasal breadth and 
simotic chord. The absolute range of the last two was very small. Function 1, 65% of discrimination, 
was largely derived from the contrast between bizygomatic and nasal breadths. The four areas were 
well separated by this function, area B with small mean nasal breadth and large bizygomatic breadth 
in particular although this could be a result of the sample size. Function 2, 34.1 %, was largely 
determined by the bimaxillary breadth and showed A and C very similar with E and B differentiated 
clearly. C had the largest and E the smallest mean bimaxillary breadth. 
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Mandible measurements, male. Of eleven submitted variables four, bicondylar width, bigonial 
breadth, symphyseal height and condylar length right, were selected. Function 1, 61.6%, was largely 
defined by the contrast between bicondylar width and symphyseal height. Areas A, C and E were close 
on this function with marked separation of B, which area showed a higher mean bicondylar width 
and a smaller mean symphyseal height. Function 2, 27%, drew from all four variables, most heavily 
from bigonial breadth. This function separated A and B from C and E. Area C had a particularly 
low mean value for the bigonial breadth. 

Post-cranial indices, male. A discriminant program was also run using four post-cranial indices, 
platymeric, platycnemic, humerus width and femur robustness. Only the platymeric index was found 
to be significant in discrimination and it separated area A which was on average least platymeric from 
all the others. Area B was most platymeric. 

Vault measurements, female. Three variables were selected from the fourteen submitted, basi-
bregmatic height, minimum frontal breadth and frontal chord. Function 1, 58.2% of dis- crimination, 
was derived mainly from the contrast between basi-bregmatic height and minimum frontal breadth. 
This function shows skulls from A and E similar and different from the B and C samples which 
were fairly close. Function 2, 31.4% was mainly governed by the frontal chord and again showed 
samples from A and E to be similar but clearly demarcated from Band C which on this function 
were themselves widely separated. 

Vault indices, female. Six indices were selected from the thirteen submitted, cephalic index, 
proportional breadth index of skull, proportional height index skull, proportional frontal arc index, 
proportional frontal chord index, and occipital chord-arc index. Function 1, 50.1% drew from all 

Table 6   Discriminant function analysis of area groups
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Fig. 19 Linear plots of dicriminant functions obtained from adult female burials in different area groups. 
The variables used and the standardised coefficients are shown in Table 6
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variables, especially the proportional height index, and with proportional frontal chord index with 
opposite sign. It separated area B from the other three areas which were all similar to each other. 
Function 2, 33%, drawn from all except the occipital chord-arc index and heavily derived from the 
cephalic index and proportional breadth index, showed no power of discrimination between A, E 
and B but sample C was clearly different. . Facial measurements, female. Five variables, basi-alveolar 
length, upper facial height, nasal height, orbital height and simotic chord, were selected from the 
ten submitted. Function 1, 58.3% of discrimination, drew considerably from all but the upper facial 
height and primarily contrasted the simotic chord with the basi-alveolar length. On this function 
areas A and E were similar to each other but widely separated from B and C which were in turn 
close together. This was the same grouping as with the vault measurements. Areas B and C had low 
mean values of the simotic chord, i.e. pinched nasal roots. Function 2, 31.1 %, was derived mainly 
from the contrast of the upper facial height with the simotic chord. On this function there was a fairly 
good separation of area samples with areas A and C most widely separated. 

Mandible measurements, female. Four variables, projected height of left ascending ramus, 
projected maximum mandibular length, right ramus breadth and right coronoid height, were selected 
from the eleven submitted. Function 1, 55.6% of discrimination, was derived from all, with the first 
two with opposite sign to the second two and with the coronoid height of least importance. It gave 
a fairly good separation of area samples with C and B most widely separated, a reflection of longer 
mandibular length and lower coronoid height means in B. Function 2, 39.3% of discrimination, was 
derived from all except the mandibular length which played little part. C and E were fairly close on 
this function and A and C the furthest apart. A had a lower mean left ascending ramus height, larger 
coronoid height and narrower ramus breadth than C. 

Post-cranial indices, female. Of the four variables submitted platymeric height and femoral 
robusticity were chosen as the best discriminators. Function 1 was almost entirely from the femoral 
robusticity and contributed 64.2% of calculated discrimination. Area B was separated on this function 
from the rest of the graveyard with much slighter bones. Function 2, 35.8%, was almost entirely 
derived from the platymeric index and it separated women from area B as being less platymeric than 
the other samples although the separation was not as good as on function 1. 

Date group discrimination 

The same groups of variables were analysed in each category as for the area discrimination but 
the categories were restricted to three, vault measurements, vault indices and facial measure- ments 
for adults of each sex (Fig. 20, Table 7). The small numbers available for analysis in some groups 
must make any conclusions extremely tentative. 

Vault measurements, male. Cranial length and basi-bregmatic height were the selected variables. 
Function 1, 88.4%, was the joint effect of these two and separated groups 2 and 4 well while failing 
to differentiate clearly between groups 1 and 3. Function 2, 11.6%, was the contrast between the 
two. On this function groups 1, 2 and 4 were virtually indistinguishable while group 3 was widely 
different. But as group 3 comprised a single skull which had a large basi-bregmatic height no reliance 
can be placed on this. In general group 1 heads were shorter and lower than those from later groups. 

Vault indices, male. From the thirteen possible variables, three were selected, all of them describing 
the occipital bone. They were proportional occipital arc index, proportional occipital chord index and 
occipital chord-arc index. Function 1, 67.6% of discriminating power, was derived largely from the 
contrast between the first two of the selected variables. A fairly good separation of groups was achieved 
on this function. Function 2, 32.2%, involved all three variables. On it groups 1 and 4 were not well 
differentiated while group 2 was further away and group 3 (one skull only) was widely separated. 
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Fig. 20 Linear plots of discriminant functions obtained from adult male and female burials in different date 
groups. The variables used and the standardised coefficients are shown in Table 7
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Facial measurements, male. Four variables, basi-alveolar length, bimaxillary breadth, nasal breadth 
and orbital height, were selected and were all well represented on both derived functions. Function 
1 accounted for 92.8% of discrimination and separated the three groups very clearly. Function 2, 
with only 7.2% of discriminating power, also gave a wide separation of all groups. Group 3 was not 
represented at all, group 2 by only two skulls and group 4 by only one. Thus, all that can be said is 
that the one face from group 4 and the two from group 2 were not particu- larly alike and were also 
not close to the mean for group 1. 

Vault measurements, female. Four variables, frontal chord, parietal chord, basi-bregmatic height 
and maximum horizontal perimeter, were selected. Function 1, 83.6%, was derived from all four 
variables and gave a wide separation of the groups with 1 and 4 being the least similar. Function 2, 
13.8%, had very little contribution from the basi-bregmatic height. It separated groups well but the 
proportion of discrimination it represented was fairly small. Group 3 had longer frontal and parietal 
chords, and larger cranial perimeter on average than the other groups. 

Vault indices, female. Six indices were selected, compound height index, proportional height and 
breadth indices, proportional frontal arc index, frontal chord-arc index and proportional parietal chord 
index. Function 1, 72.3% of discriminatory power, was largely derived from the compound height 
index with the proportional parietal chord being second in importance. On this function groups 3 
and 4 were close together but well separated from groups 1 and 2 which were themselves fairly well 
differentiated. Groups 3 and 4 had the highest vaults and the largest proportional parietal chords. 
Function 2, 21.6%, derived little from the propor- tional breadth index and the proportional frontal 
arc index. On it groups 1 and 2 were close together while 3 and 4 were well separated. Group 3 had 
smaller proportional height and smaller proportional frontal arc than 4 on average. 

Facial measurements, female. The valid numbers were very small. Five variables were selected, 
nasal height, upper facial height, bizygomatic breadth, bimaxillary breadth and basi-alveolar length. 

Table 7  Discriminant function analysis of date groups
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Function 1 in fact accounted for 100% of variability so that functions 2 and 3 can be ignored. It 
was mainly derived from the nasal height and showed groups 1 and 2 close while 3 and 4 were very 
different. 

Conclusions 
As will be seen from the summary above the picture is very complex with different starting sets 

of variables resulting in different groupings of area or date samples on different functions. As in all 
statistical analyses, greater confidence must be placed in results from larger groups so that the area 
sample results may be meaningful in terms of family grouping of burials. Area B would seem on 
balance to be most different from the other samples.

