
THE HUMAN BURIALS

Editorial Note

The skeletal material recovered from the Bath Gate Cemetery has for the purposes of this report been
separated imo two groups, divided geographically hy the Fosse Way. South of the road burials were
numbered alphabetically A-AC and numerically 1-357; with the second group, north of the Fosse, being
numbered 700-770.

Anatomical reports for individual inhumations and cremations within the two groups are available in
.microfiche, m]. 3/4 and 4/5. The detailed summary and discussion of all the evidence completed hy Calvin
Wells shortly before his death isprinted infull, with only minor textual alterations to standardise rejerences
to site codes and archaeological rejerences.

Several of the graves included substantial parts of more than one person, with the result that the overall
405 burials examined hy Calvin Wells represented a total '!f 421 individuals. WhCl1C11er an inlwmation
wasfound to be multiple its component skeletons have been recorded as 260 (a), 260 (h), 260 (c), insofar
as it has been possible to disentangle them. This merely indicates what the osteological evidence reveals: it
is not to be taken as archaeological comment indicating a deliherately contrived multiple interment. It
reflects nothing more than the inadvertent mingling of bodies as a result of later burials having been placed
where an original one had lift no trace.

The summary which follows deals only with inhumation burials. Three cremations were jound - nos.
180, 293 and 294 - and discussion of them can hefound in microfiche.

All skeletal material recovered since 1969 is stored at the Corinium Museum, Cirencester.
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SOUTH OF FOSSE WAY

THE MATERIAL AND ITS CONDrTION

The overall condition of this material is not good. A few of the skeletons are very well pre
served; most are what can be described as poor to medium; a substantial number are in a very
poor state as a result of soil erosion and other post-inhumation hazards. It is especially note
worthy that very few skulls survive in a good enough condition to be measured without
extensive reconstruction. Because any such reconstruction and restoration would not only have
demanded much time but would almost certainly have been inaccurate it was decided to
measure only those skulls which were intact or nearly so.

SEX AND AGE

The defective condition of most of these skeletons made it difficult to assess the sex in a number
of cases. The pelvic bones are often much damaged in early burials and this is especially unfor
tunate when, as in the present series, the crania are also in bad condition.

Owing to multiple burials the 347 inhumations examined from south of the Fosse represented
362 persons, of whom 207 were diagnosed as males or probable males, 93 as females or
probable females; the remaining 62 were unsexable. Of the 300 sexed persons 5 were juvenile
males, 2 were juvenile females, i.e. 293 sexed adults. Thirty-five males and 18 females were
assessed as "Adult" with no greater precision. An age estimate of variable reliability was
achieved for 239 adults of whom 167 were males, with a mean age at death of 40.8 years, and
72 were females, with a mean age of 37.8 years. This sexual difference, with males outliving
females by 3 years, is a very common one in early societies.

Burials to the south of the Fosse consisted of 207 males or probable males to only 93 females
or probables. A sex ratio such as this demands some explanation in biological or cultural terms
- usually the latter. In the present instance there is no evidence to suggest a biological cause
and the most likely reason is that Cirencester, like York, was largely given over to retired
legionaries and to various Roman officials, many of whom lacked regular wives and whose
sexual partners, if any, were probably drawn from the professional prostitutes who were no
doubt an abundant and pleasant amenity of the town.

The age distribution of male and female adults is shown in figure 82. A distinctive feature of
this histogram is that the female deaths are distributed fairly evenly over the eight lustra from
18-58 years, whereas those of the males mount steadily from the mid-twenties to 53.
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Fig. 82. Distribution of deaths at Cirencesrcr

Of the overall 405 individuals 65 (16.5%) were juveniles under 18 years of age. Of the 362
burials 63 (17.4%) were juveniles. This is a low figure, as can be seen by comparing it with that
of a few other populations shown in Table 32.

Table 32: Percentage of juvenile deaths

Site Date Burials Juveniles %

irencestcr: R-B 362 63 17.4
outh of Fosse
wslebury fA - R-B 50 29 58.0
aerwent R-B - A-S 121 27 22.3
ingsworthy Early A-S 96 25 26.0
orth Elmham Park Late A-S 206 39 18.9
hetford Late A-S 85 24 28.2

arrow A-S - Med 261 109 41.8
onkwearmouth A-S - Med 206 79 38.3
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(IA = Iron Age; R-B = Romano-British; A-S = Anglo-Saxon; Med = Medieval)

The reasons for the seemingly low mortality of juveniles at Cirenccstcr must remain
uncertain. It may be a true biological phenomenon due to competent child rearing or to an
above average health ambience; or it may be illusory and consequent on some social factor such
as the infrequent interment of children and infants away from adult cemeteries. It may be partly
due to the fact that children's bones were more vulnerable to post-inhumation deterioration and
destruction than those of adults, although there is no clear evidence that this was so.

More intereting than the percentage of juvenile deaths is their distribution throughout child
hood. This is shown in Table 33.
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hTab e 33: Age distribution of iuvenile deat s
Site

Age Cir. Ow. K. N.E.P. Ja. Mk.
n % n % n % n % n % n %

< 2 19 30.2 25 86.2 4 16.0 3 7.7 21 19.3 37 46.8
2-< 4 11 17.4 1 3.4 5 20.0 10 25.6 26 23.9 14 17.7
4-< 6 4 6.3 0 0.0 2 8.0 6 15.4 8 7.3 2 2.6
6-< 8 6 9.6 0 0.0 6 24.0 7 17.9 14 12.8 8 10.1
8-<10 4 6.3 0 0.0 1 4.0 1 2.6 8 7.3 5 6.3

10-<12 5 7.9 0 0.0 4 16.0 1 2.6 11 10.1 3 3.8
12-<14 8 12.7 0 0.0 1 4.0 6 15.4 9 8.3 6 7.6
14-<16 5 7.9 2 6.9 1 4.0 1 2.6 4 3.7 3 3.8
16-<18 1 1.6 1 3.4 1 4.0 3 7.7 8 7.3 1 1.3

? 0 0.0 0 0.0 0 0.0 1 2.6 0 0.0 0 0.0

% Juv 63 17.4 29 58.0 25 26.0 39 18.9 109 41.8 79 38.3

(Cir. = Cirencester, south of Fosse; Ow. = Ows1ebury; K. = Kingsworthy; N.E.P. = North
Elmham Park; Ja. = Jarrow; Mk. = Monkwearmouth).

Of the 19 deaths less than 2 years old, 16 (84.2%) were newborn infants, i.e. 25.4% of the
total 63 juveniles.

PHYSICAL TYPE

The poor, often totally fragmented, condition of many of the skulls prevents the measuring of
all but a small sample of this group unless very extensive reconstructions were to be under
taken. To do this would have been a prohibitively enormous task and the rewards would not
have been commensurate with the effort expended. Only rarely can a badly smashed and
defective skull be reconstructed with impeccable precision. Any measurements taken from it, if
dependent on the parts which have been 'restored, must therefore be inaccurate to some extent,
however slight, compared with what they would have been in life or on the undamaged
cramum.

These skulls are not palaeolithic rarities and it would be pretentious to treat them as though
they were. In recording their craniometric data the policy adopted here has been to note only
measurements on skulls or parts of skulls which have needed no reconstruction. Even this
entails its own hazards because many calvae or calvariae, though still firmly united at their
sutures, may have been slightly distorted by soil pressure or eroded to an unknowable (though
doubtless small) extent.

The result of this policy of caution has been that, of the 293 adult burials south of the Fosse,
only 66 (22.4%) - 45 males and 21 females - have had some of their measurements recorded
in tables 34-37, mf. 3/4. Many of the commonly taken measurements were absent on even
these privileged skulls.

This leaves, a woefully small amount of material on which to base a statistical analysis and no
such analysis has been attempted here. A brief gathering of a few distributions of Indices is
recorded in Tables 38-47.

Individual cranial measurements are given in Tables 34-37, microfiche 3/4. Tables 38-42
briefly summarize a few proportions of the cranial architecture of the measured male skulls.
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Table 38: l00B/L (Cranial Index)

Class

Dolichocranial
Mesocranial
Brachycranial

Range

x-74.9
75-79.9
80-x

Number

19
17
4

%

47.5
42.5
10.0

Table 39: l00H'/L (Height-Length Index)

Class Range Number %

Chamaecranial x-69.9 13 40.6
Orthocranial 70-74.9 15 46.9
Hypsicranial . 75-x 4 12.5

Table 40: l00H'/B (Height-Breadth Index)

Class Range Number %

Tapeinocranial x-91.9 15 46.9
Metriocranial 92-97.9 9 28.1
Akrocranial 98-x 8 25.0

Table 41: 10002/01 (Orbital Index)

Class Range Number %

Chamaeconch x-75.9 4 14.3
Mesoconch 76-84.9 22 78.6
Hypsiconch 85-x 2 7.1

Table 42: l00NB/NH (Nasal Index)
Class Range Number %

Leptorrhine
Mesorrhine
Platyrrhine

x-46.9
47-50.9
51-x

12
8
2

54.5
36.4
9.1

The equivalent figures for female crania are shown in Tables 43-47.

Table 43: l00B/L (Cranial Index)

Class

Dolichocranial
Mesocranial
Brachycranial

Range

x-74.9
75-79.9
80-x

Number

5
10
3

%

27.8
55.6
16.6
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Table 44: looH'/L (Height-Length Index)

Class Range Number %

Chamaecranial x-69.9 9 52.9
Orthoeranial 70-74.9 8 47.1
H ypsicranial 75-x 0 0.0

Table 45: 100H'/B (Height-Breadth Index)

Class Range Number %

Tapeinocranial x-91.9 12 63.1
Metriocranial 92-97.9 6 31.7
Akrocranial 98-x 1 5.2

Table 46: 10002/01 (Orbital Index)

Class Range Number %

Chamaeconch x-75.9 2 20.0
Mesoconch 76-84.9 7 70.0
Hypsiconch 85-x 1 10.0

Table 47: 100NB/NH (Nasal Index)

Class Range Number %

Leptorrhine x-46.9 3 37.5
Mesorhine 47-50.9 4 50.0
Platyrrhine 51-x 1 12.5

It will be seen that the population as a whole was just dolichocranial for the men, and
mesocranial for the women. Most males were orthocranial, tapeinocranial, mesoconch and
leptorrhine; the women chamaeeranial, tapeinocranial, mesoconch and mesorrhine.

STATURE

The estimation of the stature of early populations is normally achieved by measuring their long
bones and using conversion formulae of various kinds.

The Cirencestcr results have been calculated from the tables of Trotter and GIeser (1952, for
women; 1958, for men). With these formulae it has been found, on modem groups, that the
most accurate reconstructions are obtained by using measurements of the lower limb. All the
Cirencester data are based, therefore, on femoral or tibial lengths - tables 48-49, male and
female long bone measurements, mf. 3/5. Table 50 shows the means and ranges for both sexes.
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Table 50: Stature, means and ranges

Sex n Mean Range

o
'i'

107
44

1691 mm (5ft 6'hin)
1579 mm (5ft 2in)

1598 mm (5ft 3in) - 1817 mm (5ft II'hin)
1475 mm (4ft lOin) - 1698 mm (5ft 6%in)

From this it will be seen that they were of medium height and that both sexes had a range
close to 220 mm. The difference between male and female means is 112 mm. These figures arc
not especially remarkable and can be closely approximated by many early groups.

It is, therefore, useful to show on a histogram the distribution of stature among these men
and women. Figure 83 docs this in gradations of 20 mm.
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Fig. 83. Distribution of male and female statures

NON-METRICAL VARIANTS

For the purposes of this study non-metrical variants may be defined as anatomical features
which can best be recorded on a "present or absent" basis. Metopism is a well known example
so, too, is that perforation of the olecranon fossa known as septal aperture. Many such traits arc
found but very few of them have been studied in detail. They arc mostly due to genetic
variations, it seems, and for this reason they have great potential for revealing racial or family
affinities. They can be considered as "normal" features in that their presence or absence appear
to be unassociated with benefit or harm to the individual in the great majority of instances.
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Few of these characters are sex linked, as far as is known, and so it is justifiable to combine
males and females for statistical purposes. Unsexed adults and juveniles may also be included.

Although these traits are referred to as "non-metrical" they can, of course, all be measured in
some way. The presence of a parietal foramen may be noted but its position and size can also be
measured. Many of these features, however, are difficult to measure with accuracy either
because of their small size (post-condylar canal of the occipital bone), their uncertain boundaries
(malar tuberosity, supra-orbital grooves, blurred sub-nasal margin) or some other cause. Even
when easily measurable (e.g. metopic suture) it seems to be the existence of the feature which is
important, rather than its size. Therefore, all have been recorded here on a simple "present or
absent" notation.

Table 51 shows the frequency of 35 non-metrical variants for males, females and unsexed
persons combined, together with the rates from four other sites for comparison.

Few significant differences were found at Cirencester between the frequencies for men and
women, which were calculated separately before being combined. The few notable differences
between the sexes are for the following variants:

Male Female
Variant n + % n + %

Malar tuberosity 116 53 45.7 54 5 9.3
Zygomaxillary tubercle 112 30 26.8 52 5 9.6
Gonial eversion 196 111 56.1 85 28 32.9
Infero-lateral mental tubercle 138 55 39.8 58 3 5.2

These arc probably all secondary sexual characters which arc normally more developed in males
than females, just as supra-orbital ridges are, because not only do they have a lower frequency
in women but, if present, they are usually smaller and less obtrusive.

MERIC AND CNEMIC INDICES
These features may conveniently be considered together although they are not necessarily
functionally related. The Meric Index is a measure of the antero-posterior flattening of the
subtrochanteric part of the femoral shaft; the Cnemic Index expresses the side to side flattening
of the tibia at the level of the nutrient foramen.

The significance of these conditions is uncertain. They have been interpreted as a response to
the habit of squatting, to the result of mechanical stresses on the bone, as a physiological device
to economize in the usc of minerals for bone formation, and as the result of various pathological
conditions. None of these suggestions is wholly satisfactory. But much variation in both indices
is found and many records arc available for comparative purposes. For this reason it is perhaps
worth recording what was found at Cirencester.



Table 51: Frequency of non-metrical variants (0 + 'i! pooled + un sexed)

Circnccstcr Cacrwcnt Kingsworthy jarrow Monkwearmouth

Variant n + % n + % n + % n + % n + %

Metopism 194 16 8.2 32 I' 3.1 56 5 8.9 % 4 4.2 32 0 0.0
Bregma bone 150 2 1.3 8 I 12.5 43 2 4.7 45 0 0.0 27 0 0.0
Coronal wormian 227 13 5.6 6 4 66.7 79 1 1.3 66 2 3.0 37 0 0.0
Sagittal wormian 131 10 7.6 8 0 0.0 38 0 0.0 45 0 0.0 23 I 4.3
Lambdoid wormian 239 149 62.3 6 4 66.7 70 30 47.1 73 15 20.5 23 83 4.8
Asrerionic ossicle 92 8 8.7 - - - 65 7 10.7 38 4 10.5 - - -
Epipteric ossicle 171 10 5.8 - - - 58 3 5.2 41 0 0.0 36 0 0.0
Inca bone 158 10 6.3 8 0 0.0 46 0 0.0 56 2 3.6 24 1 4.2
Supra-orbital notch 301 176 58.5 49 28 57.1 93 61 65.6 111 60 54.1 56 37 66.1
Double supra-orbital foramen 288 44 15.3 47 6 12.8 86 13 14.6 % 21 21.9 56 11 19.6
Supra-orbital grooves 252 102 40.5 26 15 57.7 81 39 48.1 90 56 62.2 43 21 48.4
Double infra-orbital foramen 97 9 9.3 17 3 17.6 28 0 0.0 63 8 12.7 - - -
Paramastoid process 59 2 3.4 - - - 26 6 23.0 28 10 35.7 21 2 10.0
Foramen of Huschke 270 10 3.7 66 J 1.5 83 5 6.0 154 15 9.7 - - -
Double or hourglass occipital condyle 146 2 1.4 - - - 50 I 2.0 76 1 1.3 - - -
Pre-condylar tubercles 137 10 7.3 12 0 0.0 55 3 5.2 100 4 4.0 24 0 0.0
Postcondylar canal 102 33 32.4 - - - 23 6 26.1 55 30 54.5 25 4 16.0
Double hypoglossal canal 230 35 15.2 11 3 27.3 51 10 19.6 110 15 13.6 23 3 13.0
Sagittal sinus turns left 180 32(; ) 17.8 38 4 10.5 44 3 11.4 80 6 7.5 30 9 30.0
Pterygoid spurs 28 12 42.9 - - - 4 2 50.0 14 10 71.4 - - -
Blurred sub-nasal margin 242 36 14.9 28 2 7.1 61 8 13.1 109 14 12.8 34 4 11.7
Sub-nasal fossiculac 211 1.5 7.9 28 0 0.0 58 2 3.4 104 3 2.9 - - -
Malar ruberosiry 174 58 33.3 37 5 13.5 68 22 32.4 83 16 19.3 25 I 4.0
Malar marginal tubercle 175 15 8.6 34 3 8.8 59 9 15.3 52 12 23.1 21 1 4.7
Zygomaxillary tubercle 168 39 23.2 27 4 14.8 54 8 14.8 80 4 5.0 21 2 9.5
Gonial eversion 288 145 50.3 62 29 46.8 86 54 62.8 119 41 34.5 45 14 31.1
Multiple mental foramen 316 14 4.4 n 3 3.9 91 1 I.l 161 4 2.5 52 1 1.9
Infero-latcral mental tubercle 204 64 31.6 58 17 29.3 97 21 21.6 120 22 18.3 32 3 9.4
Atlas bridge 225 32 14.2 36 5 13.9 52 4 7.7 t03 10 9.7 39 4 to.2
Ossified dens 97 15 15.5 - - - 26 I 3.8 50 6 12.0 - - -
Acetabular crease 2.."9 60 26.2 35 17 48.6 69 28 40.6 95 20 21.1 41 12 29.5
Septal aperture of humerus 264 12 4.5 81 9 11.1 94 7 7.4 174 15 8.6 55 5 9.1
Femoral third trochanter 240 21 8.7 43 13 30.2 85 6 7.1 145 43 29.7 42 to 23.8
Vastus notch 169 20 11.8 32 2 6.2 56 6 10.7 85 10 11.8 22 0 0.0
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Table 52: Meric Index; means and range.