Fig. 21 Cross plots of factor analyses for different area groups, using adult male vault measurements
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Fig. 22 Cross plots of factor analyses for different area groups, using adult female vault measurements

Factor analysis
Different male and female adult samples, chosen by area, were analysed by a factor analysis 

program and a graph plot of the first two varimax rotated factors obtained (Figs. 21–2). These graphs 
showed which variables weighed heavily on which factor. The resulting pattern varied somewhat from 
one area sample to another. Areas A and E for both sexes showed that a very large part of the variability 
on factor 1 was from the cranial length, occipital lengths and basi-nasal lengths while factor 2 was 
largely determined by the cranial breadth and to a lesser extent by the minimum frontal breadth and 
biasterionic breadth. In contrast to this, area B males had breadths on factor 1 while factor 2 largely 
represented lengths. In area C males the breadths again were heavily responsible for factor 1 together 
with the frontal measurements while only the parietal measurements contributed much to factor 
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2. Area B females approximated much more closely to areas A and E on factor 2 with the various 
breadths all being well represented, but on factor 1 only the parietal lengths were of great influence 
with a lesser contribution from the cranial length. Area C females were well separated with breadths of 
high value on factor 1 and parietal lengths on factor 2. In the female analyses a considerable number 
of the variables clustered round the origin thus exerting little effect on either factor. In general, for 
both sexes, these analyses showed a close similarity of result from areas A and E with areas B and 
C being different. As in the discriminant analysis the differences found in B and C may have been 
reflections of the smaller sample size from these areas rather than a real separateness of physical type. 

Teeth 
The tooth layout of all jaws was mapped (Brothwell, 1972, 44-9) and note taken of the 

occurrence and degree of alveolar retraction, calculus formation, caries, abscesses, developmental 
anomalies and tooth attrition. 374 adult mandibles and 342 adult maxillae were examined. In 
248 cases the mandible and maxilla belonged to the same individual but the rest had become 
separated and could represent any number of individuals between 126 and 220. There were 
191 immature mandibles and 142 maxillae, including 103 cases with at least part of both jaws 
extant. All stages of development of the teeth, from the completely unerupted milk dentition of 
the newborn child to the full permanent dentition of the adult with or without the third molar, 
were represented in this sample. 

A summary of information from the adult jaws is given in Table 8. The third molar was 
frequently absent and it was necessary to make some assessment as to how many had been 
lost during life with subsequent healing of the alveolar surface, how many were congenitally 
absent, and how many merely retarded in eruption. In cases of recent loss prior to death the ~ 
state indicated the former presence of a tooth. Usually if the tooth was present in the jaw but 
unerupted, a small hole was found in the alveolar surface over the crown. In the remainder of 
cases of absence the tooth was considered to have been lost during life if there was loss of some 
of the other molars or premolars from that quarter of the mouth. If the neighbouring part of the 
dental arcade had been complete at death it was considered more likely that the tooth had been 
congenitally absent. While this was of necessity a somewhat arbitrary assumption the figures 
for in-vivo tooth loss obtained by this method fit very well into the pattern of molar loss, and 
consequently while the decision may be inaccurate in an individual case the conclusions were 
probably correct on average. The figures indicate a congenital absence of between 20% and 
26% of third molars with the upper left and lower right being most frequently missing. In one 
individual any number from nought to four of the wisdom teeth could be absent, even where 
jaw space in effect proved the absence of some teeth. Taking only the 145 instances where the 
position of all four third molars was present, and using the above conventions as to absence, 
it was found that 41% (59 cases) had at least one wisdom tooth undeveloped, 10% (14 cases) 
had one missing, 16% (24 cases) had two missing, 8% (12 cases) had three missing and 7% 
(10 cases) had all four missing. 

Table 8 shows considerable post-mortem tooth loss, probably the result of disturbance 
prior to excavation. As might be expected, teeth with single simple roots had been lost most 
frequently, and about half of the upper central incisors present at death had been lost since. The 
first and second molars with their multiple flaring roots were least likely to be lost after death. 
Immature jaws after teeth had erupted seemed less susceptible to this post-mortem loss. This 
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Table 8     Incidence and condition of adult teeth
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could be due to the sharper alveolar margins in the young, which follow the contours of the 
teeth more closely, because the bone is young and the incidence of alveolar retraction caused 
by periodontal or gum disease is low. However comparatively few disturbed juvenile jaws were 
found, so the high degree of tooth retention may be more apparent than real. 

Where a tooth has been lost from the permanent dentition during life, the alveolar margins 
eventually heal over, usually forming a fairly smooth surface. In some cases a ridge had been 
left along the alveolar crest. Where a tooth socket was partly healed it was probable that the 
tooth had been lost shortly before death. In a few instances where this partial healing was found 
on several sockets it seemed likely that tooth loss may have been caused or accelerated by a 
period of debility leading up to death. In the adult skulls examined, 925 teeth had been lost 
during life from 220 mandibles and 786 teeth from 186 maxillae. 59% of all adult mandibles 
and 49% of all adult maxillae had lost one or more teeth. The first molar was the tooth most at 
risk, the lower ones more than the upper, and the lower right most of all. The incidence of loss 
then decreased both forwards and backwards from these molars. The canines with the extra 
long root in the jaw were the least likely of the front teeth to be lost during life with the lower 
ones less at risk than the upper. Of the immature jaws examined only three teeth had been 
lost before death apart from milk teeth lost in the normal way. In one case both lower incisors 
of a child about six years of age had been lost sufficiently early in life for the gum to heal over 
before the adult incisors erupted. This may reflect teeth knocked out in early childhood by a 
fall. The other missing tooth was an upper right first adult molar which had been lost during 
adolescence. The question arises as to how teeth came to be missing before death. In many cases 
considerable tooth loss was found alongside a considerable degree of alveolar retraction and 
it would seem likely that teeth had been lost because of periodontal disease. Some of the few 
missing front teeth may reflect loss due to accidental damage as already suggested for incisor 
loss during childhood. Where back teeth are missing in the absence of a considerable degree of 
periodontal disease they had probably been pulled out, perhaps to relieve toothache. 

Of the adult teeth found, 345 were suffering to some extent from decay, ranging from those 
with small occlusal or neck cavities to grossly carious teeth with much of the crown destroyed. 
These teeth came from between 142 and 154 adults (there were 31 unmatched maxillae and 
twelve unmatched mandibles with carious teeth). In general the incidence of caries was highest in 
the first molar although the lower left third molars also had a high number of cavities. There were 
23 carious teeth in immature jaws, in sixteen individuals. Nine of these were in first permanent 
molar, nine in second milk molar and five in first milk molar. In two cases where a child had 
caries in the same tooth at either side this may reflect a period of malnutrition or illness at the 
time that those teeth were being formed, resulting in teeth less resistant to decay. Similarly 
the horizontal ridging of enamel noticed in many adults and children, especially on the upper 
central incisors (e.g. skeleton 5442, Pl. VIII a, b), may indicate alternating periods of health 
and illness or hunger during the formative years. The incidence and type of caries found on the 
different teeth is shown in Table 9. A few teeth had more than one cavity. Broken as opposed 
to decayed teeth are not included in the table although a broken tooth would soon decay and 
add to the numbers with occlusal caries. It will be seen that there were very few cavities on the 
lingual side of teeth. Most cavities in the deciduous teeth were occlusal.  
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Evidence of 113 abscessed tooth sockets were found in 65 adult jaws (58-65 individuals 
depending on how many disturbed mandibles and skulls belong together). These varied from 
comparatively slight cavities in the gum around tooth roots (skeleton 5442, Pl. Villa) to one 
instance (5172, Pl. Vlllc) where a perforating abscess had produced a chronic maxillary sinus 
infection. Abscesses frequently involved two or more adjacent tooth sockets. Four abscesses 
were found in juvenile jaws on deciduous teeth, three on canines and one on a first molar, all 
in children about eight years of age and possibly symptomatic of their terminal debility. 

Periodontal disease causes the retraction of bone along the alveolar margins of the tooth 
socket”. If severe enough after some time it causes loosening and subsequent loss of teeth. In the 
jaws under examination, some degree of alveolar retraction was noted in more than half of all 
adult jaws, and was seen to be severe in 25% of adults where parts of both jaws were extant. In 
addition those individuals with near total tooth loss had probably had this problem and where 
all the teeth had been lost since death it was not possible to assess lesser degrees of retraction. 
The condition was usually more marked towards the distal end of the jaws, around the molar 
teeth. In some instances there was a slight everted ridge running along the labial side of the 
alveolar margins and this too may be caused by periodontal disease. 

Many teeth showed deposits of calculus (plaque); 73% of jaws with parts of the upper and 
lower arcades present had it to some degree, but only 19% had really large deposits. Few of 
the immature jaws had any calculus deposit. The original proportion with these deposits was 
probably somewhat higher, as post-excavation washing of bones can remove all traces and this 
was one of the reasons that such washing was stopped early in the 1973 season. A high incidence 
of calculus was often found in jaws with considerable signs of periodontal disease. Deposits were 
usually most marked on the lingual surface of teeth, especially the molars. Where an opposing 
tooth had been lost for some time before death calculus deposition had sometimes occurred 
on the occlusal surface of a tooth. 

A number of developmental anomalies were found in the dentition, none frequently except 
hypoplastic horizontal ridging of tooth enamel (see above). A few cases were seen of tauro-
dontism of the roots, usually in molars. Some teeth had an atypical number of roots; canines 

Table 9 Incidence of caries in different adult teeth

Tooth
Lateral
neck

Medial
neck

Labial
neck

Lingual
neck

Occlusal Other

Central incisors 3 2 0 0 5 1

Lateral incisors 3 0 0 0 13 2

Canines 4 4 4 0 13 3

 1st premolars 10 11 2 0 26 6

2nd premolars 9 9 1 0 25 8

1st molars 13 20 10 1 56 5

2nd molars 13 5 12 0 29 2

3rd molars 0 7 12 2 26 4
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and lower premolars were found with bipartite roots and one upper premolar with three roots. 
Enamel hypoplasia was found once. In a few instances one or more of the developed third 
molars were vestigial in size and form. One upper left lateral incisor was apparently vestigial. 
It may have been a retained milk incisor but if so there was no sign of the adult tooth in the 
jaw. There were a number of examples of retarded eruption of teeth, either third molars which 
were sometimes present in the jaw but unerupted, or one or more of the canine teeth, with or 
without retention of the deciduous canine. In skeleton 5934, an obviously elderly individual 
had the upper right canine and premolars, lower right canine and first premolar all unerupted 
and the right third molars partly erupted. One case, 5415, had partly erupted impacted third 
molars. It was normally possible to detect the presence in the jaw, especially the upper jaw, of 
unerupted and displaced canines. Nineteen cases were seen of displaced teeth, usually incisors 
or canines lying either labially or lingually to the line of the dental arcade, often apparently due 
to lack of space on the jaw. In at least seven cases, one or more milk teeth had been retained, 
most commonly a canine. In addition to the eruption anomalies already noted, 5934 had at the 
upper left side an odontome superior to the root of the first premolar. 

The degree of molar attrition was noted where any of the back teeth were found intact. On 
average attrition appeared to be fairly low and it seemed that the elderly were more likely to 
have lost their molar teeth than to have worn them down excessively. Where opposing teeth had 
been lost in early life attrition would nearly cease. Attrition was not always even in the different 
areas of the mouth and the degree recorded was the most severe found. Where one side of the 
jaw was much more worn than the other this probably reflected habitual chewing patterns. 
In many of the elderly where the molars were lost the front teeth were very worn with little 
crown remaining. In some cases the wear across the surface of the teeth was not horizontal but 
notice- ably sloped. This is caused by a malfitting bite either with the upper teeth projecting 
too far forward, when the lower front teeth are worn more on the labial, the upper more on 
the lingual side or with the upper teeth being recessed into the lower jaw where the opposite 
wear pattern is caused. 

Pathology 

Pathological changes in the bones 
Pathological changes can be caused to the bones in four major ways: by acute externally 

applied damage as in wounds and broken bones; by chronic externally applied stress as in changes 
caused by occupational or habitual activity strain; by disease organisms attacking either the living 
part of the bone or causing inflammation of the surrounding soft tissues; and by developmental 
mishaps. These will each be examined in turn with reference to the community represented by 
these burials. Although the original cause of a change may be one of these factors there can be 
secondary effects from one of the others, as wh~n a wound is subsequently invaded by micro-
organisms and local or even general disease symptoms follow on the initial trauma. It must be 
remembered that the effect on bone may only be one common symptom in a number of very 
distinct clinical diseases and in the absence of evidence of non-skeletal symptoms diagnosis is 
necessarily tentative and open to alternative interpretation. 
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The surprisingly small number of eighteen wounds were found, thirteen of them on the 
skull. There was one partly punctured sternum, perhaps congenital, one foot where a flesh-
wound, possibly caused by standing on a sharp object, had apparently become’infected and 
had damaged the plantar surface of the second metacarpal, and three cases where swellings on 
limb shafts were probably the result of resolved local damage. Only the foot wound and two of 
the head wounds were on women. Of the thirteen head wounds the only two that showed no 
signs of healing were on these two women who may have been killed by either a fall or a blow, 
one on the front and the other on the back of the skull. Of the eleven men with head wounds, 
one had apparently had his ear cut off, as the area was flattened and had become infected. 
Another may have been dropped as a young child as the whole anterior fontanelle area had 
ossified in a depressed position. Five had depressed areas consistent with being hit with a blunt 
instrument, and four had probable sword cuts, of which two had completely healed and two 
showed considerable healing (e.g. skeleton 5607, Pl. VIIId). One of the depressed contusions 
(5423, Pl. VIIIe) was dumb-bell shaped, 25-30mm in length and perhaps caused by a blow 
from a mace or a morning star. 

The total number of fractures was low. Twenty-six men and twelve women had bones which 
had been fractured at some time during their lives and had then healed. The distribution of 
fractures, excluding those on non-articulated bones is seen in Table 10. Two of the ulnae and 
one radius had probably only had greenstick fractures and one rib may only have been cracked. 
Some bones were very badly set. Skeleton 5237 had six broken bones, both tibiae and fibulae, 
and both humeri, all badly set but uninfected (Pl. IXa, b). All humeral breaks were in men and 
two of them were grossly infected. Other bones found with fractures were one left clavicle, one 
spine of a thoracic vertebra, one left frontal, one fifth left metatarsal, and one nose. 

There were three cases noted of chronic dislocation of a joint with consequent adaptation 
of the joint surfaces to enable movement to occur. In one individual the radius and ulna had 
been dislocated and a new superior radio-ulnar joint had formed with a secondary joint surface 
on the ulna shaft, inferior to the original (5000, Pl. IXc). In another instance the kneecaps 
had been displaced and in the third the left shoulder was out of true. In this last case the ulna 
had been broken, possibly as the result of the same initial injury; the shoulder had not been 
correctly repositioned, probably preventing the man from putting his arm straight by his side 
from then on. In addition there were four instances where there appeared to be some dysplasia 
of the hip, which may be a congenital condition (e.g. 5488, Pl. IXd). The actual incidence of 
hip dysplasia may have been higher as the innominate bones generally were not well preserved. 

Femur Tibia Fibula
(Tibia
and 

Fibula)
Humerus Radius Ulna

(Radius 
and 

Ulna)
Ribs Other Total

Male 0 3 4 (2) 5 6 6 (2) 5 5 34

Female 1 1 1 (1) 0 2 7 (1) 3 0 15

Total 1 4 5 (3) 5 8 13 (3) 8 5 49

Table 10 Distribution of fractures according to sex
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The same condition is also likely to affect the length and angle of the neck of the femur, and 
several instances of shallow femoral heads, with and without partial collapse of femoral neck, 
were found amongst disarticulated bones. 

Chronic stress is a major factor in that most widespread and crippling condition known 
as osteoarthritis. A great many cases of osteoarthritis of the spine were found, 19 in the neck 
bones, 119 in the lower thoracic and lumbar region, and 22 with symptoms in both locations 
(e.g. 5645, Pl. Xa). Because of the fragmentary nature of so much of the material percentages 
are of doubtful significance, but 42% of the skeletons with at least a few vertebrae extant had 
arthritic changes in some part of the spine. Many of these changes were fairly slight, limited 
to slight lipping of the edges of adjacent vertebral bodies. In some instances this lipping had 
progressed until adjacent vertebrae had fused thus preventing further independent movement 
of that part of the spine. Sometimes vertebrae were fused by the calcification of parts of the 
anterior longitudinal ligaments (rheumatoid spondylitis; see case 494 on p. Ill, Pl. Xb). In the 
neck it was frequent to find lipping, together with some increase in surface area and decrease 
in compactness of surface, on the superior and inferior articulating facets instead of, or as well 
as, on the ventral side of the bones. There was some ankylosis of the vertebrae in 36 instances, 
four in the neck and the rest in the lower parts of the spine. Examples were found of arthritic 
symptoms at most of the large joints of the body, knees (Pl. Xc), hips (Pl. IXd), shoulders, 
elbows and sacro-iliac joints being most affected. In all but the last of these, as well as lipping of 
the bone round the edges of the joint cavity, there were frequently signs of eburnation, caused 
by bones moving on each other without the cushioning effect of adequate synovial fluid and 
cartilage; some flattening or grooving of the contiguous bone surfaces and porotic breakdown of 
parts of the articular surface often occurred as a result. In the case of the sacro- iliac joint where 
very little movement occurs in the healthy individual except in the special case of parturition, 
arthritic change was usually detected by ankylosis of the bones. The onset of osteoarthritis is due 
to a decrease in elasticity of the protective cartilaginous coat on the bone ends and it becomes 
increasingly prevalent as age increases and with continued physical stress, or repeated trauma. 
Unlike rheumatoid arthritis this condition is not inflammatory in the primary stages but may 
become so secondarily, as a result of irritation of the bones moving on each other. Rheumatoid 
arthritis mainly affects the smaller bones of hand and foot (e.g. 8012, Pl. Xd) but may in fact 
be the causal factor in some of the spinal changes noted. In 71 cases, signs of osteoarthritis were 
found in sites other than the spine, and 37 of these also had spinal symptoms. 