143

Sex

e
'i'

L

76.6(92)
74.4(32)

Means
R

77.4(95)
72.6(39)

L+R

77.0(187)
73.5 (77)

Range

61.3-92.9
62.6-86.7

Table 53: Meric Index; distribution

x-74.9 75.0-84.9 85.0-.x
(Hyperplatymeric) (Platymeric) (Eumeric)

Sex n % n % n %

0 72 38.5 96 51.3 19 10.2
'i' 40 51.9 36 46.8 1 1.3

Table 54; Cnemic Index: means and range

Sex

o
'i'

L

69.5(86)
67.5(37)

Means
R

69.8(87)
70.1(35)

L+R

69.7(173)
68.8 (72)

Range

56.7-89.1
58.9-78.6

Table 55: Cnemic Index; distribution

x-54.9 55.0-62.9 63.0-69.9 70-x
(Hyperplatycnemic) (Platycnemic) (Mesocnemic) (Eurycnemic)

Sex n % n % n % n %

0 0 0.0 17 9.8 64 36.9 92 53.2
'i' 0 0.0 7 9.7 26 36.1 39 54.2
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CONGENITAL DEFECTS

A number of congenital or developmental anomalies and defects have been sporadically noted
in some of the other sections. A more ample record of them is presented here. But there is often
uncertainty about whether to call these features congenital defects or to include them with the
normal non-metrical variations as recorded in Table 51. In the case of some traits it seems little
more than a matter of convenience where they are placed.

Anatomical or physiological developments and adaptations which are recently acquired (in an
evolutionary sense) are often unstable and likely to show a wide range of variation or path
ology. The mechanism of tooth eruption in elephants and mammoths illustrates this principle.
In man, the erect posture of the vertebral column is a new evolutionary development and as a
consequence a vast amount of pathology and anomalies affeets this structure.

One of the commonest variations in the human spine is in the number of its segments.
Departures from the normal seven cervical vertebrae are exceedingly rare and none were found
among the Cirencestcr skeletons. Variation from the normal twelve thoracic vertebrae is some
what uncommon and, again, none occur at Cirencester. But six lumbar segments are not rare
and were found here in three persons: Inh. 74 (0), Inh, 191 (2) and Inh. 304 (0). When this
happens adjacent segments often show abnormalities. In the case of Inh. 74 there is an
anomalous facet on the left ala of the sacrum which articulates with the L6. By far the
commonest of numerical variations is found in the sacrum. At least 13 persons (110, 22) have
sacra with six segments. The males are Inhs. 61, 72, 145, 171,174,288,305,307,324/334,333
and 336; the females are Inhs. Z and 223. When six segments are present in the sacrum it
sometimes happens that a vertebra is dropped from the lumbar or thoracic series so that the
supra-sacral column has only twenty-three segments. In many of the Cirencester skeletons the
vertebrae are too deficient to reveal the full picture but in Inhs. Z, 145, 288, 305 and 333 a
complete cervical, thoracic and lumbar series of twenty-four segments has survived as well as
the six-piece sacrum. In Inhs. 72 and 174 the thoracic and lumbar series survive intact and it is
unlikely that a vertebra would have been dropped at the cervical level. In 61, 171,324/334 and
223 the normal five lumbars survive together with at least the T12. So it is probable that in the
large majority of these Cirencester six-piece sacra no numerical anomaly was present at a higher
level.

What, in effect, amounts to a functional diminution of the column to twenty-three vertebrae
is found in Inh. 190 (2). In this case the C2/3 are reduced to a single segment by what appears
to be a congenital synostosis. But although this represents a functional curtailment, the morph
ological presence of twenty-four vertebrae is not altered.

Another common vertebral defect is spina bifida. Five persons (40, 12) have this anomaly
and in every case the condition is limited to the sacrum with no involvement of lumbar
vertebrae. Inh. 184 (0), 280, (0) and 357 (2) have the whole length of the sacrum affected. In
Inh. 222 (0) only the SI segment is involved and in Inh. 347 (0) only S3/5.

In addition to this common form of spina bifida, which is situated in the lower segments of
the column, a somewhat similar defect is caused by non-fusion or incomplete development of
the two sides of the posterior vertebral arches. It may occur in any segment but is often in the
upper levels of the column. Four persons had this anomaly. In Inh. 152 (0) the T1 vertebra has
a complete spinous process springing from each pedicle but the two processes are not fused.
They are pressed closely against each other with the tip of the right one lying superior to that of
the left. Inh. 186 (0) has an incomplete posterior arch of the atlas. A hiatus 3 mm wide is
present just medial to the right inferior articular facet. lnh. 214 (2) has a similar defect of the
atlas but its full extent is masked by post-mortem damage. However, the smooth stump of the
left side clearly shows that this condition was present. Finally, in Inh. 297 (0) the neural arches
of C2 have not fused and it has a mid-line gap of 2-3 rnm.

Superficially similar to spina bifida are the cases of detached neural arch. But in the former
the common situation is that the posterior vertebral arches fail to develop fully and leave a gap
in the mid-line which may be filled by fibrous tissue or even remain unfilled by any overlying
structure. In that case the spinal cord or its terminal branches are left exposed - a condition
incompatible with life. By contrast, in detached neural arch the arch is fully formed, or nearly
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so, and fused in the mid-line but the antero-lateral extremity of each side fails to unite with the
pedicle of its vertebra. In life it is joined to it by fibrous or sometimes cartilaginous tissue so
that after death and decomposition the vertebra is found to be two separate pieces of bone. In
this Cirencester group seven persons (60, 12) had detached neural arches. It is usually a lower
lumbar vertebra which is affected and here Inhs. 114 (0), 171 (0),206 (0), 337 (0) and Z (2)
had detachment of the L5 arch. In 320 (0) both L4 and L5 were affected and in Inh. J (0) it is
the L3 and L4 which are defective.

A few other miscellaneous vertebral anomalies remain to be noted. lnh. M (0) has a complex
articulation between the L5, the left ala of the sacrum, and the left ilium. The additional
articular surface on the sacrum measures 24 x 21 mm, that on the ilium 13 x 11 mm. In Inh. Q
(0) there is an accessory articulation between the left transverse process of the L5 and the left
sacral ala. A similar left accessory articular facet is present between the sacrum and the super
numerary L6 vertebra of 100. 74 (0). In Inh. 104 (a) (0) the same condition exists but in this
case it is bilateral. Inh. X (2) has an L5 which is sacralized on the right and, in addition, the
right sacro-iliac joint extends upwards to articulate with the vertebra, whereas the left sacro
iliac joint is limited to only the S1I2 segments. In Inh. 18 (0) there is partial lumbarization of
the S1 segment and in lnh. 46 (2) the right sacral ala has an accessory articulation with the iliac
bone in addition to its normal sacro-iliac joint.

In accordance with the tendency for vertebral anomalies to be multiple and of different kinds
in a single column, it should be noted that at least five of these persons had more than one
spinal anomaly - exclusive of such pathological conditions as ostcoarthrosis, osteophytosis and
Schmorl's nodes, etc.

A few other congenital anomalies or variations remain to be noted. Inhs. 117 (2), 127 (2)
and 246 (0) have a cervical rib attached to the C7 vertebra. Inh. 249 (0) has the same condition
bilaterally. All these are small, the largest being those of lnh. 249 which measure 48 mm (L.)
and 53 mm (R.) in length. None of them articulated with the normal first thoracic rib but they
may have had a fibrous cord extending from their free end to the adjacent bone. Inh. T (0) has
another costal anomaly: a left middle rib is bifid at its sternal end.

A few cranial variations have been recorded in the section on non-metrical variants, including
inca bones. These are bones which are separated from the superior part of the occipital squama,
usually by an anomalous suture extending from one half of the lambdoid suture to the other.
Nine males and one female have this condition but there is much variation in its appearance.
Most of these inca bones are isolated structures separated from the rest of the occiput by a single
suture but it is quite common to find the supernumerary bone itself subdivided by one or more
additional sutures to give bipartite or tripartite inca bones. A few typical examples, with their
diameters, are given in Table 56.

Table 56: Type and size of inca bones

Maximum
diameters (mm)

Inh. Sex Type Sagittal Transverse

81 0 Bipartite 45 60
139 0 Bipartite (Symmetrical) 44 73
249 0 Single 48 63
336 0 Bipartite (Symmetrical) 56 75

In Inhs. 139 and 336 the second dividing suture cuts the inca bone into two virtually sym
metrical halves. In Inh. 249, the bone is wholly partitioned out of the right side of the occiput,
its antero-lateral border being bounded by the right lambdoid surure. Inh. 50 (0) shows a very
complicated arrangement. The superior part of the occiput is separated from the parierals by at
least ten intersutural bones in the lambdoid suture, The large central elements of these could be
described as a quadripartite inca bone.
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The sternum is a bone which often survives badly in early burials but in lnhs. Z (Q), 216 (0)
and 288 (0) it is well enough preserved to show that it had a congenital perforation. lnh. 179
(0) has ossification of the transverse scapular ligament to convert the scapular notch into a
foramen but it is uncertain whether this can properly be regarded as congenital or whether it
was a condition which developed during later life. A number of femoral third trochanters have
been noted in this series. Most are small and it has sometimes been difficult to decide if they arc
third trochanters or if they arc nothing more than very craggy proximal thickenings of the linea
aspera. But lnh. 142 (0) is distinguished by the very large size of this structure which rises 10.8
mm above the surrounding bone. lnh. 194 (0) has a processus supracondylis medialis on the
right femur. This is a structure' somewhat similar to a Wilbrand's tubercle. Finally, we may
note Inh, 286 (0) which has a double or "hour-glass" right mandibular condyle.

TEETH

Although many of the Cirenccstcr jaws arc damaged and unsuitable for metric study many
retain much of the alveolus, with or without teeth, and yield information about the dentitions
of these people.

In the ad~lts recovered from south of the Fosse, parts of 116 male maxillae and 127 male
mandibles, and parts of 51 female maxillae and 50 female mandibles survive. [f these jaws
contained complete normal dentitions 5504 tooth positions should be identifiable but owing to
post-mortem damage only 4853 (88.2%) are now available for study. One hundred and forty
three (2.9%) of these positions showed that the teeth had never erupted, of which 133 (93.0%)
were third molars. Of the 4710 erupted positions 1060 (22.5%) had been lost post-mortem and
399 (8.5%) had been shed during life. This leaves only 3251 teeth which can now be examined.
Tables 57 to 63 show the frequency of ante-mortem loss from each tooth position, and the total
male and female. (E.P. = Erupted positions; A-m loss = Ante-mortem loss).

Table 57: Male maxillary ante-mortem tooth loss

Tooth 8 7 6 5 4 3 2 I I 2 3 4 5 6 7 8 Toul
E.P. )1 94 101 105 106 106 103 103 103 103 104 103 100 97 97 67 1553
A-Ill Joss 6 9 20 6 4 3 7 3 I 3 3 4 4 17 17 8 114
% 9.8 9.6 20.0 5.7 3.8 2.8 6.8 2.9 1.0 2.9 1.9 3.9 4.0 17.5 17.5 11.9 7.3

Table 58: Male mandibular ante-mortem tooth loss
Tooth 8 7 6 5 4 3 2 I I 2 3 4 5 6 7 8 Total
E.P. 93 116 114 112 112 III 112 110 113 116 120 119 121 122 121 84 17%
A-m loss 18 10 19 8 2 1 4 5 10 7 2 2 II 20 15 6 130
% 8.6 8.6 16.7 7.1 1.8 0.9 3.6 4.6 8.8 6.0 1.7 1.7 9.1 16.4 12.4 7.1 7.2

Table 59: Female maxillary ante-mortem tooth loss
Tooth 8 7 6 5 4 3 2 I I 2 3 4 5 6 7 8 Total
E.P. 23 38 41 42 42 42 43 41 43 44 44 46 45 44 39 25 (,42
A-m loss 2 8 10 6 4 4 4 4 3 6 4 5 9 8 7 3 87
% 8.7 21.1 24.4 14.3 9.5 9.5 9.3 9.8 6.9 13.6 9.1 10.9 20.0 18.2 17.9 12.0 13.5

Table 60: Female mandibular anti-mortem tooth loss

Tooth 8 7 6 5 4 3 2 1 1 2 3 4 5
E.P. 31 45 46 45 46 47 47 47 49 49 49 47 47 48 46 30 719
A-m loss 4 () 9 2 2 I 2 3 3 2 I 2 4 13 10 4 68

% 12.9 13.3 19.6 4.4 4.3 2.1 4.3 6.4 6.1 4.1 2.0 4.3 8.5 27.1 21.7 13.3 9.5
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Table 61: Total male ante-mortem tooth loss
E.P. 3349
A-m loss 244
% 7.3

Table 62: Total female ante-mortem rooth loss
\

E.P.
. A-m loss
%

1361
155

11.4

\,

Table 63: Total male plus female ante-mortem tooth loss

E.P.
A-m loss
%

4710
399

8.5
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Table 68: Total adult male caries rate

n
Carious
%

2382
120

5.0

Table 69: Total adult female caries rate

n
Carious
%

869
47
5.4

Table 70: Total adult male plus female caries rate

n

Carious
%

3251
167

5.1

The overall caries rate as shown from the tables is 5.1%, with negligible difference between the
sexes. This is a moderately low figure though not exceptionally so. It may be compared with a
few other early populations as shown in Table 71.

Table 71: Caries rates of adult teeth

Source

Trentholme Drive, York
Pooled
Pooled
North Elmham, Norfolk
Danubians
Ciply, Belgium
Iona, Scotland
Pooled English
Pooled English

Date

Romano-British
Romano-British
Early Saxon
Late Saxon
Merovingian
Frankish
7th-II th century
18th century
18th century

% Carious

4.4
11.4
8.1
6.4
5.2

12.5
0.4

19.7 (0)
31.3 ('i')

Author

Cooke et al, 1968
Emery, 1963
Hardwick, 1960
Wells, 1977
Gr6schel, 1937
Brabant, 1963
Wells, 1981
Krogman, 1938
Krogman, 1938

At Cirencester the combined male plus female maxillary caries rate is 7.4% compared with
only 3.3% for the mandibular teeth. An additional 310 permanent teeth were present in the
jaws of juveniles less than eighteen years of age. None of these was carious, so the total caries
rate of the second dentition is reduced to 4.7%. Some of the caries in these teeth was probably
due to severe attrition which has opened the pulp cavity. It is difficult to estimate how much
was caused in this way but it is unlikely that primary pulp exposure accounted for more than
2-3% of dental decay.

In all populations caries is closely related to diet and the relatively low decay rate at
Cirencester probably implies that moderately abundant supplies of meat were available to these
people and that their reliance on carbohydrates was not excessive. It almost certainly indicates
that fine milled flour and sugars, such as honey and raisins, were a negligible part of their food.
The 167 caries cavities in sexed adult jaws were distributed as shown in Table 72.



THE HUMAN BURIALS

Table 72: Distribution of caries in crania

Sex No. of crania with teeth No. of crania with caries %

149

,
<5
~

<5+~

140
56

196

55
24
79

39.3
42.9
41.6

The deciduous dentition also has a fairly low caries rate. One hundred and fifty milk teeth
survive of which four (2.7%) are carious. These four decayed teeth occur in three (13.6%) of
twenty-two children.

Six of the 167 adult carious teeth have two separate caries cavities, giving a total of 173 foci of
decay. In forty-five of these it is impossible to determine the site of origin because of the
advanced destruction of the tooth. Table 73 shows the location' of the remaining 128 cavities.

Table 73: Location of caries cavities

Location of caries

Occlusal
Cervical
Interstitial

n %

27 21.1
10 7.8
91 71.1

All the cervical foci were on the buccal surface of the teeth. Of the interstitial foci two (2.2%)
are in canines, twenty-eight (30.8%) in premolars and sixty-one (67.0%) in molars. The inter
stitial cavities were approximately twice as frequent at contact areas than at the cernento-enamel
junction. In deciduous teeth one cavity was occlusal, three were interstial.

Periodontal disease was not extensive at Cirencester. In the 4710 erupted tooth positions there
are fifty-nine (1.2%) alveolar abscess cavities. These cavities are distributed among thirty-seven
persons: twenty-five males with forty-two cavities and twelve females with seventeen. From
177 mandibles fourteen (7.9%) had them. The commonest position for periodontal disease was
adjacent to the first or second molars, with 71.2% of all abcess cavities occurring there. Table
74 shows the distribution of these lesions.

Table 74: Distribution of periodontal abscess cavities

Tooth Position 8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8
"'I"' <5 maxillae 0 4 4 2 2 0 0 0 1 0 0 1 0 7 5 1 - 27
~,,~ <5 mandibles 1 1 6 0 0 2 0 0 0 0 0 0 1 4 0 0 = 15
u.~

~ ~ ~ maxillae 0 0 1 0 2 0 0 0 0 0 1 1 1 5 1 1 = 13
u ~ mandibles 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 = 4

Total 1 5 11 2 4 2 0 0 1 0 1 2 2 19 7 2 - 59

A common cause of periodontal abscess is extreme attrition of the teeth, with opening of the
pulp cavity. This seems to have been infrequent at Cirencester and the cause of these persons'
abscesses might have been the result of spicules of bone, husks of grain, etc. becoming wedged
between tooth and gum or, more probably, due to alveolar extension from gingivitis, some
times aggravated by deposits of tartar. The improbability of bony spicules becoming lodged in
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their tooth sockets may suggest that fish was a relatively uncommon item of their diet.
Apart from abscess cavities, which when present usually drained through the buccal surface

of the jaw, generalized alveolar infection or osteitis is seldom found here and is never severe.
This low overall incidence of periodontal disease should not be taken to imply that tooth

picks, tooth-brushes or other devices of oral hygiene were used. It is more likely that satis
factory diet was responsible and that they were well enough fed to have no need to gnaw the
coarsest or most damaging foods.

As noted above 143 teeth had never erupted, 133 of rhem being third molars out of 547
identifiable M3 positions - an incidence of 24.3%. There are 396 M3 positions in male jaws,
with 91 (22.9%) unerupted, and 151 in the females, with 42 (27.8%) unerupted. The higher
incidence of this condition in the women has been observed in other populations, e.g. a
medieval group from Clopton, Cambridgeshire (Tattersall, 1968) and the North Elmham
Anglo-Saxons (Wells, 1980). The combined male and female rate of maxillary M3 suppression
is 23.5%; the mandibular is 23.5%.

Apart from third molars ten teeth remain unerupted, of which two (both canines) arc in the
maxilla of Inh. 43 ('i') and four are in the mandible of Inh. 224 (0).

In most jaws the teeth were well spaced and showed good occlusion but at least twenty-four
had some overcrowding, always of the anterior teeth, and in a few cases this was severe. In
general the teeth were well formed except that at least forty-four persons had some degree,
usually very slight, of enamel hypoplasia. This is a condition due to some morbid process
which affects the development of the tooth in infancy and it is characterized by pits or ridges
deforming the enamel of one or, more commonly, several teeth. The frequency with which the
different teeth arc affected gives some indication of the age of the child when it suffered the
morbid process. Today the commonest teeth to be attacked arc 11, 12, Ml and C in that
descending order. At Cirencester a higher incidence of canines and second molars was found
and this suggests that, whatever the causes may have been (infections, dietary deficiency,
weaning troubles ctc.) they attacked these children between the ages of two and four years old,
rather than during the first eighteen months of life as is now usual.

Abnormally shaped teeth arc rare in this series although several peg shaped third molars were
found (for example, Inhs. 232 and 330) and a few maxillary incisors arc slightly shovel shaped
(for example the medials of Inhs. 145 and 232 and the laterals of Inh. 138).