A small number of minor skeletal deformities were noticed which may have been caused to 
the shafts rather than the ends of the limb bones in the pursuit of occupational or recreational 
habits. The clearest example of this is seen on the medial sides of the tibiae of skeleton 5008 
(Pl. Xe). Here there were matched smooth bulges on the surface of the bones, each with an 
increased fibrous arrangement of the outer bone layer. It seems likely that these may have been 
caused by habitual use of this part of the shins, perhaps to steady an object to enable work to 
be carried out on it. There are a few other instances where a similar appearance was found on 
one or both tibiae. The only other change noted which may come under this category is where 
the elongation of the articular surface of a healthy femur head may indicate an unusually great 
range of movement at this joint as might be expected in a tumbler or acrobat. 
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Infective diseases are found both as local foci, sometimes secondary to a wound, and as 
generalized systemic disease symptoms. Unfortunately for the present enquiry, few of the general 
body fevers leave specific traces on the bones so that most of the skeletal evidence forthcoming is 
for the former. There were 21 cases where some degree of localized osteitis (inflammation) and 
periostitis (inflammation of the periosteum) was found. There were ten examples of inflammation 
of adjacent soft tissues causing deformation or abscess penetration into the bone. In one of 
these there was a circular fibrous ring on the outer table of the skull which may mirror exactly 
the limits of an overlying infection. As already mentioned, two very badly distorted humeri were 
probably the result of secondary infection after a bad fraCture although it is possible in one 
case that the damage was caused by osteomyelitis. No evidence of malignant neoplasms was 
found although there were several instances of small benign growths, or osteomata, usually on 
the outer table of the skull vault. One parietal bone showed on its inner surface a small discrete 
tumour which did not penetrate to the outer table of the skull (5217, Pl. XIc). 

In contrast to localized damage and disease of bones and joints, there are a number of 
systemic conditions, both infective and developmental, which can affect the condition of the 
skeleton at some point in their course. In a living body such conditions are diagnosed from the 
whole spectrum of symptoms and preferably also the subjective feelings expressed by the patient. 
With skeletal evidence only, the possibility of accurate diagnosis is greatly diminished. In the 
present investigation only three systemic diseases and a handful of developmental errors were 
found and possible diagnoses are given here. In five cases the person may have been suffering 
from tuberculosis which had invaded some of the bone. There was no classic kyphosis of the 
spine but in four individuals ankylosis of thoracic or lumbar vertebrae was accompanied by 
some ventral decrease and collapse of the vertebral body, and one disarticulated hip bone was 
found which may have been tubercular. There is some controversy as to the cause of rheumatoid 
arthritis but foreign organisms have certainly been isolated from many affected joints (Freyberg, 
1956,882-9). In most cases where there was lipping, joint damage or ankylosis of wrists, ankles, 
and hand or foot bones, the person had probably suffered from rheumatic disease involving the 
joints. Cases where only the first toe joints were arthritic may be examples of gout. No face was 
found with the characteristic damage of leprosy although in one single instance it appeared that 
in-vivo erosion of the anterior nasal spine might have commenced. One calvarium, with the 
face missing, had signs of a purulent infection which could have been syphilis (5556, Pl. XId). 
While most of the eight cases of diffuse osteitis (e.g. 5560, Pl. XIa, b) were probably examples 
of osteitis deformans, it is possible that some, 5113 in particular, were in fact produced by 
syphilis. Puerperal fever is an infective disease which does not affect the skeleton, but in a few 
cases the burial of a young woman and a newborn child suggests death in childbirth possibly 
with this disease. 

Finally there are the pathological changes produced by developmental defects. Anomalies 
which do not apparently have a debilitating or serious effect are considered elsewhere. Osteitis 
deformans, or Paget’s disease, has already been mentioned in passing. This diffuse thickening 
of a number of bones is seen mainly in the elderly and in twice as many men as women (Paget, 
1877, 37-64), and this sex bias was apparently followed in this cemetery. A number of possible 
cases were found among the scattered disarticulated bone as well as in skeletons found in situ. 
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The cause of this chronic inflammatory reaction in some or many of the bones is not clearly 
understood. There were a few cases where the general bone condition was poor with apparent 
lessening of bone strength and these may be signs of osteomalacia. In one instance, 5772, a 
grossly pathological individual (Pl. XIIa) was possibly suffering and died as a result of Yon 
Recklinghausen’s disease (hyperparathyroidism) where increased activity of the parathyroid 
glands results in the breakdown and erratic rebuilding of bone tissue with tumours, cysts, fibrous 
areas, haemorrhaging and spontaneous fractures (Hunter, 1931). Another effect of a shift in 
the balance of the body chemistry is osteoporosis (increased bone porosity). This occurs most 
commonly on the supraorbital area of the frontal bone, but also on other parts of the skull, and 
was seen fairly frequently on elderly adults. Six instances of cribra orbitalia were also noted. 
There were between 30 and 40 instances where the conformation of femur or tibia indicated 
a period of soft bone with consequent greater than normal bowing and in 5141 (Pl. XIIb) and 
5470 the classic picture of rickets was observed. One skull, 5097, was exceptionally large and 
had excessive numbers of sutural bones. This may indicate slight hydrocephaly which was not 
severe enough to prevent maturity being reached. Finally under the heading of developmental 
upset may be classed the cases where the lumen of long bones was still filled in maturity with 
the loose trabeculae supporting haemopoietic tissue; this indicates a state of chronic infection. 

Anomalies 
Anomalies are variations from the normal form in a bone which do not apparently have a 

deleterious effect on the individual’s health. They may be the result of simple direct inheritance 
and as such are interesting in tracing possible relationships between skeletons. Anomalies 
of dentition are discussed in the section on teeth. A common anomaly is the retention of 
the metopic suture into adult life instead of its fusion in the second year and obliteration in 
childhood (Johnston et al., 1958, 333). Sixty-one such cases were noted, just over 11% of all 
frontals found (excluding children under three). Five of these did not have the entire suture 
patent but only the upper third. As this is unusual, and the metopic suture retention is inherited 
directly and simply, it is likely that these five individuals were closely related. They were not 
however buried closely together, two being to the south-west, two to the south-east and one to 
the north- west of the church. 

Sutural bones in the lambdoid suture were very common, slightly under 50% of all skulls 
having one or more. In some instances there was a sutural bone at lambda of a more massive 
nature, probably a separately ossified part of the occipital bone, and as such these should prob- 
ably be classified with the multipart occipitals, or as inca bones. Other sutural bones found 

Table 11 Comparative incidence of sutural bones 

Lambdoid suture 211 Epipteric both sides 9

Inca bone 20 Epipteric one side 11

Sagittal 23 Parietal notch both sides 5

Coronal 5 Parietal notch one side 10

Masto-occipital 2 Squamous Temporal 1

 Asterion 10



60 The Medieval Cemeteries

were epipteric bones at pterion, sagittal bones usually near either lambda or bregma, coronal 
and masto-occipital ossicles, and parietal notch bones. Sixty-seven cases were found with one 
or more of these bones, and 45 of these also had lambdoid ossicles. (See Table 11.) 

Certain bone thickenings are regularly found in specific positions in skull material and are 
known as tori. There are four varieties, auditory, mandibular and maxillary, which can occur at 
one or both sides in a particular individual, and the central palatine torus. No obvious auditory 
torus was seen in these skulls and the mandibular torus was uncommon, only occurring in five 
instances. There were twelve cases where the maxillary torus was present at one or both sides 
(4% of all adult maxillae extant). The central palatine torus was quite frequent being found 
in 58 individuals, 19% of possible cases, although less frequent than the 28% found in Anglo- 
Scandinavian burials from York Minster (York Minster Archaeology Office, report forthcoming). 

A number of anomalies were also found at the lower end of the spine. Fifteen cases showed 
sacralization of the fifth lumbar vertebra and six of these were buried inside the church area. 
This is 40% of the sacralization cases in an area which contained only 20% of the excavated 
skeletons, and may indicate a family whose members were interred in the church. Five skeletons 
were found with a deficient or absent roof to the sacral canal (e.g. 5567, Pl. XIe). Six cases were 
noted where the neural arch of one or two lumbar vertebrae had never united with the rest of 
that bone and two cases where a similar phenomenon had occurred in the neck. In one of these 
the arches of the atlas and the sixth cervical vertebra were separate and in the other the arch of 
the atlas was deficient, the two halves not being fused together. There was a single case where 
the nasal bone was in one piece, rather than two halves. 

Table 12  Average number of Harris’s lines in samples from different communities 

Crichel and Shrewton Bronze Age 0.8 lines per bone

Shroudham Medieval 1.6

Emswell Early Saxon 2.1

YORK, ST HELEN’S CEMETERY Medieval 2.1

Burgh Castle Early Middle Saxon 2.6

Thornham Early Saxon 3.4

Caistor-by-Yarmouth Early mid Saxon 5.1

(Table from Wells, 1961, with interpolation of present site result)

X -ray investigation 
Fifty tibiae from adult males and the same number from adult females were radiographed 

at the Ancient Monuments Laboratory of the Department of the Environment, and examined 
for lines of arrested development (Harris’s lines). The comparative incidence of these lines 
in the two sexes from a community has been claimed as an index of differing physical strains 
imposed on boys and girls by social habits (Wells, 1961). Twenty-five men (50% of sample) 
showed such lines, having 118 lines between them, the individual counts ranging from 1 to 
16 separate incidences. Only 20 lines from nine individuals were strong and obvious as might 
be caused by prolonged serious illness or shortage. The age distribution, as indicated by the 
distance from the centre of the tibial shaft of any lines, showed that about a quarter had formed 
in early childhood, a quarter in mid childhood, perhaps five to ten years, and the rest in late 
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childhood and adolescence. Twenty-one women (42% of sample) showed 92 lines between 
them, only eight of those from five individuals being strong. The individual count was from 0 
to 10 lines. The age pattern was slightly different from that in the men with only one instance 
of a line dating from early childhood and the rest from mid childhood through adolescence, 
possibly associated with stresses encountered at the age of puberty. 

The slightly greater incidence of arrested development in the men while possibly being 
merely a result of the sample size may more probably reflect a greater tendency in the young 
male to succumb to childhood fevers. What is obvious by its absence in this sample is any bias 
towards better care and food for the boys at the expense of the girls as was shown by tibiae from 
the early mid-Saxon cemetery at Caistor-by-Yarmouth (Wells, 1961). The medieval population 
of York who were buried in St Helen’s graveyard presumably made no such sexual distinctions. 
The overall average number of lines for all individuals was 2.36 for males, 1.84 for females 
or 2.1 if the sexes were pooled. This would put this population about the middle of the range 
quoted by Wells (Table 12), with a moderate degree of stability and health. This agrees very 
well with the rarity of deficiency symptoms in the skeletons along with a reasonable overall life 
expectancy for children in days of primitive hygiene and medicine. 

Observations on children’s bones 
Children’s skeletons were aged by the state of tooth eruption, epiphyseal union, and cranial 

union. The lengths of their long bones without epiphyses were then recorded and the range of 
lengths for the various age groups plotted (Fig. 23). Fragmentary skeletons of other children 
where no age indicators were extant were provisionally age-grouped by comparison of limb 
bone lengths with this bar chart. 

Where a child’s limb bone was present with unfused epiphyses and the latter were in a good 
state of preservation the length of the bone was recorded first without epiphyses and then the 
latter were glued into position and the length taken as for an adult bone. Comparison was then 
possible between the diaphyseal length and the total length of the bone (Table 13). The femur 
proportions showed a very high degree of consistency irrespective of the age group of  the bones 

Table 13  Children’s bones 
Diaphyseal length as a percentage of the total length of femur and tibia in different age groups. In each 
age group the number of cases is given in brackets, followed by the range encountered and then by the 
most frequent value found

Bone 2½–6yrs 6–10yrs 10–14yrs 14+yrs Total

Right femur  (2) 91 91  (22) 89–92 91 (21) 88–92 91  (6) 90–1 eq. (51) 88–92 91

Left femur  (2) 90-1 eq. (23) 89–93 91 (18) 89–92 91   (6) 90–2 91 (49) 89–93 91

Both femora  (4) 90-1 91  (45) 89–93 91  (39) 88–92 91 (12) 90–2 91  (101) 88–93 91 

Total no. of individuals involved 63

Right tibia (2) 91-3 eq. (14) 90–3 92 (16) 88–93 90 (3) 90–2 eq.  (35) 88–93 91

Left tibia  (1) 93 (16) 88–93 92 (13) 89–94 91 (4) 90–3 91 (34) 88–94  91

Both tibiae  (3) 91-3 93 (30) 88–93 92 (29) 88–94 90-1  (7) 90–3 91 (69) 88–94  91 

Total no. of individuals involved 39
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Fig. 23 Diaphyseal lengths of long bones in children of different age groups
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investigated. 101 femora from 69 individuals produced a range of 88-93% when the diaphysis 
was expressed as a percentage of the total length. 95% of cases fell within the range 90-2% of 
the total length with 91 % being both the mean and the most frequently encountered value. 
The tibiae showed a slightly wider range, 88-94%, with the overall most frequent value again 
being 91 % and 63 bones falling in the 90-3% range. However there did appear to be a slight 
between-group difference for this bone, with the younger groups, under ten years, tending to 
have a higher proportional diaphyseal length, 92-3%, compared with the groups over ten years 
which centred on 90-1 %. In both femora and tibiae there was a good match between the right 
and matching left bones from an individual, with extreme values tending to occur at both sides 
if at all. The femora of 5141, a child with severe rickets, fell right in the centre of the range at 91 
% so that this disease does not appear to affect the length of the parts of the bone. Only three 
humeri were available with complete measurements and no smaller limb bones, possibly owing 
to differential loss or damage of the smaller epiphyses. All three humeri fell in the 10 to 14 age 
group and the diaphysis was 93%, 94% and 95% of the total length in the three cases. More 
data are needed for valid conclusions for this bone although these values would at least suggest 
that a higher proportion of the humerus is diaphysis than is the case with the femur and tibia. 

Age and mortality 
The criteria used to assess the age at death have already been described (pp. 23-4). By the 

nature and variation of these any age assigned is at best a likely approximation and may in any 
individual adult be a long way from the actual age. It seems likely that workers in this field have 
generally tended to underestimate ages in a population. It must be borne in mind that a high 
infant mortality, if included in any overall calculations, will pull down the average age of death 
a great deal. This average can be expressed either for the total population, or commonly for 
the popu- lation who have already reached the age of one year, thus eliminating the weighting 
of a high risk period. Alternatively it can be given as a proportion of those who have reached 
young adulthood. 

In St Helen’s cemetery 27% of the total population found had died as children and for those 
the age of greatest risk seemed to be between six and ten years. Notice has already been taken 
of the incredibly small proportion of babies found and a possible explanation of their absence 
from the finds (p. 27). !fa higher figure for babies, based on a more likely rate of infant mortality, 
is included, the proportion of children would be nearer 50% of the total. The numbers and per- 
centages for adult mortality in each sex are shown in Table 14. Of the 73% of bodies found that 
were considered to be adult or subadult, just over one third could not be aged more closely and 
these are omitted from the table. As shown there, 56.0% of adult women had died by 35 years 
of age compared with only 35.8% of men, giving some measure of the strains and stresses of 
childbearing and its associated traumas in the days before restricted family size, supplemented 
diets and modern medicine. Only 9.1 % were judged to have exceeded 60 years of age at death 
and it is very possible that this proportion may have been larger in reality. 

The burials excavated at St Helen’s and the estimated third not excavated or lost by damage 
or disturbance presumably represent most of the population of the parish over the period c. 
AD 950-1550. York suffered various changes both in number and constituents of population 
during this period as historical sources repeatedly indicate. Moreover the parish of St Helen’s 
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itself seems not to have been uniformly prosperous or populous during these 600 years. Any 
attempt to deduce the total population from the average burial rate, some three or four per 
year, and the overall average longevity is therefore hazardous and probably meaningless. This is 
particularly so because of the apparent under-representation of young children in the excavated 
sample. Nevertheless, with all these provisos, the average population of the parish over these 600 
years, perhaps about 110, does seem to have been remarkably small. It is less even, than that of 
a small rural parish and, if population estimates for the medieval city (VCHY, 40-1, 84-6) are 
accurate, far below the average for a city parish during any part of this period. 

As a documentary comparison a number of parish registers were consulted which, while later 
than St Helen’s cemetery, did fulfil the conditions of large families, primitive or non- existent 
birth control, probably restricted diets and lack of modern medical knowledge. The registers of 
the parish of Thornton, a village in the Vale of York, some 14 miles (22km) from the city, ran from 
1779 to 1901. In that time, of the 1430 deaths registered 59% were of persons over 21 years of 
age and 22% were of children less than two years old (information abstracted from registers and 
supplied by Mr T. G. Wilson). The registers of the parish of We twang, a village on the Yorkshire 
Wolds some 20 miles (32km) from York, were consulted for the years 1780- 1811, a period when 
the cause of death as well as its timing was being noted. The first 26 years of this period were 
before the village was enclosed and it is possible that a better diet may have been available then 
than in the medieval city. Here, out of a total of 207, 25 % died in the first two years of life and 
62.7% reached seventeen years. The figures for adults are given in Table 14, which shows that 
more than 50% of all adults were over 60 at the time of death; many were in fact over 80 or 
even 90 years old. More women than men died between seventeen and 35 although there was 
only one instance actually noted as death in childbed. However some of the deaths noted as 
‘decline’ or ‘wearing’ may be due to the strains of childbearing and rearing. While the sample is 
fairly small the marked percentage living to old age is so obvious that it may be a valid pointer 
to the real age which many adults reached in medieval times and reinforces the suggestion that 
skeletons have tended to be assessed at a lower than actual age in anthropological works. As 
to causes of death, some 46% died of ‘decline’, ‘wearing’ or ‘decay’, the latter usually the very 
old individuals. 17% had died of various forms of tuberculosis, usually consumption, and only 
some 7% from other infections. This latter class would undoubtedly have been much greater in 
the crowded conditions of the medieval city where an infection once introduced would spread 
readily and where water supplies would more easily become contaminated than in a country 
village. Of the total 207 deaths recorded only two cases where joints were said to be affected 
and perhaps some cases of tuberculosis where the spine may have become involved might be 
diagnosable from the dry skeleton. Otherwise the spectrum of heart attacks, strokes, jaundice, 
asthma, stomach complaints, fits etc., would pass undetected. Five deaths from accidents or 
violence were noted, one shooting, one exposure and three falls from wagons. 