Occlusion was mostly good and indicated strong functional usc of teeth throughout the
period of jaw development. The normal pattern here was edge-to-edge or slight overbite. But
there are a few exceptions. Inh. 334 ('i') has gross overbite and bevelling of what remains of her
anterior teeth. A few cases of impacted teeth, mostly third molars were found.

Calculus (i.e. tartar) was widespread among these people, with at least 105 persons affected.
In fifty-eight it consisted of quite small (though often widespread) deposits; in fifteen it was of
medium severity; and in thirty-two it was heavy. In contrast to what is found in modern jaws,
at Cirencester the tartar tends to affect many or most teeth in a jaw rather than being con
centrated on surfaces opposite the salivary ducts, and it is often of mixed labial, buccal and
lingual distribution. Compared with some early populations the incidence of tartar here is fairly
low and this is further evidence that a moderate amount of meat and coarse bread supplied
much of their diet, and that little was eaten in the form of soft paps or porridges. The relatively
mild extent of tartar here was also probably partly responsible for the lowish rate of periodontal
infections in these jaws.

No evidence of dental filling, ornamentation or the usc of prostheses was found at
Cirencester. Dentistry, if practised at all, was presumably limited to the occasional extraction of
decayed and painful teeth.

Toothwear was heavy in this population when compared with modern dentitions, but only
moderate by the standard of many early groups. In view of the small sample available no
attempt has been made to assess the attrition on each separate tooth position. Instead, a simple
categorization has been made into five degrees; 0 = absence of attrition; 1 = in which the
enamel and cusps are worn down with no more than one or two tiny uncoalesced exposures of
dentine; 2 = in which separate areas of exposed dentine have coalesced, most of the occlusal
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enamel is worn away but with no more than an occasional small concavity of the tooth surface;
3 = in which extensive concavity of the tooth surfaces is present, with considerable reduction in
crown height but with these changes often somewhat compensated by proliferation of
secondary dentine; 4 = extensive destruction of the crowns of the teeth, opening the pulp
cavity and often with the roots separately exposed.

Virtually no difference was found between the sexes. In males 129 jaws totalled 290 degrees
of attrition i.e. an average of 2.24; in females 54 jaws totalled 122 degrees for an average of
2.26. Figure 84 shows that tooth wear was present in all adult jaws. The women had a slightly
higher rate of first degree attrition than the men but lacked the gross fourth degree that had
eroded the crowns in 3% of the men.
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Fig. 84. Percentage degrees of attrition in Circnccsrcr adults

TORUS

Thirteen persons (10d, 3<;» have torus mandibularis. It is difficult to make a precise estimate of
the occurrence of this condition at Cirencester owing to damage to some of the jaws but these
thirteen cases have been identified in 193 mandibles or substantial fragments thereof. This is a
frequency of 6.7%.

In contrast to the large masses of bone which characterised the mandibles in a remarkable
8th-11th century group from lona (Wells, 1974a) most of these Cirencester cases were very
small, consisting of nothing more than a slight localized thickening of the alveolus. Only in
three males, lnhs. 121, 185 and 307, was the condition slightly more developed. When present
torus mandibularis was always bilateral except in lnh. 336 (d) who had three very small tori on
the right side only. The presence of these three nodules is not remarkable: in at least six persons
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the condition was multiple on one or both sides. In every case the anomaly is on the lingual
surface of the alveolus, usually in the region of the lateral incisor or the premolars.

Inh. 229 ('i') was the only dear case of maxillary tori. They were small, bilateral, and on the
labio-buccal surface of the bone.

No example of torus palatinus was found here but Inh, 311 ('i') has a small lump blocking
about half the left external auditory meatus. It is uncertain whether this should be considered as
a torus auditivus or as an osteoma.

OSTEOARTHROSIS

As with most other ancient burial grounds, the commonest identifiable disease at Cirencester is
ostcoarthrosis. South of the Fosse at least 134 (44.8%) of the 299 adults have this condition. But
the total incidence must have been much higher than this. No skeleton in the whole series is
complete. Most are very deficient and either lack many of the bones which are likely to be
affected by arthrosis or, in the case of the larger limb bones, have their articular surfaces
damaged to a degree which prevents recognition of the disease. Of the 299 adults probably at
least ninety-seven have less than fifteen per cent of their articular surfaces surviving for
inspection. This leaves only 202 persons with moderately extensive articulations, which raises
the incidence of arthrosis to 66.3% and would undoubtedly have been higher still if more of
those skeletons had been nearly complete. It seems likely that, in life, not less than 80% of the
Cirencester adults would have had osteoarthrosis, . •

Before looking more closely at its distribution in these persons it is perhaps worth
commenting on the general significance of arthrosis (or osteoarthritis, as it is often called). It is
a very different disease from rheumatoid arthritis, which seems to be hardly identifiable in early
skeletons. In contrast to fractures, which arc usually due to a single violent injury, osteo
arthrosis is the result of a succession of traumata - often of a very minor kind but continued
over many months or years. It reflects, above all, what may be called the "wear and tear" of
joints as a result of the minor strains and stresses inseparable from a normally vigorous and
physically active life. It is the most useful of all diseases for reconstructing the life style of early
populations. Its anatomical localization reflects very closely their occupations and activities, and
its high frequency enables it to be treated statistically when comparing different groups.

In many cases of arthrotic joints, e.g. the shoulder, one of its component bones may be more
severely affected than the other and often only one bone will be involved. For example, in the
case of osteoarthrotic shoulders the scapula tends to be more commonly affected than the
humerus; in the knee the femur is affected more often than the tibia. From a functional point of
view it is better to think in terms of the joints which arc affected rather than the individual
bones which comprise the articulation. But affected bones as well as joints should always be
recorded.

A common result of arthrosis is that a flange of newly formed bone - an osteophyte 
develops around the margin of the affected joint. In the spinal column two different kinds of
articulations occur: the posterior, intervertebral or "true" joints, and the articulations between
successive vertebral bodies. These latter junction areas have certain features which distinguish
them from other joint surfaces but, nevertheless, they are very commonly affected by an out
growth of osteophytes which, when severe, may lead to fusion of some or even all of the
vertebrae. Although they often occur in the same spine and commonly on the same vertebra it
is useful to distinguish excrescences of the vertebral bodies (osteophytosis) from those of the
posterior joints (osteoarthrosis). And in discussing the Cirencestcr spines these two terms will
be consistently used in this distinguishing way.

Arthrosis can affect any joint in the body except the synarthroses but its incidence varies
greatly in different populations. In the group of burials recovered from south of the Fosse its
site of election was the vertebral column. Parts of 190 adult spinal columns were found, 127
male and 63 female. If all these columns had been complete, with their sacra, 4750 bones should
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be present. For assessing the presence of these lesions it is useful to consider each vertebra as
consisting of a superior and an inferior part - or hemivertebra - thus giving a potential
forty-nine hemivertebrae for each column (only the superior part of the sacrum being relevant).
Unfortunately damaged or missing vertebrae greatly reduce the number of observations which
can be made. Table 75 shows the number of observable hemivertebrae and the frequency of
arthrosis and osteophytosis.

Table 75: Vertebral pathology (affected hemivertebrae)

Number of hemivertebrae observable for:
Arthrosis Osteophytosis Schmorl's Nodes

Sex n + % n + % n + %

0 4237 287 6.8 3857 1034 26.8 4126 318 7.7
';> 1889 132 6.9 1720 262 15.2 1804 101 5.6

o+'? 6126 419 6.8 5577 1296 23.2 5930 419 7.1

It will be seen that the women's spines were arthrotic as often as those of the men, but
the male rate of osteophytotic lipping was significantly higher than the female. There is nothing
remarkable about the frequency of these lesions in the men: at Kingsworthy and North
Elmham the male rates for arthrosis were 6.1% and 7.3% respectively; for osteophytosis they
were 27.9% and 27.5%. However, it is unusual to find that the women have almost as much
arthrosis as the men, though this does happen occasionally. At Kingsworthy and North
Elmharn their respective rates were only 2.0% and 4.4%, although their rates for osteophytosis
were marginally higher than at Cirencester. It seems certain that the Cirencester women must
have used their spinal columns vigorously and it is likely that much of their vertebral pathology
was due to humping heavy burdens, yoked buckets of water perhaps, aggravated by torsional
stresses, probably from digging, hoeing and other agricultural tasks.

That the male and female rates for these lesions were not dependent on large differences in
severity affecting only a very few members of one sex is shown by Table 76 which records the
percentage of men and women who were affected by these diseases.

Table 76: Distribution of arthrosis, osteophytosis and Schmorl's Nodes

Parts of Lesion
spinal

columns Arthrosis Osteophytosis Schmorl's Nodes
Sex n + % + % + %

0 127 58 45.7 89 70.1 59 46.5
';> 63 22 34.9 36 57.1 24 38.1

0+';> 190 80 42.1 125 65.8 83 43.7

It will be seen that in each case the female frequency of the lesions is roughly three quarters of
the male rate and, although the difference between the sexes is significant, it is clear that the
vertebral pathology was spread over a substantial number of women, not concentrated in a few
persons.

Osteophytosis varies greatly in severity, ranging from a tiny, barely detectable, lip of a bone
projecting from the border of a vertebral body to great excrescehces springing from adjacent
vertebrae and fusing into a single block of bone. These different severities can be expressed in
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various ways, some of which are very elaborate. The Cirencester lesions have been assessed on
a simple five point scale: 0 = absence of osteophytosis; 1 = the lipping projects less than 3 mm;
2 = the lipping projects 3-6 mm; 3 = the lipping projects more than 6 mm but without
synostosis of adjacent bones; 4 = adjacent bones are fused by large osteophytes. Tables 77 and
78, mf. 3/4, show the distribution by hemivertebrae of the five degrees of lipping.

An Index of lipping has been devised and is expressed as D x lOON, where D is the total
number of degrees of osteophytosis scored by the entire column, and V is the number of
hemivertebrae available for inspection. At Cirencester, for the whole column, the Index is 168
in the males, 150 for the females. But the results can be shown separately for each major region
and Table 79 does this for both sexes.

Table 79: Vertebral index of lipping severity

Index
Region 0 'i'

Cervical 141 163
Thoracic 155 142
Lumbar 195 161
Sacrum 186 150

Total 168 150

The Index for the whole vertebral column is not greatly higher for males than for females (at
Kingsworthy the women scored only 140 to the men's 200) but there arc interesting differences
in the four regions. The fact that the women have slightly more severe lesions in the neck may
be partly the result of a relatively weaker neck and shoulder musculature which afforded less
protection to the column in that region. But it also raises the possibility that these women were
in the habit of carrying loads on their heads, as is still the custom in many societies. The higher
lumbo-sacral scores of the males reflect the fact that the really heavy work such as heaving logs,
lifting building materials, etc., was performed by men because it is the lower spinal region
which normally takes most of these heavy stresses. A further indication that, on average, the
men were straining their columns more than women is that simple osteophytotic synostosis of
adjacent vertebrae (degree 4 on our scale) is nowhere present in the females' spines but occurs
between a minimum of twenty-one vertebrae, including two sacra, in at least eight males.

Whilst these spinal lesions are being discussed it is appropriate to refer to another form of
pathology which is commonly found: a Schmorl's node. In childhood and adolescence the
intervertebral discs consist of a gelatinous or semi-fluid nucleus contained in a tough fibrous
capsule which, in tum, is surrounded by a thick elastic membrane. If the disc is subjected to too
severe a strain, especially by compression forces from carrying heavy weights, the fibrous layer
of the capsule may rupture and allow its gelatinous contents to escape. But the outer elastic
layer stretches without tearing and a globule or bubble of jelly is then formed which presses
against the body of the adjacent vertebra above or below the ruptured disc - often against both
vertebrae. When this happens the bone, plastic as always, yields to the pressure and gradually a
small pit or cavity is formed in its body. This is a Schmorl's node. The process usually takes
place during or close to the adolescent period when heavy tasks may be undertaken but before
the central nucleus of the intervertebral disc has become a solid rather than a gelatinous
structure. The lesion in the vertebra probably first develops where vestigial remnants of the
notochord have left a focus of weakness.

Table 80 shows the frequency of Schmorl's nodes. Although they were common in both
sexes, the 5.6% affected vertebrae in the women is an unusually high rate. At Kingsworthy the
male and female incidence was 3.1% and 1.1%; at North Elmham it was 6.5% and 1.6%
respectively. Table 80 shows the distribution of Schmorl's nodes and the frequency of affected
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hemi-vertebrae for all levels where they occurred in males and females.

Table 80: Distribution of Schmorl's Nodes

Females Males
Segment n % % n Segment

T4 o of 39 0.0 1.2 I of 85 T4
T4 1 of 40 2.5 2.5 2 of 83 T4
T5 6/244 I of 39 2.6 3.5 3 of 85 24/523 T5
T5 = 2.5% o of 38 0.0 7.1 6 of 85 = 4.6% T5
T6 I of 40 2.5 3.3 3 of 90 T6
T6 3 of 40 7.5 10.2 9 of 88 T6
T7 3 of 40 7.5 7.7 7 of 91 T7
T7 5 of 43 11.6 22.7 20 of 89 T7
T8 33/268 5 of 46 10.9 9.3 8 of 86 75/555 T8
T8 =12.3% 6 of 45 13.3 7.7 7 of 91 =13.5% T8
T9 6 of 42 14.3 12.1 11 of 91 T9
T9 8 of 43 18.6 22.7 22 of 97 T9

TlO 6 of 41 14.6 15.2 14 of 92 TIO
TlO 42/251 9 of 41 21.6 27.8 27 of 97 135/587 TlO
TIl =16.7% 8 of 43 18.6 16.5 17 of 97 =22.9% TIl
Til 10 of 42 23.8 33.3 33 of 99 TIl
T12 6 of 39 15.4 28.1 25 of 89 TI2
Tl2 3 of 38 7.9 18.8 19 of 101 T12

LI 4 of 37 10.8 19.4 18 of 93 LI
LI 3 of 37 8.1 12.8 12 of 94 LI
L2 18/221 4 of 34 11.8 14.0 14 of 100 70/585 L2
L2 = 8.1% 2 of 36 5.6 12.0 12 of 100 =11.9% L2
L3 3 of 35 8.6 9.5 9 of 95 L3
L3 2 of 35 5.7 5.4 5 of 93 L3
L4 r0[16

2.8 7.7 7of 91) L4
L4 2/179 0 of 37 0.0 3.3 3 of 90 14/451 L4
L5 = 1.1% 0 of 35 0.0 1.1 1 of 89 = 3.1% L5
L5 o of 36 0.0 2.2 2 of 90 L5

SI I of 32 3.1 1.2 1 of 86 SI

ISS

No node was found above the T4 vertebra in either sex and this is a common finding. The
greatest incidence occurred on the inferior surface of TIl, where a third of all male vertebrae
and nearly a quarter of all female vertebrae had some degree of cavitation. It is interesting to see
that down to that segment the inferior surface of vertebral bodies were more often affected than
their superior surfaces, whereas from TI2 to L5 this was reversed. Table 81 sums up these
differences.

Table 81: Frequencies of Schmorl's Nodes on superior and inferior surfaces

Affected superior Affected inferior
surfaces surfaces

Sex Segments n + % n + %
'i' T4-TII 330 30 9.1 332 42 12.7

T12-L5 186 18 9.7 219 10 4.6
0 T3-TII 717 64 8.9 728 126 17.3

Tl2-L5 557 74 13.3 568 53 9.3
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The evidence of Schrnorl's nodes at Circnccstcr reinforces what was inferred from the
vertebral arthrotic and osteophytotic lesions. It shows that these people used their spines to
carry out numerous heavy tasks and that, compared with many other populations, the women
undertook a disproportionately large share of the total work. It also shows that this workload
was fairly severe for teenagers and was probably already imposed on young persons even in
their late childhood. The arthrotic and osteophytotic lesions no doubt resulted from a mixture
of stresses such as torsional strains, humping burdens, sudden jerks and excessive flexions. The
Schmorl's nodes argue rather more specifically for the carrying of heavy weights and other
compressional forces.

But stresses on the spinal column arc not only shown by changes in the intervertebral joints
and body borders. Some of the pathology is carried over to the ribs and these may have osteo
arthrotic changes on their heads and, or, their lateral articular facets. These sites articulate,
respectively, with the bodies and transverse processes of thoracic vertebrae, and arthrosis may
affect either bone of these joints. The condition is very common although precise details of its
frequency arc virtually unrecorded.

At Cirenccster 68 persons (520,169) had one or other of their costal joints affected. Table 82
summarizes the frequency of these lesions.

Table 82: Frequency of arthrotic ribs

Rib articulation
Head Lateral

Sex n + % N n + % N

9 576 18 3.1 6 560 41 7.3 16
0 1294· 63 4.9 29 1315 109 7.5 45

9+0 1870 81 4.3 35 1875 150 8.0 61

(n = number of observable rib facets; + = number of arthrotic facets; N = number of affected
persons).

The male rate of arthrotic heads of ribs is nearly 60% higher than that of the females and
presumably reflects a more vigorous and traumatic usc of muscles, such as the pectoralis major,
which have their origins attached to the rib cage. Whether, at Cirencester, the overall rates for
arthrosis of these rib joints are high, average or low is uncertain in view of the paucity of
comparative data. But lesions in these positions should not be lightly dismissed. They arc
important indicators of the use or abuse of certain specific trunk muscles and must derive from
a precise range of muscular .and articular stresses.

In the absence of records from other sites no attempt will be made here to analyse the sig
nificance of these pathologies in further detail. It is to be hoped that the data given in Table 82
will stimulate further interest in costal arthrosis.

The frequencies given above for osteoarthrosis include those for the posterior lumbo-sacral
articulation. But it is convenient here to consider also another part of the axial skeleton: the
sacroiliac joint. This shows arthrotic lesions in at least sixteen persons (10 0,6 9), either on the
sacrum, the innominate or both. Owing to the defective state of many of the component bones
of these joints it is often difficult to make an assured diagnosis and, especially, to determine the
frequency of these lesions. It seems likely that the male rate was ten (4.5%) of 223 joints and the
female rate six (7.7%) of 78 joints. It is uncertain why the women should have had a higher
frequency than the men. If this can be relied on, as seems probable, it may be related not only
to the burdens they had to carry but also to the increased vulnerability of these joints during
and after pregnancy, at which time some loosening of the articulation occurs, with an increased
potential for slipping under heavy strains. Unfortunately, in only one woman with arthrotic
sacroiliac joints (Inh. 56) is it also possible to estimate the number of children she had produced
but she emerges as one of the most fertile members of the group. We can be fairly confident
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that she had had at least six to eight children and possibly ten or twelve.
As noted above 134 (44.8%) of the 299 adults have osteoarthrosis. Omitting the few which

have not been sexed we find that 104 (51.5%) of the 202 adult males are affected and 30 (32.9%)
of the 91 females. An overall sexual difference of this order is not exceptional.

The costo-vertebral lesions have been discussed above. Leaving these aside we find that, of
the 134 affected persons, 104 (79 0, 25 2) have arthrotic joints elsewhere than in the vertebrae,
sacrum or ribs (although often coincident with those lesions). These non-vertebral arthroses
have a strong tendency to be multiple. In the seventy-nine affected males they occur in two or
more joints fifty-two times, i.e. 65.8% of the men have multiple non-vertebral lesions. In the
twenty-five women sixteen (64.0%) have more than one joint affected. In many of these
inhumations, e.g. 59 (2), 205 (0), 213 (0), 272 (0) and 311 (2) the disease is widespread and
occurs in several joints bilaterally. It is not easy to determine the total number of bones which
are affected but in the 104 persons with arthroses, other than costo-vertebrallesions, at least 570
bones are involved. The commonest single joint to be affected is the hip. Twenty-eight men
have between them a total of 47 arthrotic hip joints (24L., 23R.), 10 women have 17 (8L., 9R.).
In 19 of the men and seven of the women the disease is bilateral. It is interesting that, when
both bones of the joint are present, the lesions are rather more common on the acetabulum than
on the femur (45:270; 14:122). The severity of the disease varies a great deal. In some cases,
e.g. Inh. 182 (2) gross collars of osteophytotic lipping spring from the acetabular border to
encircle the femoral head. But it should also be noted that in several of these persons the
condition is present in a very mild form, sometimes to a degree that can be described as hardly
more than incipient. In a few of these cases opinions might differ as to whether the condition
should properly be diagnosed as pathologically arthrotic.

These sixty-four arthrotic hips no doubt reflect the stresses and trauma consequent to per
forming heavy agricultural tasks, lumberjacking, stone quarrying, humping heavy loads, and
being subjected to the jerks and torsions inevitable in such occupations. But hip joints do not,
of course, function in isolation and many tasks, indeed most tasks, which impose heavy stresses
on hips also throw great strain on the knees. It would be expected, therefore, that these people
would have a number of arthrotic knee joints. This is borne out on examination of their skele
tons.

Eighteen men have 27 arthrotic knees between them (IlL., 16R.) and five women have ten
such joints. In nine of the men and all the women the disease was bilateral. It is also significant
that nine men and three women had lesions in their hips and in their knees concurrently. As
was the case with the hip lesions, there are differences in the frequency with which the bones of
the knee joint are involved. Lipping or other remodelling is present on twenty-seven patellae,
twenty-four femora but on only twelve tibiae.

Osteoarthrosis of the knee, as well as being a common result of minor concussional injuries
such as kicking spades into hard soil, is especially likely to result from torsional strains of the
joint, as in pivoting the trunk on the leg, and from violently abducting the leg from the thigh
- a common cause of "footballer's knee". Both these movements are likely to loosen or split
the medial meniscus of the tibia, i.e. they produce what is commonly known as a "torn
cartilage". It is possible that some of these arthrotic knees began in this way. In modern clinical
experience osteochondritis, especially when it occurs in the knee, is very likely to lead to
arthrosis if left untreated. In early populations this tendency seems to be less pronounced but it
may be noted that two of the Cirencester persons who had osteochondritis of the knee,
probably beginning during their teenage years, went on to develop osteoarthrosis of the same
joint. These were Inhs. 199 (0) and 312 (2). However, in nine other cases of osteochondritic
knees no arthrotic changes were found.

Occupations which impose heavy strains on hips and knees usually involve the ankle and foot
joints in extensive trauma as well. At Cirencester thirty-three men and eight women have
osteoarthrosis of ankle and, or, foot joints. These lesions tend to be bilateral but in four men the
disease was limited to One ankle joint only. Any bone of the foot can be affected but the talus,
calcaneus, navicular and the first metatarsal are especially prominent as sites of election. A few
of these lesions are very mild and it is occasionally difficult to be sure that they are truly
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pathological and not merely rugosities around the surface of the joint. But it seems likely that
98 male and 21 female foot bones have some degree of arthrotic change.

These lesions would, in general, have been due to the same sort of long continued, repeated
minor injuries which cumulatively produced the hip and knee arthroses. But they probably also
reflect a number of sudden, isolated episodes of trauma in which tears and wrenches occurred
from twisting their feet on tussocky, pitted or root-entangled ground. That this sometimes
happened is, indeed, suggested by the presence of several tarsal exostoses which hint at tom
ligaments and the avulsion of joint capsules.

At modem orthopaedic clinics osteoarthrosis of the shoulder is not an especially common
disease. At Cirencester it occurred almost as often as arthrosis of the hip. Omitting Inhs 9 (2)
and 53 (0) p. 175 - the two chronic dislocations - thirty men have forty-six arthrotic
shoulders between them (19L., 27R.) and six women have nine (3L., 6R.). In sixteen males and
three females the disease affected both shoulders. In twenty-nine men and five women only one
bone of the joint was affected and in several cases the lesion was so mild as to make the
diagnosis difficult. In most cases the disease was less severe in the women than the men. Lesions
on the scapula tended to be rather more extensive than those on the humeral head but, in this
series, there was little difference in their frequency.

Osteoarthrosis of the elbow joint was less common than in the shoulder. Twenty males had
twenty-six affected elbows between them (8L., 18R.); six females had seven (3L., 4R.). In six
men and one woman the condition was bilateral. The higher frequency of lesions in the elbow
probably reflects the normal right handedness of the average man and his use of this arm for the
most demanding work. In contrast to what was found in the shoulder there was a marked
difference in the frequency with which the three component bones were involved. In the total
of thirty-three arthrotic elbow joints the ulna was affeeted twenty-six times, the humerus
twenty but the head of the radius only four.

In all active, hardworking peoples arthrosis of the wrist and hand is common. This was the
ease at Cirencester. At least twenty men and ten women had the disease. In most instances
where it was present it was bilateral and affected more than one joint on each side. It is diffieult
to be precise but it seems likely that the radius and, or, ulna was the only bone affected in
eleven male and five female wrists; and that about fifty carpals and metacarpals are arthrotic in
men, twenty-five in women. Many of these lesions must have been due to such strained and
traumatic occupations as ploughing, axing timber, smithing, and in the case of women perhaps,
to hoeing or basket weaving. But some of these lesions may have been the result of single
episodes of violence - a misdirected hammer blow, a hand crushed between two building
blocks or a finger suddenly wrenched backwards when trying to restrain a restive horse.

Table 83 summarizes the distribution of osteoarthrosis in men and women for the shoulder,
elbow, hip and knee joints.

Table 83: Distribution of osteoarthrosis

Shoulder:

46 shoulders (19L., 27R.) in 30 rncn
30 scapulae }

(16 bilateral) 26 humeri 72 bones
16 clavicles

9 shoulders (3L., 6R.)

Elbow;

in 6 women (3 bilateral)
7 scapulae }
7 humeri 15 bones
1 clavicle

26 elbows (8L., 18R.) in 20 men
17 humeri

(6 bilateral) 20 ulnae
2 radii
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3 humeri

} 11.bones7 elbows (3L., 4R.) in 6 women (1 bilateral) 6 ulnae
2 radii

Hip:

45 acetabula }n bones47 hips (24L., 23R.) in 28 men (19 bilateral) Z7 femora

14 acetabula
}26 bones17 hips (8L., 9R.) in 10 women (7 bilateral) 12 femora

Knee:

18 femora

}41 bones27 knees (1lL., 16R.) in 18 men (9 bilateral) 17 patellae
6 tibiae

6 femora

} 21 bones.10 knees (5L., SR.) in 5 women (S bilateral) 9 patallae
6 tibiae

It is interesting not only to see the distribution of these pathological conditions but also to

record the frequency with which they occur among the total number of surviving bones. Table
84 shows this.

Table 84: Percentage of bones with osteoarthrosis

% Osteoarthrosis
Location Male Female

Ribs (Head)
Ribs (Lateral)
Ciaviele (Medial)
Ciaviele (Lateral) •
Humerus (Proximal)
Humerus (Distal)
Femur (Proximal)
Femur (Distal)
Patella
Tibia (Proximal)
Tibia (Distal)

4.9
8.1
5.1

14.7
14.1
8.0

12.6
7.6

10.7
3.3
4.9

3.1
7.5
3.9
2.6

12.3
2.2
7.2
8.3

11.7
4.1
0.0

One unusual feature here is the high female arthrosis rate, compared with that of the males,
on each of the three component bones of the knee joint. The reasons for this are uncertain and
probably complex. No attempt will be made to analyse them here because, being largely
anatomical and physiological, they are unlikely to contribute greatly to the interpretation of the
way of life of these persons. But the difference in the frequency of arthrosis between the men
and women is relatively slight at several other locations and the overall evidence of the limb
bones in Table 84 appears to reinforce what was inferred above on the basis of the vertebral
lesions: that, compared with the sexual differences in many other populations, the Circncester
women probably performed a disproportionately high amount of the total heavy work load of
the group.

Some distinction can be made between the various actions and injuries which lead to arthrotic
changes at the proximal, in contrast to the distal, articulations of the long bones. It is less easy
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to do this for the two rib facets so it may be noted that the frequency of arthrosis for the head
and lateral rib facets combined is 172 (6.6%) of 2609 male joints and 59 (5.1%) of 1136 female
joints, these lesions being distributed over fifty-three men and sixteen women.

Arthrosis of the sterno-clavicular joint is represented by a probable nine male and three
female examples. In seven of these the lateral end of the same clavicle is also affected.

Finally, seven cases (3e, 4 'i') of ostcoarthrosis of the jaw - the temporo-mandibular joint
must be noted. The condition is unilateral in Inhs. L ('i'), 97 (e), 270 ('i'), and 311 ('i'); bilateral
in 130 (e), 278 (e) and 341 ('i'). These arthrotic jaws imply their usc on tough, resistant diets.
In each of these persons the arthrosis reinforces the evidence given by the extent of dental
attrition, which is moderately heavy in lnh. 270 and very severe in the six other persons.

The overall evidence of the osteoarthrotic lesions in these Cirencester people leaves no doubt
that they led physically strenuous lives in which they were often exposed to much strain over
long periods. But it must again be stressed that few early populations fail to show such a picture
and that, by the average standard of such groups, the Cirencester people were not more
severely affected than many or most others.

Table 85 summarizes the distribution and probable number of arthrotic bones, other than
cos to-vertebral elements.

Table 85: Number of arthrotic bones (costo-vertebral lesions excluded)

Jaw 7
Clavicle (Medial end) 9
Shoulder (including lateral clavicle) 95
Elbow 50
Wrist and hand 91
Sacro-iliac 39
Hip 98
Knee 62
Ankle and foot 119

Total 570

A word may be said about eburnation, a condition which sometimes results from severe
osteoarthrosis. It shows itself as a smooth, highly polished area on the joint surface of a bone. It
is due to destruction of the articular cartilage so that the two opposing articular surfaces come
into direct contact and eventually develop a dense, ivory-like texture on the face of one or both
bones. Although it usually implies a severe degree of arthrosis eburnation is merely a part,
albeit an extreme part, of the total arthrotic process: it is not a separate disease entity.

In the 570 non-costo-vertebral arthrotic bones thirty (5.3%) have well marked patches of
eburnation. They cover a wide anatomical range which includes the humeral head (Inh. 53 e);
the capitulum of the distal end of the humerus (Inh. M, e); the distal end of the ulna (Inh. 73,0);
the acetabulum and femoral head (Inh. 64, 0); the carpal scaphoid and lunate (Inh. 174, 0); and
the heads of metatarsals (Inhs. 205 (0) and 312 ('i')). But a common site of election is the
metacarpus, especially the first metacarpal (on its base and head). In the present group
eburnation is thus located in Inhs. 174 (0), 182 ('i'), 198 (0), 270 ('i') and 308 (0). The lesion
sometimes affects equivalent joints bilaterally as in the femoral heads ofInh. 251 (b) (0) and the
distal ulnar articulations of Inh. 341 ('i').

In addition to these sites eburnation also occurs in various costa-vertebral joints. At
Cirencester it is found on the posterior intervertebral articulations of C3 and C4 in Inh. 93 ('i');
on the left inferior facet of C2 in Inh. 297 (0); and on the mutually articulating facets of L4 and
L5 in Inh. 110 (0). In Inh. 175 ('i') there is an eburnatcd area on the lateral facet of a right
middle rib.

These few examples, which are not exhaustive, are an additional indication of the distribution
and severity of some of these osteoarthrotic lesions.



FRACTURES

THE HUMAN BURIALS 161

South of the Fosse Way at least sixty persons (53 0, 6 'i', 1 unsexed) have a minimum of 144
fractures (127 0, 16'i', 1 unsexed). In a few other instances there is a possible or probable
fracture but owing to post-inhumation damage or some other cause there remains a modicum
of doubt. When these uncertain cases are included the figures rise to at least 155 fractures (137 0,
17 'i', 1 unsexed) in sixty-five persons (57 0, 7 'i', 1 unsexed). These figures do not include
injuries which arc almost certainly due to sword cuts or other weapon wounds.

By far the commonest fractures are those of ribs: 25 males have a minimum of 77 broken
ribs; two, probably three, females have 8 or 9 broken ribs. Among the men Inh. 261 has five
fractures in four ribs; Inh. 307 has seven fractures; Inh. 124 has certainly seven and perhaps
eight; whilst Inh. 212 has at least fifteen and probably seventeen. In all these cases the fractures
have healed well with only trivial deformity. In the women Inh. 223 has not less than seven
soundly repaired ribs. In antero-posterior crushing injuries or in accidental falls forward on to
the chest there is a tendency for the ribs to snap at the angle or in their posterior third. With
direct blows to the chest wall the fracture is rather more likcly to occur in the middle or
anterior part of the rib (the body of the rib). At Cirenccster about three-quarters of all these
fractures occur in the body of the ribs, only a quarter at the angle. This suggests that at least
some of the injuries were due to deliberate aggression. No evidence of non-union or pseudar
throsis was found in any of these lesions. Many of the injuries arc detectable from only small
scraps of rib which show the fracture clearly but arc too short, and sometimes too deformed,
for its side to be determined. In the thirty-eight fractures where the laterality is unambiguous
thirteen were on the right, twenty-five on the left. Ribs are, of course, often broken accid
entally in falls upon a hard object or in similar mishaps but direct, deliberate voilcncc is also a
common cause. When this happens as a result of striking a man with a cudgel, or even perhaps
with the fist, the injury is more likely to occur on the left than the right. That fractured ribs
were almost twice as common on the left as the right at Cirencester is yet another hint that at
least some of these injuries were the result of aggression rather than accident. Multiple bilateral
rib fractures such as those of Inh. 212 strongly suggest severe antero-posterior crushing of the
thorax under falling masonry, heavy wagon wheels etc.

After ribs, the next most common fracture at Cirencester was of the fibula. Ten men and two
women had broken this bone, always unilaterally except for Inh. 272 (0) in which both fibulae
arc fractured. Eight of these breaks are on the left, five on the right. Tripping over un-noticed
objects or stumbling on rough ground, causing a violent eversion of the foot or the leg, is the
usual prelude to a Pott's fracture of the fibula. Broken tibiae may be similarly caused but arc
also common as a result of falling from a height. Eight persons (7 0, 1 'i') have a fractured tibia,
six of these being on the left. In every case the fibula of the same leg was found to be broken
also, except in the case of Inh. 335 (0) which, although well preserved, showed no evidence of
injury. Although deliberate blows on the leg can cause fractures of either bone, this is not a
frequent occurrence. It is much more likely that all these lesions were the result of accidental
falls, twisted ankles or jumping from heights.

Fractures of the forearm, which are often seen, commonly occur in two ways: (a) as a result
of accidentally tripping and falling forward on to an outstretched hand; (b) as a result of raising
the forearm to ward off a blow, aimed at the head, by club or cudgel. The first typically
produces the well known Colles' fracture of the radius, about 20-30 mm proximal to the wrist
joint. The second results in a mid-shaft break of the ulna i.e. what is commonly called a
"parry" fracture. Both these lesions are found. In one case, Inh. 54 (0), only the L. ulna survives
and it has a fracture of its styloid process - the most distal tip of the bone. This often occurs in
conjunction with a Colles' fracture so probably this man broke his wrist in falling forward on
to his left hand. But fractures of the styloid process are occasionally caused by a direct blow.
Inh. 142 (0) also has this lesion but in his case the radius has survived and is unbroken so
perhaps he incurred his injury by being hit on his R. wrist. This could then be a very distal and
rather unusual form of parry fracture. Inhs. 163 (0), 210 (a) (0), 215 (0), 248 (0) and 20 (unsexed
all have fractures of the ulnar shaft typical of a parry fracture - especially so as in each case it is
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the left forearm which is broken. If this is how they were incurred, the blow must have been a
savage one in the case of Inhs. 163 and 210(a) because the radius also was broken. Inh. V (9)
also had a fracture of the ulnar and radial shafts, in her case of the right forearm. lnh, 304 (0) is
more of a problem. He had an exostosis of the L. ulna and radius in the distal third of the
interosseous membrane but there is some irregularity of the bones which suggests that these
lesions were due to incomplete fractures which caused negligible deformity of the shafts. A
"greenstick" fracture might account for what is found. In this case also it is the left forearm
which was injured and it, too, could have been a parry fracture.

When considering the probable cause of a fracture those of the metacarpals are especially
ambiguous. They are commonly due to direct aggression, a blow from a stick for example, but
they also occur as a result of innumerable occupational injuries such as having a hand crushed
by masonry or even as a consequence of an i11-directed hammer blow. A further, and far from
rare, cause is due to an aggressor violently punching sornconc's head and fracturing one of his
own metacarpals on impact. In the group six persons (5 0, I 9) have fractured metacarpals. It
does not seem firmly possible to decide the cause of any of these lesions but it is worth noting
that in four of the six it is the fifth metacarpal which is broken. This is the metacarpal of the
little finger, the most exposed part of the hand when it is raised to ward off a threatened blow.
It may be relevant to note that three of the men with broken metacarpals also have other
injuries. Inh. 61 has two fractured ribs, as well as a broken right tibia and fibula; Inh. 212 is the
person with fifteen or seventeen broken ribs; lnh. 215 has a fractured left rib, a parry fracture of
the left ulna, and a fracture of his right talus and calcaneus. Several of these broken bones might
have been due to deliberate attacks. Alternatively, they may indicate that these men led
physically severe lives in occupations especially conducive to trauma. In either case we have a
hint that these persons were of inferior social status, perhaps numbered among the ill-treated
slaves of the community.

To a great extent fractures of the phalanges of hands, especially of the proximal phalanges,
are caused in the same way and have the same significance as broken metacarpals. At
Cirencester Inh. 320 (0) has a fractured proximal finger phalange. It is almost certain that lnh.
307, the man with seven rib fractures, also has a broken phalange. Unfortunately there is a trace
of ambiguity about this bone: a small exostosis is present on it which seems likely to have been
associated with a well-healed break.