Turning to records from the city of York itself, the published record of the Parish of All 
Saints’, Pavement (YPRS, 100, 1935), was of interest as the burial register dated from 1554. 
It thus started about the time when burials in St Helen’s churchyard in Aldwark ended and 
just after the reorganization and amalgamation of York parishes into larger units had occurred. 
Despite this latter procedure, which might have been expected noticeably to increase the 
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numbers of annual burials at the remaining churches, in the 47 years 1554-1600 there was an 
average of only 6.2 burials a year which makes the estimated three to four burials a year at St 
Helen’s more credible (p. 37 above). It should however be noted that in 1604 when there was an 
epidemic of bubonic plague in the city there were 104 burials at AIl Saints’ church. A few such 
instances in the life of a churchyard would grossly weight the final total of burials, although it 
is probable that such plague victims would not normally have been buried in the graveyard but 
in plague pits which may have been situated elsewhere. As no individual ages were given in the 
AIl Saints’ register it was possible to make only a rough estimate of relative mortality from the 
names and the appellation filius, filia or infans, all of which were taken to indicate a non-adult 
individual. On this basis, of the 292 deaths noted in the parish from 1554 to 1600, only 25% 
were not adult. While this seems low and may be inaccurate due to lack of information given 
in the register it compares surprisingly well with the 27% non-adults noted in the St Helen’s 
sample. Of the presumed adults 57% were male and only 43% female. 

Table 14  Cross-tabulation of sex and age at death of adults in St Helen’s cemetery and 
in Wetwang parish, 1780–1811
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Few of the published city parish records give the age of death. However there is one, that 
of St Lawrence’s (YPRS, 97, 1934), which for a period of 35 years, 1778-1812, normally 
gave the cause of death. Spanning practically the same period as the Wetwang records this 
gave both a useful comparison between causes of death in town and country and also a closer 
indication of the possible causes of death in the city in earlier times. In St Lawrence’s parish 
at this period there was a total of614 deaths, seventeen to eighteen a year, and 43% of these 
were babies, children or young persons; 24% of all deaths were of babies. The causes of death 
differed markedly between adults and children, not only in the expected directions but also in 
the infections which proved fatal; 58 juveniles, 22%, died of smallpox while not a single adult 
death was ascribed to this cause. ‘Decay’, ‘decline’, and ‘wearing’ accounted for 47% of adult 
deaths, fairly evenly distributed between the sexes, while ‘decline’ was given as the cause of 
death of 12% of the children, including a pair of twins and a set of triplets, all as very young 
babies. Consumption carried off 52 adults (15.3%) and eighteen children (7%). Fevers, mainly 
unspecified in nature, accounted for 10% of the adults and 20% of youngsters. The latter 
included cases of measles, chicken pox, whooping cough, cold, sore throat and scarlet fever. 
Asthma was quoted for eight adults and heart failure under various guises for sixteen (4.8%). 
Seven adults died accidentally, one of them probably a suicide as her death was described as 
‘Drowned in a fit of lunacy and depression’. Three per cent of all women died of causes which 
at the time could be directly linked to childbirth, four actually given as in childbed and one 
from milk fever. The biggest single cause of death in babies and young children was given as 
fits or convulsions, and accounted for 89 deaths, 33% of the total non-adult count. 

Population samples compared 
In order to compare the physical characteristics of the St Helen’s population with those 

of other groups the cranial characteristics of adult males and females were considered with 
those of nine other similarly measured series, some from sources well separated by time and/or 
geographical distance from this York sample. They included two medieval York deposits of lesser 
size which have also been excavated by the Trust (the excavated cemeteries in York are shown on 
Fig. 1). Cluster analysis was performed on the sample means using CLUSTAN 1C programs 
(Wishart, 1975). Details of 30 cranial variables from these samples are given in Table 15. 

The population samples used for comparison were as follows: 

1. Trentholme Drive, York. A Romano-British cemetery of the 2nd, 3rd and 4th centuries, 
excavated by L. P. Wenham on the outskirts of York, 1951-59 (Warwick, 1968). The male skulls 
(137) were much more variable than the 42 female skulls and were in fact markedly more variable 
than those of any other sample which suggests that the males from this Romano-British cemetery 
were not drawn from a homogeneous population but were a mixture of widely differing types 
from various genetic stocks. In addition to this reservation, this sample was also disappointing 
in that rather a large proportion of the required measurements had not been given so that its 
use for comparison was limited. In general both sexes showed on average a mesocephalic skull 
of moderate vault height, with a long face and moderately wide long nose.  
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Table 15 Selected male and female cranial variables from various populations
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2. Hythe. 112 male and 87 female skulls from Hythe in Kent (Stoesinger and Morant, 1932). 
The sample was dated to between 1100 and 1600 and so from a southern English town provides 
a sample of similar date to that from the St Helen’s site. In many ways they were similar to the 
St Helen’s people, with short, broad skulls with vaults of moderate height, short broad faces, 
short broad noses and very broad short palates. 

3. Danish Neolithic. This pooled sample of middle and late neolithic skulls, 78 male and 
49 female, provided an early prehistoric sample from a small area in north-western Europe 
(Broste and Jorgensen, 1956). The skulls were mesocephalic, with very high vaults and short 
faces, short fairly broad noses and broad palates. The variability was of a middle range, quite 
compatible with that of a fairly homogeneous population. 

4. Norse Medieval. This sample of 55 males and 55 females was taken by W. W. Howells from 
a collection of skulls in Oslo University drawn from medieval graveyards in and around the city, 
selecting those in good condition (Howells, 1973). Means and standard deviations of the various 
measurements were given but not individual measurements. The composite height index and 
orbital index were calculated from the means of the required measurements. The orbital data 
given were for the left side rather than the right which would make some difference. The vaults 
were mesocephalic, absolutely and relatively low, the male ones being large, with short, narrow 
faces, large noses arising from a pinched root and eyes of moderate size. 
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5. Clementhorpe, York. This sample of 22 male and 57 female skulls was recovered from the 
Clementhorpe nunnery cemetery in York in 1976 and 1977, during a rescue excavation by 
the Trust prior to housing development (to be published in A Y 12). They were measured by 
the author to the same criteria and with the same methods as the St Helen’s material and are 
consequently directly comparable. The cemetery dated probably from mid 12th to mid 16th 
century. While the sample size for the males was fairly small, that for the females was reasonable; 
both showed a very brachycephalic skull with a fairly low vault, long face and narrow nose. 

6. York Minster Anglo-Scandinavian. 85 male and 74 female skulls from excavations by the 
York Minster Archaeology Office (1967-73), which were fairly firmly assigned to pre-12th century 
contexts, were examined by the author (York Minster Archaeology Office, report forthcoming). 
The same methods and criteria were applied as with the St Helen’s material. The term Anglo-
Scandinavian is used to include Viking and other groups which may have used the graveyard 
in pre-12th century times and may include the odd burial of post-conquest date. The variance 
of the characters was however of a medium order and quite compatible with a reasonably 
homogeneous group. The skulls were generally long, of moderate width with moderate vault 
height, long faces of moderate width, moderate noses and palates and fairly low rectangular 
eyes. The skulls were on average large in both sexes. 

7. Wetwang Slack. This sample, of 71 male and 106 female skulls, comes from the Iron 
Age square ditch barrow cemetery at Wetwang near Driffield in east Yorkshire, excavated by J. 
Dent for the Department of the Environment. It includes those examined by the author up to 
November 1977; a full report awaits the completion of the excavation. The burials probably 
date from the first two centuries BC. The skulls of both sexes were long and narrow with high 
vaults, long narrow faces, narrow noses, small eyes, narrow palates and foramina magna and 
with the parietal bones usually longer both in arc and chord than the frontal bones. 

8. St Mary’s Hospital, York. This small sample of 25 male skulls came from the graveyard of 
St Mary’s Hospital at Union Terrace in the city of York, excavated by the Trust in 1972 (to be 
published in AY 12). They were measured by the author with the same criteria and methods 
as the St Helen’s group. The number offemale skulls found was too small for inclusion as a 
comparative series and the male skulls were too incomplete to give a valid number for all means; 
the facial characteristics in particular were ignored as the small sample size gave what was possibly 
a very unrepresentative mean. Even those means used for analysis may be unreliable owing to 
the small sample size so that any conclusions with regard to this group have to be treated with 
caution. The skulls were brachycephalic and of moderate height. 