Fractures of the foot bones are seldom due to deliberate violence. lnlnh. 206 (0) the R. talus
and calcaneus are much deformed by arthrosis and here again there is some evidence that this
was the result of a compression fracture involving the head of the talus and the sustentaculum
of the calcaneus. Inh. 215 (0) has a well-marked crush fracture of his R. talus and calcaneus. In
each of these men the injury might have been due to landing heavily on their heels after falling
from a height, when house building or lumber-jacking, for example. Inh. 215 has already been
noted above as a possible serf or low class labourer. lnhs. Y (0) and 285 (0) are the only ones to
have fractured metatarsals - a soundly healed break with negligible deformity, of the fifth
right. These are usually caused by such injuries as dropping a heavy weight on the foot or being
trampled by a restive horse or ox.

A more difficult lesion to interpret is the deformed left elbow joint ofInh. M (0). All three
bones, the humerus, ulna and radius, are grossly arthroric and their articular surfaces have
undergone extensive remodelling. The humerus, especially, is much affeeted and there is some
evidence that these changes were due to a fracture which involved the distal articular surface of
this bone. A lesion of this kind is not uncommon as a result of falling on the elbow. ln the
present instance considerable limitation of movement would have followed this injury.

The fractured L. scapula of lnh. D (0), pl. 32 has been fully described, mf. 3/5. The scapula
is an extremely mobile bone which, until the modern age of high speed vehicle accidents and
similar injuries, was rarely fractured other than by deliberate aggression or the occasional severe
crushing catastrophe. Inh. D was surely the victim of some such attack but there remains
uncertainty about its precise nature. It appears likely that he may have been hit by a club but it
is probable that a cutting weapon also played a part. Perhaps this was the result of a peasant's
brawl in which a sharp-edged mattock was used with undue vigour.
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31. Inhumation 107, arthroric rib

"

32. Inhumation D , left scapula
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Brok en noses may be due to many accidents. In this group two persons had sustained this
inju ry: Inhs. 97 (0) and 185 (0) each had both their nasal bones fractured with slight dis
placem ent . But this les ion is also one of the most typical results of violent bickering and it is
possible that these men were the recipients of a well directed punch on the nose. No way of
disting uishing between accident and agg ression is available here.

A number of head injuries at Circncestcr were clearly due to sharp weapons such as swords
o r lance thrusts and arc described in the section devoted to wounds. Th ere arc others, however,
which are of less certain cause. Four cases arc worth noting here. A round or elliptical depressed
fracture is present on the frontal bone oflnh. 39 (0) , pI. 33, the R. parietal of lnhs. 108 (0) and
165 (0 ), and the L. parietal of lnh. 11 8 (0) . All these injuries could have been caused by an
accidental blow on the head from a hammer or other blunt too l wielded by a clum sy workmate
or by a drunken fall against a come r of a table. But each could equally well be a battle wound
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:U. luhum.mon Ji) . slmgs tonc wo und

caused by an accurately directed slingshot. No tinal decision is possible but it shou ld he noted
th at Inh . II H has J second. quite dist inct . frac tu re on the same parietal and that this other lesion
closely resem bles an injury caused hy deliberately st riking the skull with some such weapon as ,I

lig ht po ke r o r garden hoc - even a blunt sword. There is no way to decide w het her the [ ' \ '0

w ou nds were caused on the same or differ en t occasions.
O ne of the commonest of accidental injuries is J fractured clavicle due to t:llling on the poin t

of the sho ulder. Three persons haw this lesion: Inh. 4 (6), on the right , and Inhs. 244 (6) and
337 (6) , both on th e left. All are firm ly healed and. despite some defo rmity. the)' shou ld haw
given rise to negl igib le disability . Bur another cause of clavicular fractu res is a direct blow from
J club o r o ther weapon. It not unco m mon ly happens that \"vhen an agg ressor seeks to bludgeon
an o pponent's skull the intended victim evades the blow hy side-stepping . If, however , he
dodges too little or too late the blow mJy indeed miss the' sku ll on ly to fall instead on one or
o ther shou lde r. sm ashing the collar bone as it does so . An y or all of these Ci rcnccstcr clavicu lar
lesions could haw been produced in this way .

T he only ot her fractures to be no ted here are the collapsed T4 and T 5 vertebrae of Inh . 5H
(<;» , pI. 34, and the' fractured T3 laminae of Inh . 2HH (6) . For the fo rm er some such cause ,IS ,.
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seve re crushing injury or a heavy fall from horse back or house top must be sought. It is likely
that the event was accidental although a deliberate attack of extreme violence cannot be
excl uded.

Table 86 sum marizes the distribution of the fractures which have been discussed here.

Ta ble 86: Distribution of fractures

A . Males
Inhumation Fracture

A L. middle rib
D L. middle rib; L scapula
M ?L. hum erus - distal articulation
YR. 5th metatarsal
4 R. clavicle
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A. Males (contd.)
Inhumation Fracture

5(a)
31
39
48
53
54
61
77
97

108
110
113
118
124
134
140
142
163
165
183
185
198
199
203
205
206
208
21O(a)
212
215

225
244
248
249
261
272
276
285
287
288
302
304
307
313
320
324
335
337
344
346

Two ribs
L. tibia; L. fibula
L. frontal
R. 6th or 7th rib
Three ribs
L. ulna - styloid process
L. 6th & 7th ribs; R. 3rd metacarpal; R. tibia: R. fibula
L. fibula
L. & R. nasals
R. parietal
L. middle rib
R. middle rib
L. parietal
Two L. & two R. ribs; ?four other ribs
L. 3rd or 4th rib
R. middle rib
R. ulna - styloid process
L. ulna; L. radius
R. parietal
L. (?6th) rib; L. fibula
L. & R. nasals
L. fibula
L. (?5th, & 6th) ribs
L (?5th, 6th & 7th) ribs
Three ribs; R. tibia; R. fibula
?R. talus; 'R. calcaneus
R. radius
Four ribs; L. ulna; L. radius
Fifteen (or ?17) ribs; L. 5th metacarpal.
L. 3rd or 4th rib; L. ulna; R. 2nd metacarpal; R. talus; R.
calcaneus
L. 5th metacarpal
L. clavicle
L. ulna
L. middle rib; 2 R. ribs
Four ribs (one with two separate fractures)
L. tibia; L. & R. fibulae
Two L. and 3 R. middle ribs
R. 5th metatarsal
Three L. ribs: ?R. rib
Laminae of T3 vertebra
L. tibia; L. fibula
?L. ulna; ? L. radius
Seven ribs; ?proximal phalange of a finger
R. 5th metacarpal
Proximal phalange of a finger
L. 1st metacarpal
L. tibia
L. clavicle
Two middle ribs
L. middle rib
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A. Males (contd.)
Inhumation Fracture

167

347
352

B. Females
Inhumation

V
46(a)
58

223
341
349
357

C. Unsexed
Inhumation

20

L. tibia; L. fibula
R. fibula

Fracture

R. ulna; R. radius; L. tibia; L. fibula
L. middle rib
4th & 5th thoracic vertebrae
Seven ribs
R. 5th metacarpal
?L. middle rib
R. fibula

Fracture

L. ulna

A few details in the above table are worth noting. Firstly, the fracture rate among these
people was fairly high, especially among males. At least 55 (26.7%) of 206 adult men had a
fracture. The female rate was much lower: only 6 (6.6%) of91 women had fractures. No doubt
the rate would have been higher still for both sexes if the skeletons had been in better condition.
In the Late Saxon population of North Elmham, Norfolk, the combined fracture rate for both
sexes was about 9.0% of 206 skeletons.

In Table 86 a number oflesions have been recorded as "?" fractures, rather than as definitely
so. It should, perhaps, be said that this is in spite of all doubtful bones having been radio
graphed. Contrary to popular belief X-rays often prove to be useless in diagnosing these
injuries. Fractures associated with little callus and negligible initial deformity may repair so well
that, even in known clinical cases, later investigation may reveal no trace of them.

None of the persons shown in Table 86 are juveniles. In most early populations, as in modern
ones, fractures (other than those caused by car accidents) are relatively uncommon in children.
Moreover, when they do occur, later repair of the bone may obliterate all evidence of the event.

Among the North Elmharn Late Saxons the overall impression given by their fractures was
that few were likely to have been due to deliberate violence. At Cirencester a very different
picture is presented. Clearly these people led vigorous, energetic lives and sustained many
accidents but we know from the evidence of their skull lesions that they also received wounds
in battles, in gladiatorial combat or in private affrays. Many of their fractures could also have
been due to violent attacks. The ulnar shaft "parry" fractures are likely candidates for this
distinction and so arc the broken noses. A substantial number of the ribs probably fall into this
category. The scapula undoubtedly docs. At least one radius, perhaps some of the metacarpals,
one or more of the clavicles and some or all of the head injuries could also make a strong claim
for inclusion. Proof almost always eludes us but it need impose no strain on credulity to suggest
that at least forty of these broken bones might have been due to deliberate acts of aggression.

The absence of certain fractures may be noted. No broken jaws were detected, although the
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occasional isolated loss of incisor teeth, as in Inh. 43 (S'), invites speculation whether this was
due to a punch in the mouth and was, therefore, yet another fracture of aggression. No fracture
of the femur was found. The absence of femoral neck fractures is no doubt partly a reflection of
the relatively short life-span of these people. Femoral shaft fractures, like those of the pelvis
which are also absent here, usually suggest falls from a great height and arc rare before Late
Saxon and medieval times when lofty churches or castles were being built. No fractured
patellae were detected.

The distribution and numbers of fractures shown in Table 86 needs to be put in perspective.
Table 87 goes some way towards doing this. It shows the number of fractured limb bones in
relation to the total number recovered.

Table 87: Frequency of fractured limb bones

Males Females

Bone n # % n # %

Clavicle 201 3 1.5 90 a 0.0
Humerus 205 I 0.5 89 0 0.0
Ulna 201 7 3.5 71 1 1.4
Radius 213 4 1.9 87 1 1.1
Femur 242 a 0.0 93 a 0.0
Tibia 239 7 2.9 95 1 1.1
Fibula 195 II 5.6 79 2 2.5
Patella 164 0 0.0 65 0 0.0
Metacarpal 856 6 0.7 297 1 0.3
Metatarsal 622 2 0.3 303 0 0.0
Phalange 1652 2 0.1 609 0 0.0

Total 4790 43 0.9 1878 6 0.3

A total of 6668 limb bones, exclusive of carpals and tarsals, were well enough preserved and
complete to show whether they had ever been fractured. Of these, 49 (0.7%) had probably
been broken; 45 indubitably so. Splitting for the sexes shows that the overall male fracture rate
was three times that of the females for the bones recorded in Table 87.

Finally, something may be said about the treatment of these fractures since we can have little
doubt that, for some or many of them, the victims would have sought help from medicus or
quack. Fractures vary greatly in the amount of deformity, overlap, shortening, angulation,
comminution, callus formation, etc. which they show and today it is well recognized that to

achieve the best possible repair of a fracture demands a high level of surgical skill. All the
Cirencester fractures arc strongly healed: no case of non-union was detected. But some have
healed in bad positions which would have led to functional impairment and limitation of usc.
And it must be said that in no case docs the repair of any of these fractures seem to own
anything to surgical expertise and endeavour. In all cases the final appearance is no better than
would have been expected if they have been left to heal by the powers of unaided nature. Only
those fractures in which the original deformity was trivial have repaired in good position. This
is the usual finding in early populations (Wells, 1974b).

WEAPON WOUNDS

Weapon wounds can be divided, very broadly, into two main categories, (a) those caused by
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sharp weapons whi ch incise the bone and (b) those caused by blunt instruments which dent.
crack or splinte r it. Usually the former are easier to recognize than the latter. In early com
munities a cleanly cut skull is unlikely to be caused by anything other than a sword, battle axe
o r similar weapon . A depressed fracture may have been due to some blunt weapon such as a
club or hammer but it cou ld also result from falling on to the head , from being accidentally hit
by collapsing masonry or a broken tree branch. from being kicked by a horse, and many ot her
mis haps. In the group unde r discussion both kinds of injury are found .

35. Inhumation 24, skull wound

At least eigh t, perhaps eleven persons, appear to have received incised wo unds . Inh. 24 (0) ,
pl. 35. has a narrow wound across his front al bone. surrounded by a rough area of perios titis
which was no doubt due to an infection which accom panied the process of healing . We may
note here, parenthetically, that it is rarely possible. in the absence of healing, to know whethe r a
sharp incision was inflicted during life or soo n after death. From their severity it is obvious that
so me wounds would be rapidly fatal (Wells, 1964. plate 20) but there is always the possibility
that they were mutilations inflicted on a corpse. Inh. 81 (0) has a more perplexing lesion . It is
in the midline of the frontal bone and looks as though it may have been caused by an arro w
head or lance wh ich lightly cut the bone in tangential fligh t. It is well healed with neg ligible
evidence of adjacent infection. A similar uncertainty is found in Inh. 58 (9) who had a wound,
again well-h ealed, of her R. parietal. It docs not greatly resemble a sword wound unless the
weapon was most gently - almos t caressingly! - wielded. It sugges ts, rather . the kind of
injury whi ch might have been inflicted by a garden trowel . a light kitchen chopping knife or
even the sharp edge of a hurled plan er. Inh. S (0 ) has a triangular depressed area on the frontal
bone which might, perhaps, be due to septic erosion and necrosis of the outer table from an
infected scalp lesion such as a carbuncle. It is, however, more likely to be the result of some
sharp sword o r dag ger thrust whi ch removed a sliver of bone but whi ch was eventually
followed by healing with only slight deformity. With Inh. 101 (0 ) we are on firmer ground ,
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.'fl. Inhu ma tio n Jll~ . ~ k u ll wound

.'7 . Inhum ation .'\( IS. skull wound
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He has a cut delivered from above downward on to his L. parietal and two other, well
separated, cuts delivered from his left on to his R. parietal. All three injuries arc soundly healed
and must have been inflicted months, probably years, before his death. Unfortunately it is
impossible to know in what order they were incurred. Nor can one tell whether they were
inflicted with long intervals between them or in quick succession during a single affray.

The most interesting of the cranial wounds is that of lnh. 305 (0) pis. 36 and 37. This man
had received a severe gash into his R. parietal which, as well as incising the bone, had fractured
it so that a triangular area had become separated from the rest of the parietal and was depressed
inwards towards the meninges. Despite the severity of the injury it eventually healed firmly but
is likely to have caused various neurological after-effects. There is also an elliptical opening,
with smoothly bevelled sides, in the superior part of his frontal bone. This appears to be a
trephination. It was probably performed therapeutically in an attempt to relieve symptoms
which had been caused by pressure on the brain from the depressed triangle of parietal. This
case has been described in detail elsewhere (Wells, 1977).

In addition to these persons with cranial wounds four others have incised lesions of the limbs.
Inh. 14 (0) has a wound on the shaft of the R. humerus which was probably inflicted by a
sword cut. A flake of cortex was lifted from the bone but it consolidated on to the shaft again
and the lesion is now firmly healed. Inh. 288 (0) has a closely similar wound just distal to the
head of the L. tibia on the medial surface of the bone. In Inh. 21 (0) a R. humerus has two cuts
on its medial surface in mid-shaft. This is an exceedingly dangerous place in which to be
wounded. Any incision which cut into the bone in this region would almost certainly sever the
brachial artery - the main blood supply to the upper limb - with catastrophic haemorrhage.
This seems to have happened in the present case because neither cut shows any trace of healing
and it is likely that death ensued within a few minutes. It is worth noting that in hand to hand
sword fights this is a very typical site in which to be injured. A man raising his right arm in
order to strike a blow exposes the inner side of his humerus to a quick slash from a right
handed opponent.

An unusuallcsion is seen in Inh. 163 (0). A slice has been cleanly cut from the outer border
of the lateral condyle of its L. femur. No trace of healing is present and death must have
followed rapidly though it is likely that this was not, by itself, the lethal wound. Parts of this
skeleton are missing or in poor condition and no evidence of other wounds can be detected.

Finally, Inh. D (0) has already been mentioned in the section on Fractures, p. 162. The L.
scapula has been smashed, probably as a result of a beating, but there is doubt about what
weapon was used. At least part of this multiple injury seems to have been due to a moderately
sharp implement.

Apart from the incised wounds which have been noted in this material there are several
skeletons with injuries that were probably caused by blunt implements. Some of these (e.g. the
cranial lesions oflnhs. 39(0), 108(0), 118(0) and 165(0) have already been described, p. 163).
They arc all ambiguous, however, and each could be the result either of accident or aggression.
A few other more or less problematical lesions arc present. Inh. 5(a) (0) has a shallow
depression, with evidence of mild infection, in the L. parietal; Inh. 23 (I') has a dent on the L.
side of her frontal bone. On balance it seems likely that both these injuries were more likely to
be due to assault than to accident. A difficult case is that of Inh. 30 (0) with linear lesions on
both parietals, in each case with an irregular defect on the interior aspect of the skull. Unfor
tunately, here again some of the details are masked by post-inhumation damage. Finally Inh.
278 (0) has two healed lesions on the left side of his frontal bone. No certainty is possible but in
these cases, also, the weight of evidence suggests aggression rather than misadventure.

We have, then, a number of wounds which prove beyond all reasonable doubt that fighting
- in battle, arena or "pub" - was a commonplace event with these people. In view of this we
may be inclined to surmise that some of their more ambiguous lesions were also the legacies of
assault rather than accident. Although many occupational or domestic mishaps can produce
dents or cuts in the skull they arc not, in fact, very frequent in such early communities as these
Cirencester people. The cumulative effect of so many traumatic lesions which must or might
have been due to aggression (there are at least twenty-five such injuries) suggests, rather com-
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pcllingl y perha ps, th at where am big uity exists the cause is most likely to haw been a de
libcra rely in flicted w ound - a view which is reinforced by the evidence that many of till' simple
fractures here were also the result of aggression .

Fina lly, th ree more cases must be mentioned . lnh . 2H (0 ) has a lesion of the R. tibia which
closely resembles what is seen when a varicose ulcer pl:netratc..'S to the bone , But this man was
probably not much more than twenty-five years old, which is an unusually young age for
severe varicose ulceration. so it nuy be that his tibial lesion \...'as the result of some kind of shin
wound, whether accidental or deliberate canno t I", known. ln lnh . +1 (0) an exostosis is present
on the L. humerus . It w as probably due to ossifiration of a blood clot after t'';lring a few muscle
fibres but the possibility of its having resulted from a wound cannot be cnrirclv excluded.
Similarly , a penetrating wound of the joint giving rise to septic arthritis is a possible, though
somcwhar un likely, cause for the ank yloscd leli knee of lnh . 174 (0) .

.'1'1 . lnhumanon IIJIJ, nghr ubiJ with up.... turned "' I' l ~l'
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Disregarding the osteophytes which are associated with joints, various kinds of exostoses are
present. A probable thirty-one persons (270, 42) have about thirty-seven of these lesions (32
0, 52). In a few instances the cause of the exostosis is obvious, in some it cannot be deter
mined, in most a plausible conjecture can be made.

Inhs. 61 (0) and 276 (0) each have an exostosis on two adjacent left middle ribs. In Inh. 61
they have grown towards each other to form a pseudarthrosis; in lnh. 276 they are sharp
needle-like processes rising from the superior border of the ribs. Inh. 349 (2) also has an
exostosis on a left middle rib. In each of these five ribs the lesion has developed at the site of a
fracture which was no doubt the cause of the exostosis. Inh. 183 (0) has an exostosis arising
from the medial surface of the left fibula in its distal third and another on the lateral surface of
the left tibia. They have grown towards each other and form a pseudarthrosis articulating
through a large flat surface about 35 x 26 mm across. Thcy presumably result from a severe tear
of the interosseous membrane which appears to have been due to a well-healed (?greenstick)
fracture of the fibula. In Inh. 304 an exostosis has grown from the interosseous border of the
left ulna and radius in the distal third of the bones but in this case pseudarthrosis has not
developed between them. The cause here is probably another greenstick fracture involving both
bones.

In all these cases it might be thought that the exostoses are merely surplus masses of callus
from an over-exuberant repair of the bone. This is probably true of the rib exostoses but is
unlikely in the case of the long bones where the original lesion could hardly have been much
more than a fine crack in the cortex.

The commonest site for exostoses at Cirencester is the leg with six tibiae (5 0, 1 2) and three
fibulae (0) affected. But these lesions are not homogeneous and they probably represent slight
differences in aetiology. Inh. 183 has been noted above. In lnhs. 14 (0) and 256 (0) the lesion is
at the distal end of a tibia, in Inh. 62 (0) it is distally on the left fibula. All these were probably
due to tearing part of a ligament or the capsule of the joint. Two exostoses involve the
proximal end of the leg - Inh. 145 (0), left fibula, and Inh. 325 (0) which has a small knob
like an exostosis on the lateral condyle of the left tibia. Inh. 199 (0) has two exostoses: one of
which is on the infcro-latcral border of the right patella. The other is an interesting lesion which
arises from the anterior border of the right tibia about 85 mm proximal to the ankle, pI. 38. It is
a stout up-curved spike, 10 mm broad, which curves proximally for 23 rnm. It has the
appearance of a miniature meat-hook and in this extremely vulnerable subcutaneous position it
must have been an annoying disability for this man. He could hardly hope to perform much
active work without repeatedly knocking it and breaking the overlying skin. A well marked
periostitis is present on this bone and this probably represents a reaction to frequent episodes of
minor infection consequent on damage to this bizarre lesion. That this happened and led to him
to adopt some preventive measures is suggested by the fact that, adjacent to the exostosis, the
bone is bronze stained. This was a rare finding at Cirencester and in this burial it is likely to be
the result of wearing some sort of shin guard or protective covering in an attempt to prevent
injury to the lesion. It is probable that, although they were caused in different ways, all these
leg exostoses were in some way due to trauma.

An uncertain lesion is the exostosis of Inh. 146 (2). This is on the left tibia in a mid-shaft
position. This, too, might have been due to injury but the shaft of the bone is thickened and
dilated by osteitis or a low grade osteomyelitis and it is possible that the exostosis was in some
wayan associated result of the infection and not precedent to it. The general impression given
by these exostoses is of legs vigorously used and exposed to much stress. This is reinforced by a
number of exostoses in the feet. Inh. 143 (0) has one on the right calcaneus, lnh, 288 (0) on the
left navicular, Inh. 324/334 on the left first cuneiform. Inh. 273 (2) has two Icsions: one at the
postero-medial angle of the right talus and one on the sustentaculum tali of the right calcaneus.
All these foot exostoses are likely to be the result of tom ligaments after having wrenched the
foot in some way. A small haemorrhage would occur at the site of the tear and after the blood
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had clotted "organization" of the clot would take place, i.e. it would be invaded by osteoblasts
and converted into bone.

The only other exostosis of the lower limb is one on the left femur of Inh, 179 (0). It is
situated at the proximal end of the great trochanter and was probably due to a tear of the
insertion of the Obturator internus, Gemelli and, or, the Piriformis muscles.

The only exostoses of the forearm arc those noted above for Inh. 304. But three such lesions
arc present in the arm. Inh, 48 (0) has one on the lesser tubercle of the right humerus which
was probably due to a tear of the insertion of the subscapularis muscle during a violent attempt
to draw the arm towards the trunk or to resist its abduction. Inh. 214 (2) has one at the distal
part of the insertion of the left Deltoid which was probably due to tearing some of its fibres. A
much more ambiguous lesion is present on the left humeral shaft of Inh. 44 (0). This might
have been due to tearing a muscle or, as mentioned on p. 172, it could perhaps have been the
consequence of a penetrating wound of the bone.

In contrast to the scarcity of exostoses in the forearm they arc relatively common in the hand.
Six, perhaps seven, persons - all male - have them. In Inh. 3 the site is on the head of the
right first metacarpal; and in Inh. 346 on the volar surface of the left third metacarpal. In Inhs.
10, 171 and 307 the exostoses arc on proximal phalanges. All these lesions were probably due to
various kinds of trauma and, cumulatively, they show the vulnerability of hands and fingers
among these, as among most, people. Inh. 277 has a lesion on the head of the left first meta
carpal but some doubt exists whether this is an exostosis or a simple osteoma.

Of the remaining four exostoses one (Inh. 113, 0) is on the medial end of the left clavicle and
is likely to have been due to a tear of the capsule of the sterno-clavicular joint or its associated
ligaments. The rest are pelvic lesions. Inh. 53 (0) has an exostosis above the left acetabulum
and Inh. 187 (0) a craggy one on the left pubic ramus. The first probably developed from
tearing a few fibres of the reflected tendon of the Rectus femoris muscle, the second from a tear
of the origin of the Adductor longus. In Inh. 165 (0) there is an exostosis of the left ilium
which appears to have synostosed with the left ala of the sacrum. It is of uncertain aetiology bur
probably traumatic. Table 88 summarizes the distribution of these lesions.

Table 88: Distribution of exostoses

Inh. Site of exostosis (Male)

3 R. 4th metacarpal
10 Proximal phalange, 3rd finger
14 L. tibia: distal end
44 L. humerus: shaft
48 R. humerus: lesser tubercle
53 L. acetabulum: superior border
61 L. 6th and 7th ribs
62 L. fibula: distal end

113 L. clavicle: medial end
143 R. calcaneus
145 L. fibula: 30 mm distal to head
165 L. ilium
171 R. 3rd finger: proximal phalange
179 L. femur: great trochanter
183 (a) L. tibia; (b) L. fibula
187 L. pubic ramus
199 (a) R. patella: inferior border; (b) R. tibia: anterior border
227 L. 1st metacarpal
256 H. tibia: distal malleolus
276 L. middle ribs (two)
288 L. navicular: supero-proximal border



(con/d.) Inh.

304
307
324/334
325
331
346

Inh.

146
214
273
349
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Site of exostosis (Male) (CONTD.)

(a) L. radius; (b) L. ulna. Interosseous borders
Finger: proximal phalange
L. 1st cuneiform: distally
L. tibia: lateral condyle
R. Ist metacarpal: head
L. 3rd metacarpal: volar surface

Site of exostosis (Female)

L. tibia: mid-shaft
L. humerus: deltoid insertion
(a) R. talus; (b) R. calcaneus: sustentaculum tali
L. middle rib
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The overall evidence of these exostoses once again shows clearly that these people were
exposed to many and varied stresses and injuries. Many of these lesions must have been due to
violent muscle strains or to excessive demands made on the peri-articular ligaments. ln view of
this it is especially noteworthy that the men were much more liable to develop exostoses than'
the women. The evidence of oste1oarthrosis leaves no doubt that the women were subject to
much articular "wear and tear" but this is likely to have been due to relatively mild stresses
distributed over many months or years. The evidence from exostoses reinforces that from
fractures: that sudden violence and shock injuries were usually sustained by the men.

DISLOCATIONS

Clear evidence of dislocation has been identified in only two of the Circnccster skeletons: Inhs.
9 (1') and 53 (3). In Inh. 9 the glenoid fossa of the right scapula and the right humeral head
have been almost destroyed by severe arthrosis and remodelling of the bone. A false joint has
developed between the two bones on the antero-infcrior surface of the neck of the scapula and
there is little doubt that this was Que to a chronic unreduced dislocation of the shoulder pIs.
39-40. In Inh. 53 the left shoulder joint is severely arthrotic. The glenoid fossa is rough, ringed
with osteophytes, and there is a craggy platform of bone, 37 x 35 mm, on the anterior surface
of the scapula just medial to the articular surface. The left humeral head has suffered post
inhumation damage but it, too, is arthrotic and deformed. A make-shift joint was present
between the two bones and it is certain that this was due to an unreduced chronic dislocarion of
the shoulder joint.

Both these cases must have had very severe limitation of movement at the affected joint and
this is perhaps reflected in the extensive arthrosis that was present in their undislocated
shoulders. This was presumably due to the additional stresses sustained by the unaffected joints.
In Inh. 53, pl. 41, the left clavicle is smaller and lighter than the right, probably an atrophy due
to disuse of the whole forequarter: after dislocating his shoulder.

Dislocated shoulders are, of course, common mishaps which may result from various kinds
of accidental falls or torsion of the arm. But they may also be due to deliberate acts of
aggression in which the arm is violently twisted, usually behind the victim's back. There is no
evidence in either of these cases to favour one or other of these possibilities.

A more puzzling lesion is present in Inh. 297 (3). There is, again, well marked osteoarthrosis
of the left shoulder joint but in this case the glenoid fossa does not face laterally, as is normal. It
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OSTEOCHONDRITIS DISSECANS

Osteochondritis dissecans is a lesion of uncertian aetiology although it seems probable that
trauma plays at least a contributory role in its onset. It consists of an aseptic necrosis of a small
area of the articular cartilage of a joint, together with necrotic loss of the underlying bone. The
condition is usually revealed by a pit in the bone but healing sometimes occurs and the cavity
may be obscured by an infill of new osseous tissue. Occasionally this is too exhuberant and rises
proud of the normal surface of the bone. The lesions vary in size from two or three millimetres
in diameter to about twenty or twenty-five in the largest examples. It is seldom more than
about eight millimetrcs deep. Osteochondritis is extremely common in modern clinical
practice. It almost always starts between the ages of twelve and eighteen years, and about 85 per
cent of all lesions occur in the femoral condyles, usually the medial one, where it is the
commonest cause of a foreign body in the knee joint - a "joint mouse". Apart from the
femoral condyles it is found in the talus and less frequently in the elbow or other joints.

A few sporadic cases of osteochondritis have been recorded in the literature of palaeo
pathology, e.g. by Perrot (1976) but the only general review of the disease is a brief artiele by
Wells (1974c).

In early populations its femoral site of election is much less obtrusive than in modern ortho
paedic practice and a wide scatter of other joints is commonly affected. This is well shown in
this series of skeletons. Thirty-nine persons (250, 119,3 juv.) had one or more osteochondritic
lesions. It is a condition which tends to be bilaterally symmetrical and it was so here in at least
seven persons (30, 39, 1 juv.), (Others may have had symmetrical lesions which arc not now
detectable owing to loss or damage of one of the pair of bones). Of the men, Inh. 222 had it
bilaterally in the tibial condyles, Inh. 313 in the sustentacula tali of his calcanei, and Inh. 322 in
the glenoid fossae of his scapulae. Of the women, Inh. 257 had a lesion in the distal articular
surface of each tibia and Inh. 312 had one in the base of her hallucial proximal phalanges. The
juvenile Inh. 57 had it in the femoral condyles.

But apart from their frequent bilateral symmetry osteochondritic lesions arc often multiple
without being symmetrical. Inh. 167 (0) has a distal tibial and also a calcaneal lesion; lnh, 216
(0) has a lesion of the axis and of the base of the L. 1st metatarsal; and Inh. 222 (0) has a lesion
of the head of the L. 1st metatarsal in addition to his bilateral tibial pitting. Inh. 127 (9) has a
lesion of the R. talus and R. calcaneus; Inh. 332 (9) has lesions of the R. 1st metatarsal base and
of the R. hallucial proximal phalange; whilst Inh. 312 (9), in addition to her symmetrical
phalangeal lesions, has an osteochondritic pit in her L. scapula, L. femoral medial condyle, L.
patella and L. tibial head.

It is impossible to determine to which side two damaged phalanges belong. Of the remaining
fifty-six lesions, twenty-eight occur on the left and twenty-eight on the right. The most
commonly affected bone is the femur with one lesion proximally and ten distally. The distal
lesions occur on the medial condyle (5), the lateral condyle (2) and the intercondylar patellar
surface (3). Six scapular lesions occur, of which five arc on the left. When osteochondritis
affects the intervertebral articular facets this is almost always in the cervical region of the
column. Circnccster is no exception to this rule. In both Inh, 71 (0) and 216 (0) the lesion is on
the axis, in Inh. 322 (0) it is on the C4.

The commonest single joint to be affected in this series is the knee, of which twelve (60, 49,
2 juv.) have a total of fourteen bones involved. But considered as a unit the foot is decidedly
more vulnerable. Twenty-one persons (140, 79) have osteochondritic lesions of their feet,
with a total of twenty-six joint surfaces affected (160, 109). This shows that 44.8% of all
lesions occurred in the foot, compared with only 24.1% in the knee. These figures exclude the
six persons (40, 19, 1 juv.) with osteochondritis of the ankle, of whom Inh. 257 (9) had it
bilaterally. In Inh. 354, a juvenile aged 15-16 years, the osteochondritic pit occurred in the
unfused distal epiphysis of the R. tibia.

Five (8.6%) of the lesions had healed and what was originally a pit became filled with new
bone which was raised about '12-1 111m above the normal articular surface. These four cases arc
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the L. scapula of lnh. 261 (0), the medial femoral condyles of Inhs. 262 (1') and 312 (1'), and
the L. femoral head of lnh. 331 (0). This 8.6% repair rate is not an unusual frequency for early
populations.

The uncertain aetiology of osteochondritis dissecans makes it impossible to interpret these
lesions with assurance. It is likely, however, that they reflect, to some extent, stress conditions
occurring especially in adolescence. If so we must infer that for some reason or other young
persons of both sexes were required to use their feet and knees for vigorous and sometimes
traumatic occupations. Also that their shoulder joints were often subjected to strains from
which their musculature was not yet strong enough to protect them. The numbers are few but
in this connection it may be relevant that of the six affected shoulders five (88.3%) were on the
left side.

Table 89 summarizes the distribution of osteochondritis.

Table 89: Distribution of osteochondritis dissecans

A. Males

Inh,
71

112
140
167
179
184
186
199
207
208
210(a)
216
222
227
261
263
280
287
302
305
309
313
322

331
333

Site of lesions
Axis: R. superior facet
R. Femur: lateral condyle
L. Scapula
(a) R. tibia: distal; (b) R. calcaneus: posterior articular surface
R. talus: posterior inferior articulation
L. calcaneus: posterior articular surface
R. calcaneus: sustentaculum
R. femur: medial condyle
L. scapula
R. talus: trochlear surface
L. femur: mid-condylar
(a) axis: L. superior facet; (b) L. 1st metatarsal: base
(a) L. tibia: lateral condyle; (b) R. tibia: lateral condyle; (c) L. 1st metatarsal: head
L. tibia: distal
L. scapula
R. 1st metatarsal: base
R. femur: medial condyle
R. 1st metatarsal: base
L. talus: trochlear surface
L. navicular: proximal surface
R. hallucial proximal phalange: base
L. & R. calcanei: sustentacula
(a) L. scapula; (b) R. scapula; (c) C4 vertebra: L. superior facet; (d) C4 vertebra:
R. superior facet; (e) R. hallueial proximal phalange: base
L. femur: head
Hallucial proximal phalange: base

B. Females

Inh. Site of lesions
46 L. femur: lateral condyle
56 L. 1st metatarsal: head

103 L. talus: posterior inferior articulation
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B. Females (contd.;
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Inh,
127
255
257
262
269
312

332
334

Site of lesions
(a) R. talus: posterior inferior artieulation; (b) R. calcaneus: sustentaculum
R. talus: posterior inferior articulation
(a) L. tibia: distal; (b) R. tibia: distal
(a) L. femur: medial condyle; (b) R. femur: medial condyle
L. acetabulum
(a) L. femur: medial condyle; (b) L. patella; (c) L. ribia: lateral condyle; (d) L. hallucial
proximal phalange: base; (e) R. hallucial proximal phalange: base; (I) L. scapula
(a) R. 1st metatarsal: base; (b) R. hallucial proximal phalange: base
Hallucial proximal phalange: base

C. Juveniles

Inh.
57

138
354

Age
16

12-13
15-16

Site of lesions
(a) L. femur: mid-condylar; (b) R. femur: mid-condylar
Mandible: R. condyle
R. tibia: distal

Table 90 sums up the distribution of these lesions.

Table 90: Osteochondritis: affected joints and bones

Location 11

Knee joint 14
Hallucial proximal phalange 7
Talus: trochlear and inferior surface 6
Shoulder joint 6
Ankle joint 5
1st metatarsal 6
Vertebrae 4
Calcaneus 6
Hip joint 2
Mandible 1
Navicular 1

It will be seen that 47 (81.0%) of these lesions are in the lower limb. This is a normal fmding.
The lesions vary in size from small pits only 3-4 mrn in diameter to cavities 8-10 mrn across.
In seven instances paired lesions occurring on the left and right were present. In a few cases
partial or complete healing has occurred - i.c. the osteochondritic cavity has been filled with
regenerated bone. In modern clinical pracrice untreated osteochondritis dissccans often pro
gresses to give arthrotic changcs in the joint. At Circncesrcr there was little evidence of this.

INFECTIONS

There is often much ambiguity in the diagnosis of infections in early skeletons. Some are easy
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and self-evident, such as paradental abscesses or flamboyant cases ofleprosy and osteomyelitis.
But the latter two diseases tend to be somewhat limited in the areas and especially the periods of
their most obtrusive occurrence. A major difficulty with ancient material is to know whether a
bone which shows strong evidence of periostitis or osteitis was, in fact, infected or whether the
abnormal response was due to some other cause such as trauma. Apart from paradon tal disease,
which is dealt with in the section on teeth, there is very little unequivocal evidence of infection
in the Cirencester skeletons.

Of the specific infections it can be said at once that there is no evidence to suggest that any of
these persons had leprosy or syphilis. A few lesions, e.g. the synostosed phalanges ofInhs. 333
(0) and 338 (0) are common in leprosy but the overall evidence of these skeletons is quite
insufficient to sustain the diagnosis and it seems probable that neither this disease nor syphilis
was present in the Cirencester population.

The problem of tuberculosis is less easily resolved. Most untreated cases of leprosy and
syphilis eventually affect bones and thus become skeletally recognizable. Most cases of tuber
culosis do not and therefore remain elusive. The lungs, lymph glands, kidneys, meninges, skin,
peritoneum and other soft tissues may be affected without osseous involvement. (Different
strains of organism arc concerned). The most likely case of tubercular infection here is-Inh. S
(0), a man aged about twenty to twenty-one, whose first lumbar vertebra showed a type of
cavitation and collapse similar to that which is often found in Pott's disease (tuberculosis of the
spine). However, staphylococcal, mycotic and other infecting organisms might produce an
identical appearance and, on the basis of this specimen, it would not be justifiable to assert that
tuberculosis was present among these people. A few other cases could perhaps have been caused
by this disease, e.g. the anklyosed knee joint of Inh. 174 (0) or the disorganised ankle of lnh. 17
(0), but both these are extremely unlikely diagnoses and the possibility of tuberculosis at
Circncester must rest on the insecure evidence of Inh. S.