9. York Minster Medieval. A small group of some thirteen male skulls, dating from the 
12th to the 14th century, was recovered from excavations by the York Minster Archaeological 
Office team (see 6 above). Because of the size of the sample these were only included in vault 
analysis; the female sample from the same excavation was too small even for this. The skulls 
were very brachycephalic. 
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Fig. 24 Pearson’s coefficient of variation for eleven common crucial variables in different male population 
samples

Site name abbreviations in Table 15 and in Figs. 24–31: A., Anglian; A.Sc, Anglo-Scandinavian; B. A., 
Bronze Age; I. A., Iron Age; M., Medieval; N., Neolithic; R., Romano-British
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Fig. 25 Pearson’s coefficient of variation for eleven common cranial variables in different female population 
samples
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Fig. 26 Hierarchical clustering of eight male populations on eleven cranial variables. The variables used are 
indicated on Table 15. For site name abbreviations see p.72

Fig. 27 Hierarchical clustering of eight female populations on eleven cranial variables (see Table 15)
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Graphs were drawn comparing St Helen’s and the first seven groups using Pearson’s 
coefficient of variability for each of eleven common variables (Figs. 24-5). The first cluster 
analysis was performed on the same population samples with the same variables and the 
resulting graphs can be seen in Figs. 26–7. This analysis showed that the most similar male 
sample was that from the Clementhorpe graveyard on the other side of the city and it and the 
St Helen’s males may in fact be considered as two different samples drawn from a single parent 
population. Only slightly more divergent was the medieval sample from Hythe in Kent. The 
Romano- British men from the Trentholme Drive cemetery were very similar to the medieval 
Norwegians and to the pre-conquest Anglo-Scandinavians buried in York Minster. These three 
groups were however very different from the St Helen’s and associated medieval English samples. 
The Anglo-Scandinavian citizen of York, as instanced by the samples investigated, was slightly 
more similar to the Danish neolithic people than to the citizen of the medieval city. The female 
picture again shows a very close correlation between the St Helen’s and Clementhorpe samples 
and these in turn show a resemblance, although not so close as with the men, to the population 
of Hythe. As with the men there was a very great difference between these three samples and 
the others considered although the intersample relationships indicated were slightly different 
from the male ones. While it must be remembered that what these diagrams demonstrate is 
the nearness of the physical type in the various samples which may not correspond to any 
real ancestral or genetic link between them, there is the most interesting change in mean type 
between the York inhabitant of Anglo-Scandinavian times and the succeeding medieval citizen. 
These are divided in time by the Norman conquest and its subsequent upheavals. It might be 
expected that a large portion of the later populace would be the descendants of the former with 
some admixture of genes from the conquerors. 

In an attempt to clarify possible relationships further the means of variables of a larger group 
of samples were then analysed. The statistics were kindly supplied by D. R. Brothwell of the 
Institute of Archaeology, University of London, and the detailed figures will be included in his 
forthcoming publication. The individual population samples were as follows: 

1. Pontefract Priory. A total sample of 72 men and 15 women recovered by excavations, 
then incomplete, on the site of PQntefract Priory by C. V. Bellamy. The burials were dated to 
pre-reformation medieval levels. While the female sample was very small so that little reliance 
should be placed on it, especially for the sensitive facial variables, the male sample was of an 
adequate size to provide reasonably valid means. Skulls were generally broad, of moderate height 
and with broad foreheads, large faces, wide cheek bones and large noses with pinched roots. 

2. Wharram Percy. This sample was of the skulls of 79 men and 33 women from medieval 
levels in the churchyard of the deserted village, some 20 miles from York; they came from an 
area north of the church excavated in 1965. They may be considered as a sample of a rural 
population from which city dwellers may have been recruited. They were excavated by the 
Deserted Medieval Village Research Group under the direction of J. G. Hurst and Professor 
M. W. Beresford, and measured by D. R. Brothwell and colleagues. The males had fairly broad, 
just mesocephalic, vaults, of moderate height and with broad foreheads. The females were 
brachycephalic. There were probably more than ten valid measurements per variable for all but 
the bizygomatic breadth in the women. 
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3. Scarborough. This sample of skulls was recovered during excavations at Scarborough 
Castle by F. G. Simpson in the 1921-25 seasons. The anthropological work was performed by 
K. L. Little (Little, 1943--46). They were found in association with castle buildings and dated 
from the 12th century onwards. It was considered that the majority of the 43 men and seventeen 
women were probably remains of members of the laity in the medieval town but Little thought 
that they showed traces of alien origin in their physical type, possibly derived from Viking, 
Icelandic or Low Country immigrants. The valid number of male measurements varied between 
25 and 43 for different variables, the women between ten and sixteen. On average they were a 
mesocephalic people with fairly wide foreheads and broad noses. 

4. Yorkshire Anglian. A pooled series of 62 men and 50 women taken from various sources, 
mainly the Mortimer collection in Hull Museums but also including skulls of the same period 
from Sewerby and elsewhere. They had longer narrower vaults than any of the foregoing, with 
long narrow faces, narrow foreheads and small occipital bones. 

5. Orkney Norse. A small sample of 31 men and 15 women excavated recently by D. R. 
Brothwell in Orkney. This sample was included: despite small size, as an example of a British 
Norse population. The means for the facial characteristics must be viewed with caution for both 
sexes owing to the small number available for assessment. 

6. British Neolithic. This population sample of 167 males and 71 females was drawn from 
chambered and unchambered long barrows in southern Britain and Scottish neolithic cairns. 
The skulls were markedly longer than in any other sample, fairly narrow, with a long skull base, 
narrow face and forehead. The length difference appeared to be mainly due to increased length 
of parietal and occipital bones. 

7. Yorkshire Bronze Age. 267 male and 97 female skulls drawn from the Mortimer collec- 
tion at Hull Museums, the Greenwell collection in the British Museum, and some from the 
Department of Anthropology and Archaeology in the University of Cambridge. All were 
considered to be generally of Bronze Age date. This sample ought to give a reliable picture of its 
parent population but it must be remembered that the time span covered is several hundreds of 
years and the artefacts associated with burials differed in various subgroups which may have had 
genetically distinct traits. On average they were a mesocephalic people with fairly large heads of 
moderate width, long skull bases, large faces, very broad large noses and very wide foreheads. 

8. Yorkshire Iron Age. Drawn mainly from the Mortimer collection and originating from 
Danes’ Graves square ditch barrow cemetery, Driffield, this sample was probably contemporary 
with and possibly indistinguishable from the larger series from the Wetwang barrow cemetery. 
The numbers were small so the facial means are doubtful, especially for the women. They had 
narrow vaults, foreheads and faces. 

9. Yorkshire Roman. This was a pooled set of Yorkshire skulls of Roman date, largely the 
Trentholme Drive series described above but with the addition of some others enabling values 
to be given to those variables not included in the Trentholme Drive report. 

Cluster analysis was performed on the second group of nine samples, with six from the 
previous analysis, using 21 cranial variables. The analysis was then repeated with only thirteen 
vault variables and including the male samples from St Mary’s Hospital and York Minster 
medieval. The dendrograms for the males (Figs. 28-9) show that the St Helen’s sample is 
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Fig 28 Hierarchical clustering of fifteen male populations on twenty-one cranial variables ( see Table 15). 
For site name abbreviations see p.72
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Fig 29 Hierarchichal clustering of seventeen male populations on thirteen vault variables (see Table 15)
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Fig. 30 Hierarchical clustering of fifteen female populations on twenty-one cranial variables
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Fig. 31 Hierarchical clustering of fifteen female populations on thirteen vault variables (see Table 15)
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so similar to that from Wharram Percy as to be scarcely distinguishable and the other York 
medieval samples are very similar, any differences possibly being due to sampling variation. 
Hythe, although so geographically separated, shows a very close likeness of type. The Pontefract 
sample shows a close likeness in the vault variables but is widely separated from the rest of the 
medieval group when the facial characters are included. This may represent a real difference 
or possibly just be due to a number of extreme values in the necessarily restricted number of 
facial measurements available. More than half of all the measurements were missing for all the 
facial variables. The preceding Anglians or Anglo-Scandinavians are clearly separated from these 
medieval groups both in the city and in the countryside. 

Much the same picture is seen in the female samples (Figs. 30–1), and there is little essential 
difference between these two dendrograms indicating, somewhat surprisingly, that despite small 
numbers for the facial measurements in many cases, a fairly valid mean may have been obtained. 
Here there is scarcely any difference between the St Helen’s and Clementhorpe samples and 
they in turn are only separated by a small amount from the rural population of Wharram Percy 
and from the Pontefract women. However, the Scarborough means show a greater affinity for 
the Anglian people of the area and the Hythe sample is very well differentiated. This would 
suggest that the female type is more locally distinct than the male which appeared to be fairly 
homogeneous at this time. A similar phenomenon is seen between the Orkney Norse and the 
Minster Anglo-Scandinavians where the very similar male samples are matched with much 
more dissimilar female ones. 

These results are summarized in Table 16, which shows the overall affinities of the various 
population samples, as indicated by the cluster analysis as a whole, taking into account both 
facial and calvarial characteristics of both sexes. 

Note: St Mary’s Hospital medieval and Minster medieval have been omitted because the female samples 
were too small for analysis. 

Group 1 Very close to St Helen’s Clementhorpe Medieval 
Wharram Percy Medieval

Group 2 Similar to St Helen’s Scarborough Medieval

Group 3 Fairly distinct from St Helen’s Hythe Medieval 
Pontefract Priory Medieval 
Yorkshire Anglian  
Yorkshire Roman 

Group 4 Very distinct from St Helen’s Minster Anglo-Scandinavian 
Orkney Norse 
Yorkshire Iron Age 
Wetwang Iron Age 
Yorkshire Bronze Age
British Neolithic
Danish Neolithic 
Norse Medieval 

Table 16: Affinities of population samples as indicated by cluster analysis (Figs. 26–31) 



82 The Medieval Cemeteries

These first analyses of the St Helen’s population suggest that there is much to be learned 
from further study of the variability of the samples. It would be premature to speculate further 
on possible reasons for the apparent differences both between the various sub-groups from St 
Helen’s and between the St Helen’s people and other populations before the results of such 
research, now contemplated at the University of York, are known. 

Historical Assessment 

The following comments are contributed by Dr D. M. Palliser. 
The excavation of a graveyard group of at least 1041 individuals from the churchyard 

of St Helen’s is an achievement of the first importance, the disinterment of an extensive 
‘buried archive’ which reveals much that cannot be established from documentary 
sources. It is rightly claimed as the largest single excavated medieval graveyard group in 
England, and Jean Dawes’s thorough analysis and her comparison of the findings with 
those of Wharram Percy and other medieval graveyard groups make a major addition to 
our knowledge of the physical characteristics of medieval Englishmen. For the history of 
medieval York, the St Helen’s evidence is even more important. It must represent a high 
proportion of the entire population of a parish over five or six centuries, and what is more 
a relatively poor parish which is not well documented. The sample thus provides crucial 
information for the physique, health and life expectancy of a large number of ordinary 
men, women and children of medieval York. 

The low expectation of life, with 27% of the sample dying as children and only 9% 
living beyond 60 years, confirms the extensive evidence for high mortality rates in medieval 
England, compounded by frequent epidemics. Indeed, the real picture was probably even 
worse. Jean Dawes draws attention to the ‘absurdly small’ proportion of infant burials, 
which is certainly surprising. Data from York parish registers of the 1590s suggest that 
the infant mortality rate in the poorer parishes like St Helen’s was certainly over 250 
(per thousand) and probably over 300 (Palliser, 1979, 119); in other words, one baby in 
three or four died before reaching the age of one year. Less to be expected is the clear 
implication of Table 14 that men outnumbered women at all ages over 35. The evidence 
of modern western societies is universally that females have a higher expectation of life 
than males, and the only available medieval English statistics (for peers and gentry) show 
the same pattern. However, a detailed study of some York parish registers suggests that 
16th century males generally outlived females, and it may be that in medieval and Tudor 
towns females suffered poorer nourishment than males as well as the special hazards of 
childbearing (Cowgill, 1967, 60-2). 

The frequency of osteoarthritis and dental decay are also noteworthy in the St 
Helen’s sample, while the number of wounds found, eighteen, seems extremely small, 
given the number of accidental and deliberate woundings recorded in medieval sources. 
It is unfor- tunate, but inevitable, that skeletal evidence cannot establish deaths from the 
common epidemic diseases of the middle ages. It is known from documentary records, 
for example, that bubonic plague invaded York in 1349 and re-invaded spasmodically 
but severely until the 17th century, but there can be no hope of estimating the severity 
of such epidemics from graveyard groups. However, the pathological evidence provided 
in other ways is extremely impressive. 

The point of greatest historical interest in the findings is probably the relationship 
between the mean cranial characteristics of the St Helen’s population and the other 
eighteen samples discussed. J. G. Hurst and D. R. Brothwell have already commented 
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on a marked change in skull type between Saxon and medieval graveyard groups, a 
change which they admit to be ‘a complete puzzle’, ‘one of the most puzzling features of 
early British physical change’ (Beresford and Hurst, 1971, 135; Brothwell, 1972-3,82). 
Jean Dawes, with the larger St Helen’s group and with several smaller unpublished York 
groups, is able to demonstrate conclusively this change in mean within the city itself. A 
distinction between ‘Anglo-Saxon’ and ‘medieval’ (i.e. post-1066) groups implies a change 
in average physical type about the time of the Norman conquest. However, there is no 
evidence for mass immigration at the time of the conquest sufficient to account for such 
a change, and those historians who are brave enough to quantify suggest that the total 
influx of Normans and other French was not more than about 10,000 in a population of 
perhaps 1½-2½ millions. The proportion concentrated in York was probably higher, but 
since the remote rural sample from Wharram Percy is similar to the St Helen’s sample, 
no special urban concentrations can have had a widespread influence very quickly. 

Part of the difficulty may arise from a spurious connection with the Norman conquest: 
to contrast ‘Saxon’ and ‘medieval’ graveyard groups in a broad way might mask a major 
physical change in the 9th and 10th centuries rather than the 11th, a change which 
could be attributed to mass immigration and also to mass movement and mixture 
of population within the British Isles. Even this, however, presents difficulties. Some 
historians have recently argued forcibly against viewing even the Scandinavian invasions 
as mass migrations, and have suggested a limited migration of a warrior aristocracy on 
the lines of the later Norman conquest. Further, if the admittedly small samples from 
York Minster prove to be typical then there is a marked difference between the pre- and 
post-12th century samples, too late to be accounted for by Scandinavian migrations. The 
St Helen’s evidence strongly supports the existence of a change in skull type, but the 
reasons for that change remain mysterious. 
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Summary 

Excavations by York Archaeological Trust on the north-east side of Aldwark, York, in 1973-
74, uncovered the remains of the church and cemetery of St Helen-on-the-Walls, formerly 
located by York topographical writers further north-west within the Roman fortress. A report 
on the church is published in A Y 10/1. The work revealed five phases of church development 
dating from about the 10th to the mid 16th century, with associated burials both inside the 
church and in the surrounding graveyard. Further excavations were undertaken in 1976 to 
recover more skeletons for analysis. In all about two-thirds of the original area of the cemetery 
was examined, and the remains of over a thousand individuals were recovered. The large-scale 
excavation and the detailed anthropological study of the skeletons are the first of their size and 
scope to be published in Britain. In addition to giving evidence of life in medieval York, the 
results are of importance for the wider study of demographic changes and conditions of life of 
medieval populations in general. 

Stratification in the graveyard was insufficient to provide dating evidence although some 
of the burials in the area of the church could be grouped chronologically in relation to church 
walls and floors. Nevertheless the size of the excavation enabled useful studies to be made of 
the density of burials in different parts of the cemetery, their distribution according to age and 
sex, and the differences in their alignment. Evidence was found of a variety of burial practices, 
including methods of laying out, the use of coffins or shrouds, and different types of graves. 
Complementary evidence from wills dating from 1389-1549 is also considered in the report. 

All the articulated skeletons and skulls were fully examined and their metrical and non- 
metrical characteristics recorded. Scattered bones were examined only for pathological changes 
and for the count on which the number of individuals represented was based. In the report 
the remains are considered first as a single population; then burials from different areas of 
the cemetery, and from such chronological groups as could be distinguished, are compared. 
Much of this work is based on computer analyses. An indication is given of the dental health 
of the population and of pathological changes in the bones caused by wounds and fractures, 
occupational activity, or disease. Age, mortality and cause of death are discussed and comparisons 
made with evidence from burial registers of other parishes. The St Helen’s sample was compared, 
by cluster analysis, with seven other British medieval population samples, three from York, three 
from other sites in the area and one from southern England, and with samples from earlier times 
and further afield. The affinities between the groups imply a change in average physical type about 
the time of the Norman conquest, but further work on the variability of the samples is required 
before the historical significance of this development may be assessed with any confidence. 
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a Burial of child, 2½–6 years, with legs of older boy (5947–8). The measured string rectangle enabled 
skeletons to be plotted from such oblique photographs

b Densely packed burials in area A; skeletons 5083, 
5087–9

c Juvenile burials 5084–5; possibly siblings, in 
double grave

Plate II Multiple and overlying burials. Scale unit 0.1m
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Plate VI Skulls: a, b, male (6048); c, d, female (5267); e, f, of child (5628). Front and side views.



Plate VII Skulls: a, b, male (6048); c, d, female (5267); e, f, of child (5628). Top and back views.
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Plate X   a–d  Arthritic diseases.  e Occupational deformity



a Tibia and fibula with diffuse osteitis (5560)

b Cross-section of tibia (5560) with diffuse osteitis

d Frontal showing lesions, possibly caused by syphilis (5556)

c Parietal with bony remnants of ?meningeal 
tumour (5217)

Plate XI a–d Infective diseases. e Skeletal anomaly
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