A no less difficult problem arises with poliomyelitis. At least four persons, Inh. 23 (2), 101
(0), 305 (0) and 312 (2), had unilateral atrophy of a limb which could typically have been
caused by this disease. In Inh. 23 the R. humerus and ulna are smaller than those of the left side.
In Inhs. 305 and 312 the L. humerus, ulna and clavicle are smaller than those on the right. The
differences arc well marked in both skeletons but in neither of them can the full extent of the
lesions be assessed owing to post-inhumation damage. A number of other possible explanations
for these deformities might be proposed, e.g. that their arms were damaged during a difficult
delivery when these persons were born. This would be especially likely to happen if they had
been breech births. But no other evidence is available to support this and an attack of anterior
poliomyelitis in middle childhood remains, perhaps, the most likely diagnosis. The same
element of doubt applies to Inh. 101 whose left humerus, ulna and radius arc similarly smaller
than the bones of his right arm. In his case, however, still another possibility must be con
sidered. He had several head wounds which seem to have been inflicted long before death and
his diminished left arm (including its musculature) may have been a neurological consequence
of severe intracranial injury. Nevertheless the cumulative impression of four cases of unilateral
limb atrophy goes some way to suggest that poliomyelitis was indeed present among these
persons.

With sinusitis we are on firmer ground. A maxillary antrum which is rough and pitted by
osteitis, sometimes with a fistula draining from it into the roof of the mouth, is clear evidence
of an infected sinus.

No doubt most cases of sinusitis begin by extension of a nasal infection. In many early
communities the ordinary living quarters consisted of a small hut with central, open hearth and
poor ventilation. Under such conditions irritant smoke from the fire would have provoked
much coughing and sneezing. Inevitably droplet infections of viruses and streptococci would
have passed from one occupant to another, with sinusitis as a common result. This would
especially happen in regions where for much of the year the climate was cold and damp. The
sinusitis, in tum, must sometimes have led to chronic respiratory infections, such as bronchitis,
which would undoubtedly have been a not infrequent cause of premature death.

At Circncester at least seven persons (40,32) showed evidence of antral infections. As far as
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one can tell the disease usually began in the maxillary sinuses and remained localized there. But
in Inh. 327 (1') an alternative mode of onset can be seen. A large periodontal abscess was
present in the alveolus around the maxillary left first molar and instead of discharging
adequately into the mouth it formed a fistula going upward to discharge into the antrum,
which subsequently became chronically infected. A similar fistula is present in Inh. 333 (0) but
in this case an extensive bony reaction occurred round its orifice in the sinus, with the form
ation of a large collar of bone about 27 mm high inside the cavity and surrounding the fistula.

Osteomyelitis is uncommon in most early burial grounds. This is in marked contrast to what
is found in post-medieval cemeteries where the rapid rise in the frequency of this disease is
exceeded only by that of rickets. At Circnccstcr only one case, Inh, 146 (1'), can be identified
and even this is open to some slight doubt. When it is not the result of an open wound of the
bone, perhaps even penetrating to the marrow cavity, osteomyelitis is usually due to a blood
borne staphylococcal infection. It is a disease of bad hygiene and poor living conditions such as
were typical of urban slums under the first impact of the industrial revolution. Although excep
tions to this are often found its absence from the Cirenccster group indicates a moderately good
standard of living, including nutrition and general hygiene.

A few cases of periostitis, probably the result of infection after an open wound, have been
noted in the section on wounds and no further comment on these is needed here.

A curious lesion is that of the R. ischial tuberosity oflnh. 213 (0). The bone, which is rough
and craggy, appears to have been the site of a chronic bursitis of the kind commonly known as
"weaver's bottom" on account of its being an occupational hazard of this trade. In the present
case it is difficult to decide whether the reaction was associated with an infection or whether the
lesion is wholly traumatic in origin.

Perhaps the most perplexing, certainly the most interesting, lesions of this kind are thc cases
of periostitis or osteitis of the tibiae and fibulae. This is a well known lesion in early skeletons
where it is characterized by a "grained" or "fluted" appearance of the leg bones. Slight cortical
thickening is the rule but this is not invariably present though sometimes it may be extensive
and must be called an osteitis rather than a simple periostitis. No rigid distinction can be drawn
in practice: the one condition merges imperceptibly into the other. The lesion usually involves
the medial (i.e. subcutaneous) and lateral (i.e, interosseous) surfaces of the tibia but is mostly
absent or extremely slight on the posterior surface. When present the lesion commonly involves
the middle three-fifths of the bone, sometimes more. Occasionally less than a quarter of the
shaft is affected. The fibula is concurrently involved in about half the cases. When present the
lesion has a strong tendency to be bilateral. Although sometimes found in juveniles it is rare in
young children. At least 95 per cent of cases occur in full adults. In some early groups these
pcriosteitic or osteitic legs are found in 10-20 per cent of the skeletons: sometimes more. One
of the difficulties in interpreting this pathology is that it seems to be a disease unknown in
modern clinical practice. There is certainly nothing like it which occurs with similar frequency.

In the group south of the Fosse twenty-six persons (180, 71', 1 unsexcd) have these leg
lesions which involve fifty-three bones (36 tibiae, 17 fibulae). All are adult except the unscxcd
person lnh. 63, an adolescent aged 12-13, and Inh. 57 (0), a youth aged sixteen years. How
ever, in both these juveniles the lesion is slightly atypical and they should probably be excluded
from the rest of the group. In Inh. 63 strong evidence of trauma is present; in Inh. 57 Osgood
Schlatter's disease may account for the pathology. The woman Inh. 197 ought also to be
removed from this group. A localised area of periostitis on her left tibia, which is small (40 x 15
mrn) and narrowly circumscribed, strongly suggests that it was due to an infected ulcer pene
trating to the bone through the overlying tissues. If so, this could have been a chronic varicose
ulcer or the result of simple trauma. Inh. 28 (0) has an even more convincing varicose ulcer
lesion of the right tibia.

Discarding these four cases leaves forty-eight leg bones with periostitis (or a low grade
osteitis). Only tibiae and fibulae are affected: the disease seems never to involve the upper limbs
or feet. Owing to the poor state of the Circnccster material, with many of the leg bones
fragmentary and eroded, it is impossible to estimate the frequency of this lesion with any
confidence but it seems likely that it occurs in about 10-12 per cent of the adult "tibiae, with
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little difference between the sexes. clinician must inevitably wonder what symptoms were
present during life and what limitation of activity these lesions imposed on the sufferers. No
guidance can be found in the extensive early medical texts but it should be said that in the
limited number of modem diseases which produce periostitis of the shin the bone is usually
exquisitely painful to touch. leg movement much limited and general malaise often obtrusive.
The aetiology of these lesions is so uncertain that we cannot even be sure whether they were
due to some infection such as a relatively non-virulent staphylococcus or whether they arc
inflammatory reactions of a non-infective type. They are also found, with widely different
frequencies, in various Iron Age, Gallo-Roman, Anglo-Saxon, Merovingian, Ancient
Egyptian, American Indian and other populations, so it is probable that they reflect a pathology
of multiple causation. Even so it is also likely that most of the Cirencester examples arc the
result of a single causal agent.

Three persons have well marked periosteitic lesions in the hand. Inh. 322 (0) has an affected
R. 5th metacarpal; whilst Inh. 188 (0) has three proximal phalanges and Inh. 140 (0) has two
middle phalanges affected - one of the latter having had its head partly destroyed by the
lesion. All three cases reflect the vulnerability of the hand and its susceptibility to infection. Inh.
140 has a lesion which may sometimes be produced by a severe and long continued whitlow.

NEOPLASMS

Not more than six persons (40, 21') have neoplastic lesions and in four or five of these the
tumour is nothing more than a simple ivory or "button" osteoma - if these can properly be
called neoplasms.

Inh. 163 (0) has an ivory osteoma, 9 mm in diameter, on the left side of the frontal bone;
Inh. 311 (1') has a similar but smaller one on the right parietal. Both Inhs. 198 (0) and 304 (0)
have an osteoma in the floor of an acetabulum. That of 304 is 8 mm in diameter. It is of interest
that in Inh. 198, a man aged 40-50, very slight ostcoarthrosis was present in the affected left hip
joint (on both bones), whereas in Inh. 304, a younger man aged about 27-35, no arthrotic
changes were found in his right hip in spite of the size of the osteoma. Inh. 227 (0) had a small,
7 x 5 mm, tumour on the head of the left first metacarpal. It is uncertain whether this is a true
osteoma or an exostosis. If the latter, it was probably traumatic in origin from a torn ligament
or a misdirected hammer blow. Whatever its status may be there can be little doubt from its
size and position that it would have substantially limited the functioning of the metacarpo
phalangeal joint. In addition to her parietal osteoma Inh. 311 has a small mass of bone which
blocks about half the orifice of her left external auditory meatus. It is perhaps a matter of
indifference whether this should be called an osteoma or a torus auditivus. Finally, Inh. 314 (I')
has an unusual lesion in the ieft maxilla, just below the orbital border. It consists of a small
cavity in the bone, about 6 mm diameter. Some post-inhumation roughening obliterates the
finer details but it has a slightly raised margin. Whether this is due to osteoblastic activity or to
passive expansion of the bone from whatever growth or cyst made the cavity is uncertain. The
lesion bears some resemblance to a secondary malignant deposit of low virulence but a firm
diagnosis does not seem to be possible.

SYNOSTOSES

ln several inhumations synostosis (ankylosis) of two or more bones is present. The commonest
location for this is the spinal column, which is affected by different synostosing pathologies in
not less than seven persons. Osteoarthrosis of the posterior intervertebral joints has fused C2/3
in Inh. 73 (0); C3/4 in Inhs. 184 (0) and 21O(a) (0); and T3/4 in Inh. 274 (1'). The C2/3
vertebrae of Inh. 73 arc also fused by osteophytosis of their bodies. And Inh. 210(a) has a
second pair of fused segments, L5/S 1, also due to osrcophytosis of their bodies. In Inh. 288 (0)
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the TJ/4 a re ank yloscd but in this case the synostosis is the result of ,I fracture of the l.u n inac of
TJ. The vertebrae are fused by their spinous processes and by their bodies at the Id t costal
facets , with the TJ tilted slightl y downward, to the left on the 1'4 . In Inh . 11)0 ('i') the C2/J arc
fused b y their posterior intervertebral joints and ;11s0 by their arches hut in this CJ St' there is no
e vid ence of fracture or other pathology . The synostosis appcars to be co ngeni tal. .I~ J result of
in complete scgrncntation o f the spinal co lum n at this level . Finallv. Inh . 1')1 ('i') has lumbo
sarr••1 fusion. This. too, appCJrs to he J co ngenital abnormalitv. The WOIJ) ;H1 had six lu m bar
vertebrae and the L6 is fused to the righr ala o f the sacrum . This vertebra is wedge-shaped,
narrow [0 the left. and also has a s u pl'n llUlll' f J ry articulation (which is not ankyloscd) with th e
Idi s.rcral ala .

.t:!. luhurnan on 174. JnkyllN.:J knee

As well as his two pairs o f fused vertebrae Inh . 21O(a) has synostosis of the Ielt and ri~llt

sacroiliac Jo ints . Apart from the synostosis there is no visibl e: pJthology to indicate its cause .
But ill Inh . 20H (6) there is severe osteoarrhrosis of the iliac surface of the right sacro-iliac j o m t ,
The s.irrum is missing but the d.unagcd iliac ostrophvrcs show thar the two hom-, had become
.mk yloscd during lift' . The sac rum of Inh . 165 (6) , though present. is co nsiderably d ,lllla~l'd

but it Seel11S to have been fused to the lett ilium . 111 this case the cause was all exostosis of the
ilium w hich articula ted w ith the left sacra l J.1a and had seemingly heCJ IlK' synostosed wi th it.

A part tro m these vertebral and sacroi liac lesion s few other exa mples of ank ylosis arc rccog
n iz.ib le. Inh . J21l (6) hJS fusion of th e Id i fourt h and tilth ribs a lon~ 45 mm latcr.il to thei r
ncrks . There is 110 dear evide nce of fracture o r o ther patholog y ~1I1d the co ndi tion is . l p ~u n: ll tl y

congen ita l. Inh. 272 (6) ha s th e ktt tib i. and fibula unit ed by an l'XCl'SS o f ca llus aft l' r.1 simpk:
Pott 's fracture o f th e fibula. T he fusion of th e two bon es extends for 42 111111 ill the dist.d qUJrte r
of th e I l'~. A more ambig uous lesion is p resent in Inh . 174 (6) , pis . 42, 4,>' H er e rhc kft 1, '111 Ill .
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patella and tibia arc firml y ank yloscd wirh the leg forming an angle of abo ur 80°_85° on the
rhigh . There is, aga in, no clear evidence of fracture here bur ext ensive periosriris of rhe lefr
femoral shaft is present wirh mild inflammatory changes in the tibia. Apart from rhe ankylosis
there is no great deformiry o f the joint and irs cause must remain uncert ain . It was probably
infecti ve in orig in bur the causal organism can only be sur mised . Tuberculosis is an unlikely
possibiliry . A more probable origin would be a penetrating wound of rhe joint . There is some
evi dence that rhis lesion was present seve ral years before death, Ir would have been impossible
for rhis man to have walk ed and unless he hopped on his sound limb he would have been
co m m itted to the usc of some kind of crutch or peg-leg .

Inh . 278 (0 ) has extensive pathological changes in bo rh feet. Thes e largely consisr of des
truction o f the bast'S of heads of metatarsals from go ur bur borh tarsalia and mct atarsalia are
extensi vely affected by os teo arthrosis and there is synos rosis of the left cuboid with the fifth
metatarsal, and of the rhird cuneiform with rhe fourrh met atarsal. Severe limitation of funcrion
must have resu lted from these lesion s and it is likely that walking would have been almos t
impossible at rimes.

Finall y, two men . Inhs. 333 and 338 had ankylos is of a middle ro a disral tDC phalange. In
neither is ir possible ro determine the cause thou gh trauma, perh aps with a hair-l ine fracture
involving the j oint . is a likely possibil iry.

Excluding co ngenital fusion . these synos toses arc mostly the expression of different kinds of
stress and tra uma . In rhis rhey rein force the overall evidence of the C iren cesrer skeleto ns rhar
these persons led an active and vigorous life. wi th a wide range of physi cal occu pations which
would impose much strain on their joint surfaces and the surrounding ligamentous capsule.

43. Inhumation 174. ankvlosed knee
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CRIBRA ORBITALIA

CIRENCESTER EXCAVATIONS II

Cribra orbiralia is a common lesion in many early populations. It was first extensively studied
by Welcker (1888) since when much debate and numerous articles have been devoted to it. This
was largely because its aetiology and significance were unknown and it therefore became the
focus of conflicting theories. Even today there are different views about it, and it undoubtedly
presents a variety of problems. However, a wide conccnsus of opinion now believes that cribra
orbitalia (like cribra cranii or porotic hyperostosis) is an expression of an iron-deficiency
anaemia. In its early stages it takes the form of a fine sieve-like pitting in the roof of the orbit,
usually towards the lateral side. At a later stage the pitting becomes coarser, with a reticulum of
new bone between the holes, whilst the affected area of the orbit becomes thickened. The lesion
is usually bilateral and is more common in children than adults. It often accompanies the cribra
parietalis, cribra frontalis, etc. of porotic hyperostosis which, in various early populations, are
manifcstarions of iron-deficiency anaemias such as those induced by rhalassacmia (Cooley's syn
drome), sickle-cell disease, and sphaerocytosis. In its earliest stages cribra orbitalia may be diffi
cult to distinguish from the fine punctate pitting or 'pseudopathology" produced by post
inhumation erosion of the orbital roof. Cirencester has several cases in which this uncertainty
exists.

It seems likely that cribra orbitalia is present in thirty-five persons (20 d, 7g, 8 juveniles),
who between them have fifty-three affected orbits. Of these fifty-three lesions forty-seven
(88.7%) are very mild. A few are so slight that it is difficult to be sure that they are true cases of
cribra. Six (11.3%) are slightly more advanced and can be classified as of second degree on a six
degree scale. In adult skulls 226 orbits are well enough preserved to reveal the presence or
absence of cribra and in these skulls forty (17.7%) orbits have the disease. In the thirty-five
persons who are affected by the condition both sides are available for inspection in twenty-three
cases. In twelve cases only one orbit is present. When both orbits are present the lesion is
bilateral in eighteen (78.3%), unilateral in five (21.7%). All cases in which it was unilateral were
very early lesions. In any skull where the disease was clearly established the lesions were always
bilateral and all juvenile cases were bilateral. It is interesting to see that, at Circnccstcr, cribra
orbitalia was about fifty per cent more common among the men than the women. Males have
thirty (19.9%) affected orbits out of 151 available for inspection; females have ten (13.3%) out
of seventy-five. The thirteen lesions among juveniles were noted from thirty-seven orbits, a
frequency of 35.1%.

These findings need to be interpreted with caution. If the current view of the aetiology of
cribra orbitalia is correct its occurrence at Circnccstcr must indicate that iron-deficiency anaemia
was widespread in these people, even if not severe. The reason for the anaemia is obscure. No
hint of such causal agents as Cooley's syndrome is present here and genetic anomalies of this
kind need hardly be considered. The cause is more likely to be found in a dietary deficiency.
But the nature of this is problematical. It is likely that their water was somewhat lacking in iron
salts: much of it was probably derived from shallow surface supplies which were intermittently
rain-fed. To envisage a deficiency of iron severe enough to produce anaemia we must postulate
that the diet of these persons contained inadequate amounts of green vegetables and of meat.
This may have been the case. On the other hand the overall physical development of these men
and women suggests that they enjoyed a moderately abundant and well-balanced diet. A
further difficulty is to understand why the men have a higher frequency of cribra than the
women. Does this imply that, by reason of being mistresses of the kitchen, the women and
girls were free to filch choice morsels from the stcwpot and to maintain a level of flesh and
protein intake which gave them some protection against anaemia - a protection denied to the
men whose daily work and relaxation took them away from the home?

The much higher incidence of cribra in the orbits of the children is an almost universal
finding in early communities. But this, too, poses difficulties. Apart from any problems about
its cause, what were its effects? Does the higher juvenile rate imply that this was often a lethal
condition from which they died young, or was it a self-limiting syndrome from which most of
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them recovered, leaving fewer traces of its existence in the adults'
Parenthetically here, it may be of interest to note evidence from the temple of Nodens, at

Lydney, Gloucestcrshirc, which is not far from Cireneester. At this site the ex voto of a hand has
been found which shows the condition of koilonychia - dorsally concave or spoon-shaped
finger nails, This syndrome is a well known result of iron-deficiency anaemia and it is possible
that the votive was presented to the temple by someone - perhaps from Circncestcrl - who
suffered from anaemia. The shrine was situated beside a deposit of ferruginous gravel which
was mined for iron ore in Roman times and from which iron impregnated water still drips.
Drinking this in small quantities would undoubtedly have had excellent therapeutic effects on
anyone with a low haemoglobin level or a diminished red cell count - and presumably on any
sufferer from cribra orbitalia.

MISCELLANEOUS LESIONS

Several of the Cirencestcr skeletons show a variety oflesions which do not fit comfortably into
any of the previous sections. There is a wide range of this unclassified pathology and whilst
some of the abnormalities are well known, others are of uncertain aetiology and not properly
understood.

Inh. 3 (0) has an irregular area for the insertion of the Biceps brachii muscle on the right
radius. It was probably due to tearing some fibres of the tendon when, contrary to his custom,
he was called upon to lift a very heavy weight, perhaps, or trying to restrain a violently can
tankerous horse. A closely similar condition is present on the right radius of lnh. 208 (0). It is
possible, however, that this craggy bicipital tuberosity was partly due to an extremely powerful
development of this man's Brachialis and Biceps muscles and that his occupation had been one
involving the habitual carrying of extremely heavy burdens.

A number of vertebral anomalies are present. Inh. 103 ('i') has an L5 which, viewed from the
front, is wedge-shaped with its narrow side to the right. The sacrum is scoliotic in this skeleton
and the L5 defect appears to be partly compensatory for this. Several large Schmorl's nodes arc
present higher up the column but no other significant abnormality. Inh. 168 ('i') also has a
wedge-shaped L5, narrow to the left. In this case it has a large lateral mass articulating with a
facet, 29 x 21 mm, on the right ala of the sacrum. This was presumably a developmental defect.
In Inh. 191 ('i') a somewhat similar condition exists, but here it is an extra, or L6, vertebra
which is wedge-shaped with the narrowing to the left. It articulates through a supernumerary
facet with the left sacral ala and is fused with the sacrum on the right. lnh. 224 (0) has slight
anterior wedging of the T8 and T9 which gave a slight forward bowing of the spine. In Inh.
307 (0) the atlas is asymmetrical, with two occipital facets on the right, one on the left. This
was no doubt a congenital anomaly. Inh, 349 ('i') has severe scoliosis (lateral curvature) of the
spinal column, concave to the left, with advanced wedging of the T7 to TIO vertebrae and
accompanying osteophytosis. This could have been a developmental orthopaedic defect which
became slowly progressive during childhood and early adult life. Two sacra are of especial
interest. In Inh. 55 a lip of bone protrudes from the right side of the sacral promontory. And in
lnh. 324/334 there is a six-piece sacrum which has a slight collapse or non-development of the
53 segment. This is an unusual lesion which is probably due to a developmental anomaly in
childhood. In this skeleton there is also a partial collapse of the T9 vertebra.

Three persons had unusual anomalies of ribs. Inh. 9 ('i') has a right middle rib with a
deformity of the body. The bone is depressed and bowed inwards towards the pleura, the
pleural surface of the rib beingIongitudinally ridged. In Inh. 206 (0) at least eight ribs have
borders which arc very slightly sinuous. It is just possible that this could be due to the serious
congenital defect of coarctation of the aorta - probably in a mild form. In Inh. 288 (0) at least
nine ribs (51., 4R.) have a slightly sigmoid torsion between the head and the body. In each of
these three cases the interpretation of the lesion is extremely ambiguous.

Both Inhs. 3 (0) and 213 (0) have a cavity immediately above the left acetabulum. The



IHH C IllENCESTER EXC AVATIONS II

larger of the two (Inh. 213) measu res abo ut 22 x 22 mill . T hese lesio ns are not unconuu o n in
ea rly ske letons although tl1l'y haw attracted little interest from p.•lacopa thologis ts . Thei r
aetiology is uncertain bu t is probably traumati c. T he)' have been discussed .md illust rated by
W ell s (1976). lnh . 213 also has the ischial irregularity which, because of its frequent
occupational origin. is COI111110111y known as "weaver's bottom" , It is .1 form of bursitis which
ell I he caused in various ways. The present case is slightly ambiguou« and is brictlly noted 111

the section on infectious.

~~ . lnhum.mou 1.14 . hull' ill "Clr lllJ

Various l'XOS(OSl'S. osrcophyroscs and other examples of remodelled bone h.ivc .llready been
recorded above . A few more remain to be noted here. Inh . olH (0) has an elonga ted broad
process of bone which projects mcdiallv and posrcriorlv from the spillc of each ilium . It
probably represents an ossification of the anterior parr of the sacrospinous Iigat11l'lH, though it i,
uncertain why this should haw occurred . In Inh . (>-1 (0 ) there is a small clcv.ucd irrl'gularit) on
the head of the righ t fCJ11Ur. It does not gre.'.Hly resemble J healed osrcochoudriri-, .md is perh.rps
due to In intra-articular infiammarorv lesion of the: synovial membrane - J synovitis of the
joint. An unusual appearancl' is shown by the right calcaneus oflnh , 75 (0) . It has ,I Ltr~c v.ui lr
or overhang which projects laterally over the grOO\T for the tendon of the Pcroucus longus
muscle . It is about 25 nun long and projects 12 nun beyond the normal surf.rcc of the bone.
In h . lol2 (0) , a skeleton with J Ltrgl' left third femo ral trochanter, also h.1S a slight irn'gularity
of the lateral cpicondy lar ridge of the right humerus . This lIlay h.rvc been due to tcaring SOIllC
of the fibres of the muscles of the torcarm when performing SOIlH,' violent 11l0\TIlll'IH involving
the wrist .md hand. In Inh . 307 (0 ) there is.1 sm.il l remodelled .HC.' at the distal cxtremity of the
sustentaculum tali of th e It calcaneus .md .11,,) of the proximal border of till' R. n.ivicular . This
is more likely to he the result of J tom ligamcn; tha n of anyt hing else. Inh..\.l5 (0) hJS an .Hca
of low roug hness involving the superior non-articular surface of the.' left talus hut this is almost
ce rtain ly due to trauma and tl,..\l ring some of till' ligam entous fib res of the .inklc join t, con
sequen t 011 the fractu re of the fibula w hich this ma n sustained and its ussoci.ucd joint d,II11.lgc .

A d int' rent for m of anomaly is seen in Inh . 2ol7 (0). Here the right navicular hJS J strong ly
de veloped supern um era ry tJ,Cl't O J) its rubcros ity for the insertion of ~1Il cxtcnsiou of the tendon
of th e Tibialis posterio r muscle . T his foor also has w ell m ark ed howing , co ncave 1ll l'll i.t1l y , of
th e tifrh m ct.irnrsal w hich is likely to be the resul t o f habitu ally wearing .1 "uld.tI wi th .1 very
tight tho ng . o r so me cq uiva lcnr lv constricting footwear.
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Inh . 3 12 (9 ) has been noted above as a possible case of poliomyelitis. She also had severe
ostcoarthrosis, with ebuma tion of the head of her right second metatarsal and the base of its
proximal phalan ge. The deformity of these bones makes it almost certain that she suffered from
a cocked up " hammer toe" . Anoth er person with lesions of the phalanges is Inh. 252 (9) . This
woman had a cupped deformity at the base of at least three distal finger phalanges . T hey are
typical o f the changes produced by Heberden's nodes .

A perplexing and unusual lesion is seen in Inh. 134. (0) , pI. 44. A small pit, ') x 12 mrn, with
a low raised rim is present in the superior surface of the right scapular spine . It lies across the
whole breadth of the spine and exten ds slightly above it to intrude for about 2 rnm into the
supras pinous fossa. This lesion may perhaps have been caused by tearing part of the origin of
the Deltoid muscle or the tendon of insertion of the Trapezius.

A stri king pathological change is found in Inh. 182 (9) , pI. 45. This woman has very severe
osreoart hrosis of both hip joints."The righ t acetabulum surrounds the femora l head with a tight
collar of lipping so that the two bones cannot be disarticulated. T he femur can be moved in the
socket only between about 85°- 120° of flexion. T he left hip must have been very similar but
pos t-inhumation damage now allows the two bones to be separated . These hips also show the
condi tion known as O tto's disease, in whi ch the floor of the acetabulum bulges medially into
the pelvic cavity - in this case to a dep th of 13 mrn. If the perma,lnt flexion and extremely
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48. Inhumation 42. right hand showi ng cupping of metacarpals and pharangcs

]9 I

limited m ovement possible in these two joints had not made it quite impossible for this wom an
to w alk it is likel y that one or both fem oral heads would have per forated the acetab ular floor
and gone right through int o the pelvic cavity.

Inh . 57 (0) has a lesion at the proximal end of each tibia whi ch ma y be due to O sgood
Schlatter's disease . This is one of a gro up of ill-undcrsrood syndro mes which includes
Kienbock's disease of the sem iluna r bon e, Kohler 's disease of the navicular, and simi lar lesions
affect ing th e calca neus (Haglund), and seco nd metatarsal (Freiburg) . Osgood-S chlatter's lesion,
in common with the othe rs, tends to develop in childhood and eventually be self- limiting . A
typical case, in an Anglo-Saxon skele ton from N orfolk has been described by Wells (1968) .

One of the most interesting d iscoveries at Ci rcnccstcr is shown by Inhs. 42 (0 ), 278 (0 ) and
331 (0). These three men have, in various degrees , evidence of gout. U ntil the first of these
cases was described (Wells. 1973) the only indisputable case of gout in the literature of palaeo
pathology was th at o f an Egypti an mumm y of an elderly man. o f Coptic da te. w hich w as
described by Elliot Smith and Warren Dawson in 1924. The characteristic lesion s in these
Ciren cester skeleto ns co nsist o f destruction of joint surfaces. mostl y in the hands and feet . and
small para art icula r pits in different bones . Inh . 42 is the most seve rely affected. wi th w ide
spread lesions affec ting most bones in bo th feet. w ith others in the hands, ulnae. radii, patallac
and tib iae. pIs. 45-48 . In Inh . 278 (0) most o f the tarsals and metatarsals arc affected . M uch
remodelling of these bon es has occ urred and there is synostosis of some of the foot eleme nts.
Gouty lesions arc also presen t elsewhere, e.g . the patellae. Inh . 33 1 is the least affected but this
is probabl y partl y d ue 10 its being the least well preserved of the th ree skele tons. N evertheles s it
has typical gouty destruction of the bases and. or , heads of seve ral metatarsals and of phalanges
of fingers.

Finall y it is worth mentioning the double Inh . 243. This burial conta ined the rem ains of two
very sma ll in fants, newborn o r only a few days old . One is fraction ally larger than the o the r but
no m ore th an is often found in newborn babies of di fferent lengths and weights. There is no
ost eo log ical evidence that these two babies were related but it can be em phatically said that if,
by chance, they do happen 10 be sib lings they must without any question be twins . If so. it
would be likely that their early death was du e to one of the obstetric complications w hich arc a
co m mon hazard of twin pregn ancies.
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A recent development of great interest and importance to palaeodcmographers is the estimation
of parity, i.e. the number of children a woman has borne. This is based on changes which
pregnancy and childbirth produce in the pelvis - specifically in the area of the preauricular
grooves and around the pubic symphysis. The method is still in need of much refinement but
already it can offer information which is unobtainable in any other way.

Unfortunately the pelvis, especially the middle part of the pubes, is often badly damaged in
early burials. This was the case at Cirencester and as a result it was possible to estimate in only
thirteen women how many children they had borne. The results are shown in Table 91.

Table 91: Number of births per woman

Number of births
Inh, Age Min. Max. Mean

R 45± 5 3 5 4
X 50± 5 2 3 2.5
1 42± 7 1 2 1.5
9 45±1O 8 10 9

56 50±10 6 8 7
103 35± 5 1 3 2
104(b) 45±15 5 7 6
175 55± 5 5 7 6
182 60± 5 6 8 7
262 55± 5 5 7 6
270 39± 3 2 4 3
295 45± 5 1 2 1.5
312 51 ± 3 4 6 5

n = 13 49 72 60.5
x = 47.5 3.8 5.5 4.7

In view of the uncertainties still inherent in the method it would be pretentious to make
closer estimate than those shown. Taking the mean of the suggested numbers indicates that
these thirteen women would have produced about sixty children between them - an average
of 4. 7. This seems to be slightly higher than the figure for the North Elmham Anglo-Saxons. It
has often been supposed that in the absence of contraceptive techniques women in early pop
ulations passed rapidly from one prcgnancy to another, producing ten or cvcn twenty children
during their reproductive lives. Vcry strong evidence exists to refute this hypothesis and thc
matter has been extensively discussed by Wells (1975). The onset of menstruation does not
usually imply that a girl is immediately able to conceive and it it likely that, with menarche
occurring somewhat later for Romano-British girls than for modern western Europeans, many
or most young women would have been unlikely to conceive before eighteen years. It is also
probable that the menopause occurred earlier thcn than now and that their reproductive life was
correspondingly shorter. Indeed, it may have been little more than about fifteen years on
average, since many women must have died well before attaining the menopause. An average
of between four and five children, such as these Cirenccstcr womcn appcar to have had, would
then represent one pregnancy about every four or three years. This is a very probable figure. In
western Europe today the tendency is for mothers to wean their babies early and rear them on
the safe substitutes of tinned or pasteurized milk. In former times lactation was much more
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prolonged - often for two or three years. This was because a baby who was not breast fed
often had almost no ehance of survival when the only alternative was cow's milk which was
heavily contaminated with the organisms of dysentery and enteritis. (Wet nurses were probably
the rare prerogative of a few socially elite women). The extended period of lactation would not,
as is sometimes believed, have prevented further pregnancies but it would undoubtedly have
reduced their frequency. Moreover it is extremely probable that these people, in common with
almost all others, practised some kind of contraception or abortion which would have further
diminished the number of live births. And even if this was not the case there is always a
spontaneous miscarriage rate which tends to be about 20% of all pregnancies. This implies that
the thirteen women we arc considering here would have had about seventy-five conceptions
spontaneously reduced to the sixty births.

A somewhat unusual situation is found here. It happens that most of these thirteen persons
were fairly long-lived by the standards of their time and it is likely that at least eleven of them
had survived for what would have been their full child-bearing potential. Two may have died
with a few potentially fertile years left to them. It is likely that between them they had lived for
about 160 reproductive years. They would thus have averaged one conception perhaps every
3.5 years and a full-time birth about once every 4.3 years.

DECAPITATION

At least six persons had been decapitated.
Inh. R (2) had been beheaded through her atlas vertebra - a most unusual and exceptionally

high level, pI. 49. Its inferior articular facets have been cleanly cut off by a blow that was
inflicted from back to front. The odontoid process of her axis has also been severed just above
its base. Inh. 123 (0) was decapitated, again from back to front, through the C3 vertebra. The
axis is now missing but was probably wounded by the blow which had also truncated the R.
mastoid process and incised the R. ramus of the mandible. Inh. 215 (0) had been beheaded
through the C4 vertebra but in this case the stroke was inflicted from front to back, pI. 50. In
Inh~ 216 (0) the decapitation was through the C4 vertebra, with a tiny slice of bone removed
from the C3 as well. Here the blow traversed the neck from back to front. In lnh. 304 (0) it is
again the C4 vertebra which was sectioned. The bone has been damaged post-mortem but it is
virtually certain that this stroke was also delivered from behind. Finally, the dramatic Inh. 305
(0) shows a clean cut through the C3, with a tiny sliver removed from the axis, the blow
sweeping on to leave a clean shallow incision in the posterior border of both mandibular rami.

It is interesting that one of these persons was a woman. Five of the six were decapitated from
behind forwards. In every case the bone had been cut very cleanly and there is no doubt that the
weapons must have been razor sharp. Apart from Inh. R, all the transections were through the
C3 or C4 segments. It may also be noted that the head was not necessarily removed from its
normal position for burial. It was the examination of the bones, not the excavation of the
graves, which revealed what had happened. This suggests the possibility that after the cervical
spine and the spinal cord had been severed the heads may still have remained attached to the
trunk by the anterior tissues of the neck. [f so, these heads cannot have been removed as
trophies to venerate or as spoils of war to gloat over and we may be inclined to think that penal
decapitation is a more likely reason for these injuries.

GNAWED BONES

At Cirencester it is common to find bones which have been gnawed by various kinds of
animals. Accurate estimation is impossible but it seems likely that at least five per cent of
skeletons have been attacked in this way. Usually it is the long bones of rhe limbs which are
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affected, especially those of the leg . But this is probably due to the fact that mu ch of the tibia,
being th inly covered by soft tissues, is easily reached and nibbled by small rode nts - in
contrast to the femur which is mostly protected by thick thigh muscles . A few typ ical cases will
serve to sho w wh at is found .

51 . Gn awing on the left humerus of Inhumation 55. and the' right tibia of Inhumation S

In Inh . 208 (0) the right tibia is gnawed along about 50 mm. T his seems to have been caused
by a small rodent . Inh . 170 (0) also shows gnawing of the right tibia for 55 nun along the
anterior border in the middle of its shaft. The fibula is similarly affected and the marks on both
bo nes suggest that they were made by a small, mo use-size rodent. Much larger toothmarks
extend for 140 mm along the R. femo ral shaft of lnh. 203 (0). These were probably made by a
fox or a moderately large dog. lnh . 141 (0) has gnawing of 110 mm of the interosseous borders
of the right ulna and radius. In this case a smalle r dog or fox seems to have been responsible.
Inh. 22 (0) has rodent gna wing both of <the forearms and of the legs. In Inh . 55 (9) the left
hume rus is extensively chewed pl. 51; in Inh . I' (0) the right clavicle is nibbled; and in Inh. 168
(9) it is the left scapula which is mos tly affected . T he right radius if Inh . 176 (0 ) and the left
tib ia of the nine year old Inh. 133 have both been gnawed by more than one sort o f animal.
T hese bo nes show evidence of fox or dog teeth as well as those of some small rodent abo ut the
size of a mouse. O ther examples could be quoted .

T he sum of this evidence sugges ts that many of the Circncestcr corpses were inte rred in
shallow graves whi ch were not firml y compacted . They were thus easily reached by burrowing
predators as large as dogs. It must also indicate that the graves were neglected soo n after the
burial. What "soon" means in this context is difficult to say: less than five years is likely,
tho ug h up to fifty is possible. No evidence of post- inhumation erosio n of bones by coleoptera
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was found here, although it must be conceded that this is often difficult to identify. It is also
interesting that no skeleton was found with gnawing of the skull though, in some cemeteries,
the borders of the orbits, of the zygomata and of the mandibular rami and body are common
sites of rodent activity.

In view of the uncertainty about the date of introduction of black rats into the Brisish Isles it
is worth noting that in a few cases, such as Inhs. F (luv., 12 years), S (0) pI. 51,16 (0) and 133
Ouv. c. 9 years) some of the toothmarks look extremely like those which are known to have
been produced by rats on modern bones.


